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Abstract

Seagrasses provide ecological services to marine organisms that contribute towards food security
and economic benefits to local communities living around their meadows. However, about 60% of
seagrass meadows globally have seen reductions in their distribution since 1980. For this reason,
surveys on seagrass taxonomy, distribution and extent were carried out in Myanmar in 14 sites
within Myeik Archipelago and along the Rakhine Coast to assess the status of these important
habitats. This study follows the guidelines of taxonomic monographs and the Seagrass Net manual to
survey species, percent cover and extent. A total of 12 species of seagrasses were recorded,
including Syringodium isoetifolium, Cymodocea rotundata, C. serrulata, Halodule uninervis,
H. pinifolia, Enhalus acoroides, Thalassia hemprichii, Halophila beccarii, H. decipiens, H. ovalis and
two new records for Myanmar, Halophila major and an undescribed species of Cymodocea. Of the
12 species of seagrasses collected in this study, Halophila pinifolia was the most commonly observed
species and the only one distributed across all 14 study sites. In contrast, Halophila beccarii was only
recorded at Ma Gyi along the Rakhine Coast. Other unique species distributions include
Halophila major which was found along the Rakhine Coast and Cymodocea sp. was encountered only
along the Tanintharyi Coast. The tidal habit of seagrasses between the two coastal regions was also
found to differ with seagrass meadows in Tanintharyi most commonly observed in intertidal zones
whereas those in Rakhine were recorded in the subtidal zone. In terms of species diversity among
the 14 study sites, Ma Gyi and Pho Htaung Gyaing showed the highest in Rakhine with 9 species each
while in Tanintharyi, Zar Det Ngye |. (East) and Pa Law Kar Kyan I. contained 8 species each. Highest
percentage cover of seagrass meadows was observed at Maung Shwe Lay Gyaing, in Rakhine with
67.00% and the highest coverage in Tanintharyi at Lampi |. (East) with 64.57%. Given the
environmental services provided by seagrasses their protection within Myanmar is critical. All areas
should be granted a certain level of protection although priority needs to be given to Ma Gyi in
Rakhine given its species diversity, being the only site to contain the ‘Vulnerable’ listed
Halophila beccarii species and because of its high percentage cover. Such an area should be
gazzetted as a Marine Protected Area (MPA) along with Pa Law Kar Kyan 1., Zar Det Ngye |. (East) and
Lampi I. (East) in Tanintharyi, and Ma Gyi, Pho Htaung Gyaing and Maung Shwe Lay Gyaing in the
Rakhine given their seagrass species diversity and extent.

Keywords: Biodiversity, conservation, ecological account, monitoring, morphology, local distribution, Myanmar, percent
cover, Rakhine Coastal Region, Tanintharyi Coastal Region, seagrasses taxonomy.
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1. Introduction

Seagrasses are a relatively small group of submerged flowering plants of approximately 72 species,
representing less than 0.1% of the angiosperm taxa growing in shallow coasts of the tropical and
subtropical regions (Green and Short 2003, Short et al., 2007). The ecological importance of seagrass
beds has been well documented and includes the provision of sheltered habitats and crucial feeding,
spawning and nursery grounds for economically important species of marine invertebrates and fish
species (Dawes 1981, Zieman et al.,, 1989; Dawes et al,. 2004; Adulyanukosol et al., 2006;
Nakanishi et al., 2006). Furthermore they are key primary producers, involved in epibenthic and
benthic production; provide important nutrients and contaminant filtration, producers of oxygen
and recyclers of nutrients (Orth et al., 2006). However, since 1980 about 60% of seagrass
populations globally have seen a reduction in their distribution due to habitat destruction and
marine pollution (Green and Short 2003; Short et al., 2007).

Seagrasses occur all along three coastal regions of Myanmar, namely Rakhine, Ayeyarwady Delta and
the Gulf of Mottama (Martaban) and Tanintharyi. Ten species of seagrasses has been described in
Myanmar and include, e.g. Syringodium isoetifolium (Ascherson) Danty, Cymodocea serrulata
(R.Brown) Ascherson et Magnus, C. rotundata Ehrenberg et Hemprich ex Ascherson,
Halodule uninervis (Forsskal) Ascherson, H. pinifolia (Miki) den Hartog, Enhalus acoroides (Linnaeus
f.) Royle, Thalassia hemprichii (Ehrenberg) Ascherson, Halophila beccarii Ascherson, H. decipiens
Ostenfeld and H. ovalis (R. Brown) Hooker f. (Min-Thein et al., 1979; Soe-Htun et al., 1997; Soe-Htun
et al., 2001; Soe-Htun et al., 2009; Novak et al., 2009; Tint Tun and Barry 2011). Their importance to
Myanmar fishers is well known with local people calling seagrasses Leik-Sar-Phat-Myet, meaning the
food of marine turtles. In addition, the seagrass meadows are known to serve as important feeding
grounds for the sea cow, Dugong dugon which is recognized as endangered species under the IUCN
Red list.

Given their importance, both ecologically and economically, and the global decline in seagrass beds,
the protection of seagrasses within Myanmar is seen as paramount. The current study was therefore
undertaken to provide updated information on the current status, distribution and coverage of
seagrasses at select sites within the Tanintharyi and the Rakhine Coastal Regions of Myanmar. This
information will be used to guide the creation of Marine Protected Areas within Myanmar to ensure
such habitats are conserved and used for long term monitoring of seagrasses. The study was
undertaken as part of the Bay of Bengal Large Marine Ecosystem (BOBLME) Project of the Food and
Agriculture Organization (FAO) of the United Nations “Seagrass monitoring in Myanmar”, a joint
project of Fauna & Flora International and BOBLME.

2. Materials and methods

Using past surveys of seagrasses within Myanmar, ten study sites were selected in the Myeik
Archipelago along the Tanintharyi Coast (Figure 1) and four study sites in Rakhine (Figure 2) to gain
an understanding of their status and suitability for MPA designation. Surveys were conducted in
2015 between 6™ of March and 4™ of April in Tanintharyi and from 1° to 31 of May in Rakhine and
included the following sites:

Tanintharyi Coast
1. Zar Det Gyi I.

Located in front of the mangrove communities at Lat. 10.02003°N, Long. 98.28963°E. Substrates are
muddy sand and sandy mud to offshore. The percentage cover of seagrasses along the
cross-transects was estimated on 23 March 2015.
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2. Zar Det Ngye I. (West)

Located in front of the mangrove communities at Lat. 10.11687°N, Long. 98.28199°E. Substrates are
muddy sand near shore becoming sand to offshore. The percentage cover of seagrasses along the
cross-transects was estimated on 22 March 2015.

3. Zar Det Ngye I. (East)

Located in front of the mangrove communities at Lat. 10.1251°N, Long. 98.3045°E. Substrates are
muddy sand inshore and sandy mud at offshore. The percentage cover of seagrasses along the
cross-transects was estimated on 24 March 2015.

4. Pa Law Kar Kyan (St. Luke)

Located in front of the mangrove communities at Lat. 10.13461°N, Long. 98.21011°E. Substrates are
muddy sand nearshore and sandy mud to offshore. The percentage cover of seagrasses along the
cross-transects was estimated on 21 March 2015.

5. Nyaung Wee I.

Located in front of the mangrove communities at Lat. 10.50319°N, Long. 98.23227°E. Substrates are
muddy sand in nearshore, becoming sandy mud to offshore. The percentage cover of seagrasses
along the cross-transects was estimated on 20 March 2015.

6. Bo Cho I.

Located in front of the sandy beach without mangrove communities at Lat. 10.66216°N,
Long. 98.26°E. Water depth 5 m. Substrates are muddy sand in nearshore and sandy mud to
offshore. The percentage cover of seagrasses along the cross-transects was estimated on 18 March
2015.

7. Lampi l. (East)

Located in front of the sandy beach without mangrove communities at Lat. 10.70202°N,
Long. 98.27984°E. Substrates are muddy sand and sandy mud to offshore. The percentage cover of
seagrasses along the cross-transects was estimated on 19 March 2015.

8. Lampi I. (West)

Located in front of the sandy beach without mangrove communities at Lat. 10.88089°N,
Long. 98.07436 °E. Substrates are muddy sand nearshore and sandy mud to offshore. The
percentage cover of seagrasses along the cross-transects was estimated on 16 March 2015.

9. Taw Wet I. (South)

Located in front of the mangrove communities at Lat. 11.37642°N, Long. 98.12234°E. Substrates are
muddy sand becoming sandy mud to offshore. The percentage cover of seagrasses along the
cross-transects was estimated on 11 March 2015.

10. Taw Wet . (North)

Located in front of the mangrove communities at Lat. 11.40776°N, Long. 98.12032°E. Substrates are
predominantly muddy sand and becoming sandy mud to offshore. The percent cover of seagrasses
along the cross-transects was estimated on 11 March 2015.

Rakhine Coastal Region:

11. Ohn Kyun 1.

Located in front of the sandy beach without mangrove communities at Lat. 16.388765°N,
Long. 94.229125°E. Substrates are muddy sand in nearshore and sandy mud to offshore. The
percentage cover of seagrasses along the cross-transects was estimated on 8 May 2015.
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12. Ma Gyi

Located in front of the sandy beach without mangrove communities at Lat. 17.072122°N,
Long. 94.451406°E. Substrates are muddy sand nearshore and sandy mud to offshore. The
percentage cover of seagrasses along the cross-transects was estimated on 1 May 2015.

13. Pho Htaung Gyaing

Located in front of the mangrove communities at Lat. 17.170547°N, Long. 94.491739°E. Substrates
are muddy sand in nearshore and sandy mud to offshore. The percent cover of seagrasses along the
cross-transects was estimated on 2 May 2015.

14. Maung Shwe Lay Gyaing

Located in front of the sandy beach without mangrove communities at Lat. 18.305367°N,
Long. 94.329312°E. Substrates are muddy sand in nearshore and sandy mud in offshore. The
percentage cover of seagrasses along the cross-transects was estimated on 15 May 2015.
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Seagrass Survey Sites in the Tanintharyi
Coastal Region
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Figure 1. The survey sites in the Myeik Archipelago, in the Tanintharyi Coastal Region.
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Seagrass Survey Site in the Rakhine Coastal Region
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Figure 2. The survey sites of seagrass areas in the Rakhine Coastal Region

Fresh and live materials of seagrasses growing in the natural beds of 14 study sites were sampled by
uprooting the seagrasses with a small trowel or knife from 6 March 2015 to 31 June 2015.
Snorkelling or scuba equipment was used for the submersed habitats of seagrasses growing in
subtidal zone of the Rakhine Coast in depths between 2-5 m, while in the Myeik Archipelago surveys
were conducted during the ebb tide and walked. The collections were initially washed, cleaned and
preserved in 10% Formalin in seawater. Samples of seagrasses were examined mainly on the
vegetative characters with a dissecting microscope and then pressed on herbarium sheets to
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prepare as voucher specimens for each locality. As for taxonomic account, all specimens were
identified using the standard monograph of seagrasses prepared by Den Hartog (1970) and
Kuo et al., (2006). This study had followed the classification system used by Fortes (1993). All
voucher specimens were deposited at the Herbarium of Department of Marine Science,
Mawlamyine University , Mawlamyine, Myanmar.

In relation to the ecological account, this study has followed the Seagrass Net protocol (2006),
consisting of three fixed, parallel, 50 m cross transects referred to as cross transects A, B and C, with
cross transect A closest to shore and C most seaward; B, midpoint of these cross transects were
established on a transect laid out seaward, perpendicular to the shore (Figure 3). Percentage cover
of seagrasses was visually estimated within 12 randomly placed 0.25 m’ quadrats along each
transect line using a photo guide of percent cover (Figure 4). As noted above, these works were
done intertidally in the coastal areas of the Myeik Archipelago (Figure 5), but sub tidally in the
Rakhine coastal areas using snorkelling or scuba equipment (Figure 6). Positions and areas of
seagrasses for each study site were recorded by GPS with extent being recorded by walking around
the seagrass bed taking GPS points every 10 secs. The physical parameters, namely temperature
using a mercurial thermometer, salinity using a refractometer, water depths using handheld sounder
were measured in the field. The types of substrate were also recorded
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(Source: Modified from Seagrass Net 2006)
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Seagrass Percentage Cover

Figure 4. Seagrass Net percentage cover photo guide

(Short et al. 2006)
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Figure 5. Recording the percentage cover of seagrasses growing in the intertidal zone in the coastal areas
of the Myeik Archipelago of the Tanintharyi

L)

Figure 6. Investigating the percentage cover of seagrasses growing in the subtidal zone in the coastal
areas of Rakhine
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3. Results

In the present study a total of 12 species of seagrasses were identified including:
1. Syringodium isoetifolium (Ascherson) Danty; 2. Cymodocea serrulata (R. Brown) Ascherson et
Magnus; 3. Cymodocea rotundata Ehrenberg et Hemprich ex Ascherson; 4. Cymodocea sp.;
5. Halodule uninervis (Forsskal) Ascherson; 6. Halodule pinifolia (Miki) den Hartog;
7. Enhalus acoroides (Linnaeus f.) Royle; 8. Thalassia hemprichii (Ehrenberg) Ascherson;
9. Halophila beccarii Ascherson; 10. Halophila decipiens Ostenfeld; 11. Halophila ovalis (R. Brown)
Hooker f and 12. Halophila major (Zoll.) Miquel (Table 1). A detailed account of the taxonomy of
these plants including identification guide, ecological account and supplementary survey data can be
found within the Appendices of this report. Of these species only one, Halophila beccarii is
considered ‘Vulnerable (VU)' according to the IUCN Red list, with all other species listed as Least
Concern (LC).

Of the 12 species of seagrasses collected in this study, Halophila pinifolia was the most commonly
observed species and the only one to be distributed across all 14 study sites. In contrast, Halophila
beccarii was only recorded at Ma Gyi along the Rakhine Coast. Other unique species distributions
include Halophila major which was found along the Rakhine Coast and Cymodocea sp. was
encountered only along the Tanintharyi Coast. The most frequently observed species along the
transects was Cymodocea rotundata and the least was Enhalus acoroides. Cymodocea sp., Thalassia
hemprichii, Halophila beccarii were not recorded on the transects and only occasionally observed
during the survey and considered low in abundance.

The tidal habit of seagrasses between the two coastal regions was also found to differ with seagrass
meadows in Tanintharyi most commonly observed in intertidal zones whereas those in Rakhine were
recorded in the subtidal zone (Table 2). In terms of species diversity among the 14 study sites, Ma
Gyi and Pho Htaung Gyaing showed the highest in Rakhine with 9 species each; while in Tanintharyi
Zar Det Ngye |. (East) and Pa Law Kar Kyan I. contained 8 species each. Highest percentage cover of
seagrass meadows was observed at Maung Shwe Lay Gyaing, in Rakhine with 67.00% and the
highest coverage in Tanintharyi at Lampi I. (East) with 64.57% (Table 3 and Figures 7 to 20). Although
no statistical tests were undertaken no clear pattern was observed in terms of species diversity or
density from inshore to offshore (Figure 21).
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Table 1. Biodiversity of seagrasses distributed in 14 study sites in the Tanintharyi and Rakhine Coastal Regions of

Myanmar
Study sites
. . . Rakhine Coastal
Tanintharyi Coastal Region .
Region
S|~ . —_| - oo
Sr. ) S| ol = < | = £
Species || | 5|t o | 7
no. = | = g —~| = | 0| 0 >
lelel<|z (g2 |G _
32|25 .le2 22 |2 2
| | 4w x ; - . . [} [T} 2 T |2 =
9 0|l @ 3w Q| Z|2(=2 S|l | 2| ®w G
00| 0O|wm|c|Ss| 2 2 > T | € c =
vl ool =3 Q|E|E| 3|3 |E|& o 3 S g
NN S|elZ2 |88 S|S0 |S|a|lSd =
1. Syringodium isoetifolium + |+ |+ 3
2. Cymodoccea serrulata Hl+ |+ |+ |+ |+ |+ + |+ [+ |+ |+ 12
3. C. rotundata )+ [+ |+ |+ |+ |+ |+ + |+ |+ |+ |+ 13
4. C. sp. Hl+ |+ [+ |+ |+ |+ |+ |+ |+ 10
5. Halodule univervis ++ [+ |+ |+ |+ + + |+ |+ |+ 11
6. H. pinifolia L I I I O I S T B S 14
7. Enhalus acoroides + |+ + 3
8. Thalassia hemprichii ++ |+ [+ [+ [+ |+ + | + + | + 12
9. Halophila beccarii 1
10. | H. decipiens + |+ |+ 3
11. | H. ovalis +l+ l+ 1+ 1+ !+ |+ + |+ 9
12. | H. major + |+ [+ |+ 4
Total (biodiversity) 717 |8 |8 |7 |7 |6 |3 |4|6|7|9]|9/|7

Table 2. The physical parameters of seagrass meadows in 14 study sites.

Study site Physical parameters

Temperature (°C) | Salinity (%o) | Depth (m) surveyed
Tanintharyi Coastal Region:
Zar Det Gyi I. 33 32 0
Zar Det Ngye I. (West) 29 32 0
Zar Det Ngye I. (East) 33 32 0
Pa Law Kar Kyan (St. Luke) 28 32 0
Nyaung Wee I. 33 32 0
Bo Cho I. 30 32 0
Lampi I. (East) 30 32 0
Lampi I. (West) 29 32 0
Taw Wet I. (South) 30 35 0
Taw Wet I. (North) 32 32 0
Rakhine Coastal Region:
Ohn Kyun 1. 29 32 5
Ma Gyi 28 32 3
Pho Htaung Gyaing 29 32 3
Maung Shwe Lay Gyaing 28 32 3
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Table 3. The percentage cover and frequency of the occurrence of seagrasses encountered along 3 cross-transects in 14 study sites in the Tanintharyi and Rakhine Coastal Regions of

Myanmar

Those species with no records were observed at the site but not found in the transect quadrants.

Sr. no. Locality (Date) Position Cover (%)/Cross-transect Species Total/
Lat. N, Long. E A B C Total | Si Cs Cr Csp | Hu Hp Ea Th | Hb | Hd Ho Hm Species
1. | Zar Det Gyil. (Lat. 10.02003°, 23.33 | 54.58 | 56.25 | 44.72 A0 | A10 Al 11/2
(23 March 2015) Long. 98.28963°) B:0 | B:12 B:3 15/2
C:1 C:12 C:1 14/3
2. | zar Det Ngye . (Lat. 10.11687°, 18.00 | 29.25 | 30.00 | 25.75 A: 10 A:0 A3 13/2
B: 6 B:4 B:9 19/3
(West) Long. 98.28199°)
(22 March 2015) C:9 c:0 C.2 11/2
3. | zar Det Ngye . (Lat. 10.1251°, 41.91 | 55.83 | 69.58 | 55.77 A: 12 A:0 A3 15/2
(East) Long. 98.3045°) B: 12 B: 0 B:9 21/2
(24 March 2015) C: 12 C:5 C: 10 27/3
< 4. | PalawKarKyanl. | (Lat. 10.13461°, 17.75 | 52.92 | 43.75 | 38.14 A: 12 A6 18/2
G (21 March 2015) Long. 98.21011°) B: 12 B:7 19/2
x C:10 C:4 14/2
©
@ |5 | NyaungWeel. (Lat. 10.50319°, 76.25 | 56.67 | 46.25 | 59.72 A:12 A:0 A:0 10/1
o
&_; (20 March 2015) Long. 98.23227°) B: 12 B:0 B:0 12/1
5 C:12 c:3 C:12 27/3
=
€ |6 |BocChol. (Lat. 10.66216°, 9.67 | 225 |305 | 20.89 A: 10 A:8 A: 10 28/3
c
K (18 March 2015) Long. 98.26°) B: 12 B: 5 B:9 26/3
C:11 C:3 C:11 25/3
7. | Lampi L.(East) (Lat. 10.70202°, 78.3 | 70.83 | 44.58 | 64.57 A: 12 A4 16/2
R B:12 B: 0 12/1
(19 March 2015) | | 5ng 93.27948°%) S s 1772
8. Lampi |. (West) (Lat. 10. 88089°, 28.83 | 23.75 | 3.68 18.75 A: 12 12/1
(16 March 2015) | | ;15 98 07436°) B: 12 12/1
C:11 11/1
9. Taw Wet I. (Lat. 11.37642°, 29.17 | 24.17 | 47.91 | 33.75 A: 12 12/1
(South) . B: 11 11/1
Long. 98.12234")
(11 March 2015) C:12 12/1

12



Seagrass conservation and monitoring in Myanmar

10. | Taw Wet I (Lat. 11.40776°, 15.83 | 45.67 | 60.00 | 40.5 A:9 A: 8 A2 A:3 22/4
(North) . . . .
Long. 98.12032°) B:12 2 :0 B: 4 18/3
(8 March 2015) C:12 C:4 16/2
11. | OhnKyun . (Lat. 16. 388785°, | 75.00 | 70.25 | 43.75 | 63.00 A: 12 A: 12 A5 | 29/3
o B:3 B: 12 B: 0 15/2
(8 May 2015) Long. 94. 229125°) /
c:0 C:8 c:9 17/2
c
-u% 12. | Ma Gyi (Lat. 17.072122°, 22.50 | 30.67 | 64.83 | 39.33 | A:3 | A: 4 A2 A:10 | A:6 A:2 Al 28/7
)
-3 ° B:5 B: 2 B: 8 B: B:0 B: 0 B:1 23/5
= (1 May 2015) Long. 94. 451406°) /
“a c:9 | C8 C:8 C: cC:0 C:0 C:0 34/4
©
8 | 13. | Pho Htaung (Lat. 17. 170547°, | 85.67 | 89.17 | 25.42 | 66.75 | A:2 A7 A1l | A5 | AO A0 A:3 | 28/5
m . . . . . . .
:E (2 May 2015) Long. 94. 491739°) B: 0 B: 0 B:12 | B:0 | B:2 B: 0 B: 0 14/2
< c:0 c:0 C: c:o | CoO C:9 c:0 | 11/2
3
14. | Maung Shwe Lay | (Lat. 18.305367°, | 49.17 | 81.25 | 71.67 | 67.36 | A:3 A: 9 A: A:1l A:7 | 28/5
° B: 4 B: 12 B:12 | B: O B:11 | 37/4
(15 May 2015) Long. 94. 329312°) /
c:0 C: 11 C:12 | C:0 C:8 31/3
Total (Frequency of plants) 26 63 269 171 21 2 11 109 28

Abbreviations: Si - Syringodium isoetifolium, Cs - Cymodocea serrulata, Cr - Cymodocea rotundata, Csp - Cymodocea sp., Hu - Halodule univervis, Hp - Halodule pinifolia, Ea - Enhalus

acoroides, Th - Thalassia hemprichii, Hb - Halophila beccarii, Hd - Halophila decipiens, Ho - Halophila ovalis, Hm - Halophila major; A, B and C — Cross-transects
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Figure 7. Map showing the biodiversity and distribution of seagrasses growing along 10 study sites in the Tanintharyi and

4 study sites in the Rakhine Coastal Regions

1. Zar Det Gyi; 2. Zar Det Ngye (West); 3. Zar Det Ngye (East); 4. Pa Law Kar Kyan I. (St Luke 1.); 5. Nyaung Wee I.; 6. Bo
Cho I.; 7. Lampi I. (East); 8. Lampi I. (West); 9. Taw Wet I. (South); 10. Taw Wet I. (North); 11. Ohn Kyun I.; 12. Ma Gyi
(Shwe Thaung Yan); 13. Pho Htaung Gyaing and 14. Maung Shwe Lay Gyaing.

Abbreviations: Si - Syringodium isoetifolium; Cs - Cymodocea serrulata; Cr - C. rotundata; Csp - C. sp.; Hu - Halodule
uninervis; Hp - H. pinifolia; Ea - Enhalus acoroides; Th - Thalassia hemprichii; Hb - Halophila beccarii; Hd - H. decipiens;

Ho - H. ovalis and Hm - H. major.

14



Seagrass conservation and monitoring in Myanmar

Seagrass areas in
Myeik Archipelago

Data sources: Legend

Seagrass data: FFUBOBLME 2015

Imagery: Google and Digitial Globe from Seagrass Area
various dates (2012-2014) G
Projection and Datum: UTM47N, WGS84
Photo: FFI Survey (U Soe Htun)

Transect Line

@  Transect sample point

Scale 1:7,702 Lt o 1111 JMeters
Lat 10.02003, Long 98.28963

Zar Det Gyi |.

seagrass area: 32.8 ac seagrass coverage: 44.72%

0 205 410 820

Figure 8. Seagrass areas in Myeik Archipelago - Zar Det Gyi I.

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow.
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Seagrass areas in Zar Det Ngye I. (West)
Myeik ArChipelago seagrass area 121 ac  seagrass coverage; 25.75%

Dt sourcon Legend
Soagrews data FRUBOBLME 2015

Imagery Google ang Dt Glote om Sangiam Arva
vaous dates (2012.2004) D

Proecton and Datun UTNATN. WGSE4 — Trarvect Ute
Photo: FI Servey (U Sou Miun)

®  Trarsect sampie pont

Scale 18485 Lt 8115 Jhetens

Figure 9. Seagrass areas in Myeik Archipelago - Zar Det Ngye I. (West)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural
seagrass meadow
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Seagrass areas in
Myeik Archipelago

Dats sources Legend
Seagrm date FRUBOBLME 20158

Ivagery Google and Dol Glote rerm I I Sasgum Arva
varous dates (2012.20%4)

Progotion and Datess UTNATN, WGSSM = Transoc! Lire
Prota P Servey (U Sos Mun)

®  Tramsect sample point

Scale 17,092 Lt 1 3 4 3 J\elers
Lat 10.1251, Long 98.3045

Zar Det Ngye |. (East)

seagrass area:19.9 ac seagrass coverage: 55.77%

Figure 10. Seagrass areas in Myeik Archipelago - Zar Det Ngye I. (East)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow

17



Seagrass conservation and monitoring in Myanmar

Seagrass areas in
Myeik Archipelago
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| SR -

Lat 10.13461, Long 98.21011

Figure 11. Seagrass areas in Myeik Archipelago - Pa Law Kar Kyan |

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass
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Seagrass areas in
Myeik Archipelago

Dats sources Legend

Seagrmw data FFUBOSLME 2015

Ivagaty Google ans Do Glote e Sasgam Arva
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Prota P Servey (U Sos Mun)
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seagrass area: 46.4 ac

seagrass coverage: 59.72%

Scale 112,985
Lat 10.50319, Long 98.23227
| .

Figure 12. Seagrass areas in Myeik Archipelago - Nyaung Wee I.

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow
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Seagrass areas in | Bo Cho l.
Myei k Archipelago seagrass area: 3825 ac  seagrass coverage: 20.89%

Cum sources l 'gmd
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0 X5 o
Scale 133226 i P O

Lat 10.66216, Long 98.26

Figure 13. Seagrass areas in Myeik Archipelago - Bo Cho I.

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line)and D. Photograph showing the location of the natural
seagrass meadow.

20



Seagrass conservation and monitoring in Myanmar

Seagrass areas in Lampi I. (East)
Myeik Archipelago seagrass area: 216.7 ac  seagrass coverage. 64.57%

Dt sowmwn
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Figure 14. Seagrass areas in Myeik Archipelago - Lampi I. (East)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural
seagrass meadow.
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Seagrass areas in Lampi I. (West)
Myeik Archipelago seagrass rea: 108 segrass coverage18.75%
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Figure 15. Seagrass areas in Myeik Archipelago - Lampi I. (East)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural
seagrass meadow.
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Seagrass areas in
Myeik Archipelago
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Figure 16. Seagrass areas in Myeik Archipelago - Taw Wet I. (South)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow.
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Seagrass areas in
Myeik Archipelago

Dats sources
Seagruss dale FFVBOSLME 2015 Legend

Ivagary Googe ans Dt Glote erm o
vancus dates (2012.20%4) ) sewmnm
Promotion and Dates UTNATN, WGSM w— rarct Lre
Prota PR Servey (U Soe Mun)

©  Tronsest sample post

Taw Wet (North) .

seagrass area: 455 ac seagrass coverage: 40.5%

0 e 1% 20
Scale 1:30,000 Lot i 135 3 Shaiens

Lat 11.40776, Long 96.12032

Figure 17. Seagrass areas in Myeik Archipelago - Taw Wet I. (North)

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B,
C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow.

24



Seagrass conservation and monitoring in Myanmar

Seagrass areas at
Rakhine Coast
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Figure 18. Seagrass areas in Myeik Archipelago - Ohn Kyun |

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow.
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Seagrass areas at
Rakhine Coast
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Figure 19. Seagrass areas in Myeik Archipelago - Ma Gyi

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural

seagrass meadow.
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Seagrass areas at | Pho Htaung Gyaing
Rakhine Coast - seagrass area: 94.22 ac  seagrass coverage: 66.75%
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Figure 20. Seagrass areas in Myeik Archipelago - Pho Htaung Gyaing

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A,B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural
seagrass meadow.
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Seagrass areas at | Maung Shwe Lay I.
Rakhine coast | seagrass area: 23.70 ac seagrass coverage: 67.36%
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Figure 21. Seagrass areas in Myeik Archipelago - Maung Shwe Lay Gyaing

A. Map showing the general outline; B. Map showing the details; C. Satellite photograph showing cross-transects (A, B
and C) and seagrass meadow along with total areas (in red line) and D. Photograph showing the location of the natural
seagrass meadow.
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Figure 22. The percentage cover of seagrasses along 3 cross-transects in 14 study sites

Abbreviations: Si - Syringodium isoetifolium, Cs - Cymodoccea serrulata, Cr - Cymodocea rotundata, Csp - Cymodocea sp.,
Hu - Halodule univervis, Hp - Halodule pinifolia, Ea - Enhalus acoroides, Th - Thalassia hemprichii, Hb - Halophila beccarii,
Hd - Halophila decipiens, Ho - Halophila ovalis, Hm - Halophila major ; A, B and C — Cross-transects

4. Discussion

The current study was able to develop an easily replicable baseline for 14 seagrass sites within
Myanmar to allow for long term monitoring of seagrass beds and provide the ability to quantitatively
measure the impact of management interventions aimed at seagrass conservation. Of the 14 sites
surveyed only four had been previously studied using the same methodology (Novak et al., 2009),
which were in the Tanintharyi Region, and so comparisons can be made. Of the four only one, Lampi
East showed an increase in percentage cover with 64.57% recorded in the current survey compared
to 45% in the Novak et al. (2009) 2007 surveys. A number of reasons may be responsible for this
increase such as a decrease in shrimp and fish catch in the area leading trawlers to search elsewhere
for catch or from the increase in presence of Department of Forestry staff at the Lampi Island marine
national park headquarters opposite the seagrass bed, resulting in greater support by the NGO
community to the MPAs management. Two of the other sites, Taw Wet North and Nyang Wee, did
show a decrease in percentage cover but only by 9% and ~11% respectively, with such a result
potentially down to transect placement. These sites will however need to be monitored to ensure
that its only a statistical error causing this decrease and not anthropogenic impacts such as bottom
trawling. The final site, which had previously been surveyed in 2007, was Lampi West and this
seagrass bed has seen an extensive loss in percentage cover with 18.75% recorded in this survey
compared to 80% cover in 2007. Boat activity in this area was observed to be quite high during the
surveys with this part of Lampi Island providing protection for many boats during periods of high
winds and as such could be targeted by trawlers when conditions away from the island are
unfavourable. These seagrass beds were noted to have a high cover of sand sediments smothering
their stems. The current support being provided to manage this Marine national park by
organisations such as the Italian NGO Oikos may help to ensure these seagrass beds protection and
long term conservation.

In terms of species diversity 12 species of seagrasses were found of which two appear to be new
records for Myanmar including Halophila major which was found only in the Rakhine sites and an
undescribed species of Cymodocea which was found only in the Tanintharyi study areas. Specimens
of Cymodocea were collected and are awaiting identification. In the present study, however, unlike
Kress et al., (2003) no specimens of Zostera marina were recorded. This species normally occurs in
temperate waters and is known to extend into the higher latitudes of Myanmar waters and has
previously been found in all three coastal regions of Myanmar. Further surveys are therefore needed
to elucidate the status of this species within the country.

Seagrass meadows were mostly in intertidal zone encountered in front of the mangrove
communities in Tanintharyi whereas those in Rakhine are commonly found in the subtidal zone in
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front of the sandy beaches (except for the seagrass meadow Pho Htaung Gyaing located behind the
mangrove swamp). For this reason, the luxuriant growth of seagrasses was observed in all coastal
areas of Rakhine due to moderate and favourable environmental parameters but not in coastal areas
of Tanintharyi due its natural habitat in the intertidal zone under heavy environmental stresses.

Although Soe-Htun et al., (2001) reported there were no stresses in the meadows of seagrasses in
coastal areas of Myanmar, with these ecosystems showing pristine, climax conditions, they are now
facing the problems such as smothering by sand as noted above. Such issues can arise from trawlers
stirring up sediments or from land-slides where forest areas have been cleared such as those
observed on Zar Det Gyi I. In general seagrass beds in Myanmar are exposed to a number of threats
including runoff from cities and towns and hazardous wastes and oil dispersals released from
industrial zones located in the upper areas of natural seagrass beds are seen as serious threats to
these habitats. Bottom trawlers also operate directly through seagrass beds targeting shrimps and
other marine species destroying these habitats. Smothering of seagrasses in sediments from sand
mining operations in the Myeik Archipelago result in reduced ability of seagrasses to
photosynthesize.

Management actions are therefore required immediately to ensure these habitats are not lost which
would have devastating consequences for both the aquatic environment and for people’s
livelihoods. However, given the limited resources available in Myanmar to manage all these areas
focus must be steered towards those sites which could be considered key biodiverse areas.
Therefore, to prioritise the most important sites and focus management interventions a simple
ranking system was developed for the surveyed areas using uniqueness (in terms of species
representation), species richness and percentage seagrass cover (Table 4). Although all sites should
receive some level of protection, six sites stood out in terms of the above parameters with Ma Gyi in
Rakhine considered the most important site being 1) one of the most diverse, 2) the only site to
contain Halophila beccarii, the most threatened of all the 12 species recorded with a ranking of
Vulnerable under the IUCN Red list and 3) because of its high percentage cover. Other sites worthy
of immediate protection include Pho Htaung, Zar Det Ngye |. (East), Pa Law Kar Kyan I. (St. Luke 1.),
Ohn Kyun I. and Maung Shwe Lay. As a first step these sites should be provided some level of
protection either as strict no-take MPAs or as carefully managed gear restricted areas with a strong
emphasis on bottoms trawlers and other gears with may negatively impact the seagrass.

Such processes can, however, take time and require human capacity and various other resources to
manage such interventions. As such a number of required actions have been recommended which
are seen as necessary for effective management of seagrasses in Myanmar and designed to guide
decision makers in developing conservation plans for seagrass meadows to ensure these habitats are
protected (see below).
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Table 4. Seagrass sites ranked according to uniqueness, species richness and percentage cover

(1 being the highest priority for protection and 5 the least)

Shaded boxes indicate priority sites

Site Uniqueness | Species % Cover Cumulative Rank
richness score
Zar Det Gyi l. 9 3 2 14 5
Zar Det Ngye I. (West) 9 3 3 15 5
Zar Det Ngye |. (East) 3 2 1 6 3
Pa Law Kar Kyan I. (St. Luke I.) 3 2 2 7 4
Nyaung Wee I. 9 3 1 13 5
Bo Cho I. 9 3 3 15 5
Lampi |. (East) 9 4 1 14 5
Lampi |. (West) 10 5 3 18 5
Taw Wet I. (South) 9 5 2 16 5
Taw Wet I. (North) 9 4 2 15 5
Ohn Kyun 1. 3 3 1 7 4
Ma Gyi 1 1 2 4 1
Pho Htaung 3 1 1 5 2
Maung Shwe Lay 3 3 1 7 4

e Uniqueness: 1 = site has a species only found here; 2 = site has species found here and at one other site, 3 = site

has

species found here and at one other site etc.

e Species richness: 1 = 9 species; 2 = 8 species; 3 = 7 species; 4 = 6 species; 5 = <5 species

° % Cover: 1 =50-69%; 2 = 30-49; 3 =<29%

Designation of key seagrass areas as Marine Protected Areas (MPAs) linked with wider
spatial planning exercises for the two main coastal areas with seagrass beds notably Rakhine

Encourage international support and form partnerships with regional bodies for the

Share the results of local and regional research on seagrass ecosystem functions and values,
and establish national and regional ecological networks and corridors for the management

Provide financial and technical support to various Myanmar institutions such as government
departments and universities, including capacity development for community-based

Improve public knowledge and recognition of the importance of seagrass habitats through
nationwide education and awareness programmes targeting policy and decision makers,
fishers and local communities and those involved in activities which impact seagrass beds

Strengthen national, regional and international efforts to ensure invasive alien species are
controlled, which could cause great biodiversity loss in seagrass communities, This should
include the development of an effective work programme on invasive alien species.

5. Recommended management actions
1.
and Tanintharyi
2.
conservation of seagrass ecosystems
3.
of seagrass ecosystems
4,
biodiversity conservation efforts
5.
(see a policy brief in Appendix VI)
6.
7.

Intensify water pollution prevention for industrial hazardous wastes from the special
economic zone and regularly examine the water quality standards for coastal and marine
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areas by establishing monitoring systems and effective legal frameworks for conservation of
seagrass meadows

8. Ensure seagrass conservation is included in any coastal development projects and in all
regional/state development plans

9. Undertake further detailed research on seagrass habitats including surveys of the ecosystem
services provided by seagrass beds with a special focus on their importance to fisheries

10. Regularly monitor the status of seagrass ecosystems along the coast of Myanmar including
on ground surveys and satellite remote sensing analysis

11. Identify the potential impacts on seagrasses from climate change which may cause these
habitats to degrade leading to food security issues for local communities
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Appendix | A classification system of the seagrasses collected from 14
study sites in the Tanintharyi and Rakhine Coastal Regions of
Myanmar.

Family Genus Species

Cymodo-ceaceae | Syringodium Kitzing 1) | S.isoeti-folium (Ascherson) Danty

Cymodocea Konig 2) | C. rotudata Ehrenberg et Hem-prich ex Ascherson

3) | C serrulata (R. Brown) Ascherson et Magnus

Halodule Endlicher 5) H. univervis (Forsskal) Ascherson

6) | H. pinifolia (Miki) den Hartog

Hydrocha-ritaceae | Enhalus Rich 7) E. acoroides (Linnaeus f.) Royle

(
(
(
(4) C. sp.
(
(
(
(

Thalassia Banks and
Solander ex Konig

8) T. hemprichii (Ehrenberg) Ascherson

Halophila Du Petit-Thouars 9) | H. beccarii Ascherson

10) | H. decipiens Ostenfeld

11) | H. ovalis (R. Brown) Hooker f.

12) | H. major (Zoll.) Miquel
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Appendix Il  Pictorial guide to the 12 species of seagrass encountered
during the current survey

Cymodocea serrulata: C. Habit and D. The natural bed
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Halodule pinifolia: C. Habit and D. The natural bed
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Enhalus acoroides A. Habit, B. The natural bed, C. Female flower (arrow - head) and D. Fruit

(arrowhead)

A
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Halophila decipiens: B. Habit, and C. The natural bed
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o 1AM

Halophila ovalis: A. Habit, and B. The natural bed.

Halophila major: C. Habit, and D. The natural bed
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Appendix Il Taxonomic key to the species of seagrasses collected from the
two study areas in Myanmar

1.

1a. Leaf blade cylindrical.......ccceeieeieeee et Syringodium isoetifolium
1D, Leaf DIAdE flat..c.cueeirecee ettt st st et b et et et s bbb et bt n e 2
2.

23. LeaVES SErap-SNAPEU... oottt s ettt er e testeste st s et ea et aet et eeseaeebe et steseeaeannaraneas 3

2b. Leaves paddle-Shaped........c. it sttt et st st e e s et se e et ebestese e st nn s beneetenr e 9
3.

33, LEAVES WILH lIGUIG....c.eeeececeet ettt et st e e e e st et eeae et sbe st st e aesbesbeseetassarsansene 4
3D, LeaVes WItNOUL [IGUIG.......ccoi ettt ettt et s et et saeeaestesbesae s e senbessesasens 8
4.

4a. Leaf tip diStiNCtIY SEITAte; .....ocveeieeieieee ettt st s s b s s e eneeaas C. serrulata
4b. Leaf tip SMOOThIY rOUNAE; .....oouieee ettt ettt st e e e e e s et s st easasesaestenes 5
5.

5a. Leaf tip SMOOthlY rOUNAEd .......ooeiice e st st st e s b e et ena s 6
5b. Leaf tip Di-0r Tri-@NTATE ...ooeceeecece ettt s te st st et b et ss et seeteetestesae s nnenes 7
6.

6a. Leaves normally issued, greater than 3 mm wide; stems long and firm ..........................C. rotundata
6b. Leaves cymosely aggregated, less than 3 mm wide; stems short and deciduous....... ................ C. sp.
7.

7a. Leaf tip tri-dentate, the black central leaf vein not split at the tip......cccccevvervenne. Halodule univervis

7b. Leaf tip bi-dentate, the black central leaf vein split into two at the tip ......ccccecevevverennne. H. pinifolia
8.

8a. Leaves 10-15 mm wide with ribs at the margin ........ccoceeveve e Enhalus acoroides
8b. Leaves 4-10 mm wide without ribs at the margin..........cccoeeeeeeve e, Thalassia hemprichii
9.

9a. Leaves linear to lanceolate, 1-3 mm wide with 1-3 paralleled veins ..................... Halophila beccarii

9b. Leaves lanceolate to oblong, 3-10 mm wide with 6-20 Cross-Veins...........ccceeeueveieinreneeresresresreseenens 10
10.

10a. Leaves margin serrate, with hairs on one or both sides of the blade .............................H. decipiens
10b. Leaves margin entire, smooth without hairs on one or both sides of the blade............................11
11.

11a. Leaves with 14-17 paired cross veins; the distance between the intra-marginal vein and the
[amina Margin ratio 1:12 £0 1:16 ..cveeiece ettt et st ste e se e s e ss s e s e s e e e stestestesresnnens H. ovalis

11b. Leaves with 18-20 paired cross veins; the distance between the intra-marginal vein and the
lamina Margin ratio 1:20.8 10 1:25.6 ....ccuciviiiiieiece ettt ettt e e e st st e e e e e bt n e ene H. major
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Appendix IV  Ecological account and supplementary survey data.

1. Syringodium isoetifolium (Ascherson) Danty

References - Den Hartog 1970: 177-183, figs. 50-51; Nozawa 1972: 59, figs. 2D, pl. 1D;
Cambridge 1975: 156; Young and Kirkman 1975: 198; Calumpong et al., 1983: 83, figs. 6A-B;
Lanyon 1986: 34-35, fig. 12; Ogawa 1987: 44-45, figs. 3A, 3B; 1989: 60-61; Fortes 1990: 21,
fig. 1, Fortes 1993: 134, fig. 3; Lewmanomont and Ogawa 1995: 152; Lewmanomont, Deetae
and Srimanobhas 1996: 21-26; Tien 1998: 307-316; Kuo and den Hartog 2001: 45; Soe-Htun
etal, 2001:16-17, fig. 6, Soe-Htun et al,. 2009: 365, figs. 2-3; Mam 2002: 18-21; Thaung Htut
2011:12-13, figs. 2a-b; El Shaffai 2011: 24-26; Fortes 2013: 98, figs. 2A-B.

Description - Plants erect; the rhizome 1 mm thick, with internodes, 1.4-2.5 cm long; each
node giving a shoot with 1-3 leaves; leaves terete, tapering to the tip, 5.5-12.5 cm in length
(or longer), 1 mm wide, base covered by leaf sheath, 1-3 cm long.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 3 study sites such as Ma Gyi, Pho Htaung Gyaing (Table 1, Fig. 22). A total of 26
plants of Syringodium isoetifolium were observed in the monitoring transects at 3 study sites
such as Ma Gyi (A: 3, B: 5 and C: 9 with a subtotal of 17 individuals); Pho Htaung Gyaing
(A: 2, no plants in B and C with a subtotal of 2 individuals) and Maung Shwe Lay Gyaing (A:
3, B: 4 and C: 0 with a subtotal of 7 individuals) in the Rakhine Coastal Region (Table 2).

Local distribution - (1) The Tanintharyi Coastal Region- No data; (2) The Rakhine Coastal
Region- Ma Gyi, Pho Htaung Gyaing, Maung Shwe Lay Gyaing.

2. Cymodocea serrulata (R. Brown) Ascherson et Magnus

References - Den Hartog 1970: 171-176, figs. 48, 49a; Nozawa 1972: 59, figs. 2E, 3C, pl. 1E;
Young and Kirkman 1975: 198; Calumpong et al., 1983: 81, figs. 3A-B; Lanyon 1986: 12-15,
figs. 3-4; Ogawa 1987: 44, figs. 1D, 2D; 1989: 60, fig. 1D; Fortes 1990: 24, fig. 6, Fortes 1993:
136, fig. 8; Lewmanomont and Ogawa 1995: 143; Lewmanomont, Deetae and Srimanobhas
1996: 21-26; Tien 1998: 307-316; Kuo and den Hartog 2001: 47; Soe-Htun et al., 2001:15, fig.
3, Soe-Htun et al., 2009: 365, figs. 6-7; Mam 2002: 18-21; Thaung Htut 2011: 20-22, figs.
6a-b; Fortes 2013: 100, figs. 7A-B-C; El Shaffai 2011:15-17.

Description - Erect plants moderate in size; the rhizome 1mm in diameter, slightly larger
than C. rotundata, internodes 2.2-3.3 cm long; shoots with 2-3 leaves at each node with
lingula; leaf blade linear, flat, 4-13 cm long, 4.5-5.5 mm wide, margin entire with 9-15
nerves, apex serrulate, tapering at the base, leaf sheaths 1.5-3.0 cm long.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 12 study sites such as Zar Det Gyi |., Zar Det Ngye I. (West), Zar Det Ngye |.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee I., Bo Cho I., Lampi I. (East) and Taw Wet
(North) in the Myeik Archipelago of the Tanintharyi Coastal Region; Ohn Kyun, Ma Gyi, Pho
Htaung Gyaing and Maung Shwe Lay Gyaing in the Rakhine Coastal Region (Table 1, Fig. 22).
A total of 63 plants of Cymodocea serrulata were observed in the monitoring transects at 4
study sites such as Zar Det Gyi (A: 0, B: 0 and C: 1 with a subtotal of 1 individual); Taw Wet I.
(North)(A: 9, B: 12 and C:12 with a subtotal of 33 individuals), Ohn Kyun I. (A: 12, B: 3 and C:
0 with a subtotal of 15 individuals and Ma Gyi (A: 4, B: 2 and C: 8 with a subtotal of 7
individuals) in the Rakhine Coastal Region (Table 2).

Local distribution - (1) The Tanintharyi Coastal Region - Zar Det Gyi |., Zar Det Ngye I. (West
and East), Pa Law Kar Kyan I., Nyaung Wee |., Bo Cho I., Lampi I. (East); Taw Wet (North); (2)
The Rakhine Coastal Region - Ohn Kyun I., Shwe Thaung Yan (Ma Gyi), Pho Htaung Gyaing,
Maung Shwe Lay Gyaing.
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3. Cymodocea rotundata Ehrenberg et Hemprich ex Ascherson
References - Den Hartog 1970: 166-171, figs. 47, 49b; Womersley and Baily 1970: 343;
Nozawa 1972: 58-59, figs. 2C, 3D, pl. 1C; Calumpong et al., 1983: 81, figs. 2A-B; Lanyon 1986:
10-12, figs. 2-3; Ogawa 1987: 44, figs. 1C, 2C; 1989: 59-60, figs. 1C, 2A; Fortes 1990: 24, fig.
7, Fortes 1993: 137, figs. 2, 9; Lewmanomont and Ogawa 1995: 142; Lewmanomont, Deetae
and Srimanobhas 1996: 21-26; Tien 1998: 307-316; Kuo and den Hartog 2001: 47; Soe-Htun
et al., 2001: 14-15, fig. 2, Soe-Htun et al., 2009: 365, figs. 4-5; Thaung Htut 2011:18-19, fig.
5a-b; El Shaffai 2011:12-14; Fortes 2013: 101, figs. 8A-B-C.
Description - Erect plants moderate in size; the rhizome cylinder, internodes 0.8-2.2 cm
long; erect shoots with 2-4 leaves, borne at the nodes with lingula; leaf blades, linear, flat, 6-
15 cm long, 1.5-5.0 mm wide, apex obtuse, leaf margin entire with 8-10 nerves, leaf sheath
1.3-1.7 cm long.
Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 13 study sites such as Zar Det Gyi I., Zar Det Ngye I. (West), Zar Det Ngye I.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee I., Bo Cho I., Lampi I. (East), Lampi I.
(West) and Taw Wet (North) in the Myeik Archipelago of the Tanintharyi Coastal Region;
Ohn Kyun, Ma Gyi, Pho Htaung Gyaing and Maung Shwe Lay Gyaing in the Rakhine Coastal
Region (Table 1, Fig. 22).
A total of 269 plants of Cymodocea rotundata were observed in the monitoring transects at
9 study sites such as Zae Det Gyi . (A: 10, B: 12 and C: 12 with a subtotal of 34 individuals);
Zae Det Ngye I. (West) (A: 10, B: 6 and C: 9 with a subtotal of 25 individuals); Zae Det Ngye I.
(East)(A: 12, B: 12 and C: 12 with a subtotal of 36 individuals); Pa Law Kar Kyan I. (A: 12, B: 12
and C: 10 with a subtotal of 34 individuals); Nyaung Wee I. (A: 12, B: 12 and C: 12 with a
subtotal of 36 individuals); Bo Cho I. (A: 10, B: 12 and C: 11 with a subtotal of 33 individuals);
Lampi I. (East)(A: 12, B: 12 and C: 12 with a subtotal of 36 individuals); Lampi (West) . (A: 12,
B: 12 and C: 11 with a subtotal of 35 individuals); Taw Wet I. (North)(A: 8, B: 2 and C: 0 with
a subtotal of 10 individuals) in the Tanintharyi Coastal Region; Ma Gyi (A: 2, B: 8 and C: 8
with a subtotal of 18 individuals); Pho Htaung Gyaing (A: 7, no plants in B and C with a
subtotal of 7 individuals) and Maung Shwe Lay Gyaing (A: 9, B: 12 and C:11 with a subtotal of
32 individuals) in the Rakhine Coastal Region (Table 2).
Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Gyi I., Zar Det Ngye I. (West
and East), Pa Law Kar Kyan I. (St. Luke Island), Nyaung Wee I., Bo Cho I., Lampi I. (East and
West), Taw Wet I. (North); (2) The Rakhine Coastal Region - Ohn Kyun, Ma Gyi, Pho Htaung
Gyaing, Maung Shwe Lay Gyaing.

4. Cymodocea sp.
References - No data.
Ecological note - The field samplings of seagrasses revealed that this plant was commonly
distributed in 10 study sites such as Zar Det Gyi |., Zar Det Ngye |. (West), Zar Det Ngye |.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee |., Bo Cho I., Lampi |. (East), Lampi I.
(West) and Taw Wet (North) in the Myeik Archipelago of the Tanintharyi Coastal Region
(Table 1, Fig. 22). There were no plants of Cymodocea sp. in cross-transects of 14 study sites
(Table 2).
Description - Plants moderate in size; intervals of internode m - 1.5-6.0 cm long; one root
per node; rhizome creeping, less than 1 mm in diameter; erect shoots with 2-3 leaves at
each node, densely aggregated and formed cymosely; leaf blade linear, falcate, 1.5-9.5 cm
long, 1.5-2 mm wide, petioles - 0.1-1.1 cm long with lingula, leaf-tip obtuse; remnants of
many scars of liberated shoot distinct, old shoots usually deciduous from main stem.
Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Gyi l., Zar Det Ngye I. (West),
Zar Det Ngye I. (East), Pa Law Kar Kyan I. (St Luke I.), Naung Wee 1., Bo Cho I., Lampi I. (East
and West), Taw Wet I. (South and North); (2) The Rakhine Coastal Region - No data.
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5. Halodule uninervis (Forsskal) Ascherson
References - Den Hartog 1970: 147-153; Womersley and Baily 1970: 343; Nozawa 1972: 57,
figs. 1A-B, 2B, pl. 1B; Calumpong et al., 1983: 82, figs. 5A-B; Lanyon 1986: 18-19, fig. 6;
Ogawa 1987: 43, figs. 1B, 2B; 1989: 59, fig. 1B; Fortes 1990: 23, fig. 4, Fortes 1993: 135, fig.
6; Lewmanomont and Ogawa 1995: 146; Lewmanomont, Deetae and Srimanobhas 1996: 21-
26; Tien 1998: 307-316; Kuo and den Hartog 2001: Soe-Htun et al., 2001: 16, fig. 5, Soe-Htun
et al., 2009: 367, figs. 8-9; Mam 2002: 18-21; Guiry 2007; Thaung Htut 2011:16-17, fig. 4a-b;
El Shaffai 2011: 21-23; Fortes 2013: 99, figs. A-B.
Description - Rhizome not exceeding than 1 mm thick; the internodes 1.8-3.5 cm long; erect
shoot arising 1-3 flat, linear blades at each node with lingula; leaf blades flat, 13-25 cm long,
1-2 mm wide, margin entire, the black central vein at the leaf tip, which does not splits into
two at the apex, leaf sheath present, 1.5-3.0 cm long.
Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 11 study sites such as Zar Det Gyi |., Zar Det Ngye |. (West), Zar Det Ngye I.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee |., Bo Cho I. and Taw Wet (South) in the
Myeik Archipelago of the Tanintharyi Coastal Region; Ohn Kyun, Ma Gyi, Pho Htaung Gyaing
and Maung Shwe Lay Gyaing in the Rakhine Coastal Region (Table 1, Fig. 22). A total of 171
plants of Halodule uninervis were observed in the monitoring transects at 7 study sites such
as Zar Det Ngye |. (East)(A: 0, B: 0 and C: 5 with a subtotal of 5 individuals); Bo Cho I. (A: 8, B:
5 and C: 3 with a subtotal of 16 individuals); Taw Wet I. (South)(A: 12, B: 11 and C: 12 with a
subtotal of 35 individuals) in the Tanintharyi Coastal Region; Ohn Kyun I. (North)(A: 12, B: 12
and C: 8 with a subtotal of 32 individuals); Ma Gyi (A: 10, B: 7 and C: 9 with a subtotal of 26
individuals); Pho Htaung Gyaing (A: 11, B: 12 and C: 2 with a subtotal of 25 individuals) and
Maung Shwe Lay Gyaing (A: 8, B: 12 and C:12 with a subtotal of 32 individuals) in the
Rakhine Coastal Region (Table 2).
Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Gyi I., Zar Det Ngye (West
and East), St. Luke I., Naung Wee I., Bo Cho I., Taw Wet I. (South); (2) The Rakhine Coastal
Region- Ohn Kyun I., Ma Gyi, Pho Htaung Gyaing, Maung Shwe Lay Gyaing,

6. Halodule pinifolia (Miki) den Hartog
References - Den Hartog 1970: 158-160, fig. 44; Nozawa 1972: 57-58, figs. 1C-G, pl. 1A;
Calumpong et al., 1983: 82, figs. 4A-B; Lanyon 1986: 20-21, Ogawa 1987: 43, figs. 1A, 2A;
1989: 59, fig. 1A; Fortes 1990: 23-24, fig. 5, Fortes 1993: 136, fig. 7; Lewmanomont and
Ogawa 1995: 145; Lewmanomont, Deetae and Srimanobhas 1996: 21-26; Tien 1998: 307-
316; Kuo and den Hartog 2001: Soe-Htun et al., 2001: 15-16, fig. 4, Soe-Htun et al., 2009:
367, figs. 10-11; Mam 2002: 18-21; Thaung Htut 2011:4-15, fig. 3a-b; Fortes 2011: 100, figs.
A-B-C; El Shaffai 2011: 18-20.
Description - Plants small; the rhizome less than 1 mm, with internodes, 1.5-5.4 cm long;
nodes bear erect shoots, each with 2-3 leaves; leaf blades flat, 4-25 cm long, not more than
1 mm wide, the black central vein at the leaf tip, which splits into two at the apex, lingua
present at each node.
Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 14 study sites such as Zar Det Gyi |., Zar Det Ngye |. (West), Zar Det Ngye |.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee |., Bo Cho I., Lampi |. (East), Lampi .
(West), Taw Wet (South) and Taw Wet (North) in the Myeik Archipelago of the Tanintharyi
Coastal Region; Ohn Kyun, Ma Gyi, Pho Htaung Gyaing and Maung Shwe Lay Gyaing in the
Rakhine Coastal Region (Table 1, Fig. 22). A total of 21 plants of Halodule pinifolia were
observed in the monitoring transects at 6 study sites such as Zae Det Ngye |. (West)(A: 0, B: 4
and C: 0 with a subtotal of 4 individuals); Nyaung Wee I. (A: 0, B: 0 and C: 3 with a subtotal of
3 individuals); Taw Wet I. (North)(A: 2, B: 0 and C: 0 with a subtotal of 2 individuals) in the
Tanintharyi Coastal Region; Ma Gyi (A: 6, B: 0 and C: 0 with a subtotal of 6 individuals); Pho
Htaung Gyaing (A: 5, B: 0 and C: 0 with a subtotal of 5 individuals) and Maung Shwe Lay
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Gyaing (A: 1, B: 0 and C:0 with a subtotal of 1 individual) in the Rakhine Coastal Region
(Table 2).

Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Gyi |., Zar Det Ngye I. (West
and East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee |., Bo Cho I., Lampi I. (East and West),
Taw Wet I. (South and North); (2) The Rakhine Coastal Region- Ohn Kyun I., Ma Gyi, Pho
Htaung Gyaing, Maung Shwe Lay Gyaing.

Enhalus acoroides (Linnaeus f.) Royle

References - Den Hartog 1970: 215-222, fig. 60; Womersley and Baily 1970: 343; Nozawa
1972: 59-62, figs. 3A, pl. 1F; Calumpong et al., 1983: 83, figs. 7A-B; Lanyon 1986: 16-17, fig.
5; Ogawa 1987: 45, figs. 3C-E; 1989: 61-62; Fortes 1990: 28-29, fig. 14, Fortes 1993: 140, figs.
2, 16; Lewmanomont and Ogawa 1995: 144; Lewmanomont, Deetae and Srimanobhas 1996:
21-26; Tien 1998: 307-316; Kuo and den Hartog 2001: 49; Soe-Htun et al., 2001:17, fig. 7,
Soe-Htun et al., 2009: 368, fig. 12; Mam 2002: 18-21; Thaung Htut 2011:30-31, fig. 11a-b; El
Shaffai 2011: 30-34; Fortes 2013: 101, figs. A-B.

Description - Plant erect; the rhizome thick, about 1-2 cm in diameter with tough black
fibres; shoots pronounced at the node, with 3-6 leaves; leaf blades flat and linear, 70-180 cm
long, 0.8-2.0 cm wide, with 35-55 nerves and ribs at the margin, apex obtuse, base narrow
without lingula, margin slightly serrulate in young leaves.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 3 study sites such as Zar Det Ngye |. (East) and Pa Law Kar Kyan I. (St. Luke I.) in
the Myeik Archipelago of the Tanintharyi Coastal Region; Pho Htaung Gyaing in the Rakhine
Coastal Region (Table 1, Fig. 22). A total of 2 plants of

Enhalus acoroides were observed in the monitoring transects at 1 study site: Pho Htaung
Gyaing (A: 0, B: 2 and C: 0 with a subtotal of 2 individuals) in the Rakhine Coastal Region
(Table 2).

Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Ngye I. (East), St. Luke I.; (2)
The Rakhine Coastal Region- Pho Htaung Gyaing.

Thalassia hemprichii (Ehrenberg) Ascherson

References - Den Hartog 1970: 232-238, fig. 61; Womersley and Baily 1970: 343; Nozawa
1972: 62, figs. 2F, 3B, pl. 2G; Fortes 1990: 29, fig. 15, Fortes 1993: 141, fig. 17; Calumpong et
al. 1983: 85, figs. 10A-B; Lanyon 1986: 36-37, fig. 13; Ogawa 1987: 45-46, figs. 4A, 4B; 1989:
62-63; Lewmanomont and Ogawa 1995: 153; Soe-Htun et al.,, 2009: 368-369, figs. 13-14;
Thaung Htut 2011:22-25, fig. 7a-b; El Shaffai 2011: 47-49; Fortes 2013: 101, figs. A-B.
Description - Plants moderate in size; intervals of internode - 1.9-9.0 cm long; one root per
node; rhizome creeping, less than 1 mm in diameter, distichously arranged and formed
dendroid in shape; leaf blade linear, falcate, 1.5-15.0 cm long, 1.5-2.0 mm wide, petioles-
0.1-1.1 cm long without lingula, leaf-tip obtuse, sometimes serrulate, nerves 8-11, joined by
perpendicular cross veins with 9-13 nerve. Leaf tip rounded with very fine serrulations. A
common species characterized by a thick rhizome prominently marked by several shoot
scars between successive erect shoots with numerous relatively short internodes and a short
erect stem bearing 2-6 leaves.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 12 study sites such as Zar Det Gyi |., Zar Det Ngye |. (West), Zar Det Ngye |.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee I., Bo Cho I., Lampi I. (East) and Taw Wet
(North) in the Myeik Archipelago of the Tanintharyi Coastal Region; Ohn Kyun, Ma Gyi, Pho
Htaung Gyaing and Maung Shwe Lay Gyaing in the Rakhine Coastal Region (Table 1, Fig. 22).
There were no plants of Thalassia hemprichii in the monitoring cross-transects of 14 study
sites (Table 2).

Local distribution - (1) The Tanintharyi Coastal Region- Zar Det Gyi I., Zar Det Ngye |I., St.
Luke 1., Naung Wee I., Bo Cho I., Lampi I. (East), Taw Wet (North); (2) The Rakhine Coastal
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Region- Ohn Kyun I., Shwe Thaung Yan (Ma Gyi), Pho Htaung Gyaing, Maung Shwe Lay
Gyaing.

Halophila beccarii Ascherson

References - Den Hartog 1970: 261-263; Fortes 1990: 27, fig. 11, Fortes 1993: 139, fig. 13;
Lewmanomont and Ogawa 1995: 147; Lewmanomont, Deetae and Srimanobhas 1996: 21-
26; Tien 1998: 307-316; Kuo and den Hartog 2001: 52; Soe-Htun et al., 2001: 17-18, fig. 8,
Soe-Htun et al., 2009: 369, figs. 15-16; Abu Hena and Short 2009: 203, plate 1; Thaung Htut
2011:24-25, fig. 8a-b; Fortes 2013: 103, figs. A-B.

Description - Plants small; the rhizome less than 1mm in diameter with internodes
1.1-1.6 cm long; each node bears petiolated leaves; leaf blades linear to lanceolate, 5.5-7.5
mm long, 1.5-2.0 mm wide, petiole 8-14 mm long, apex acute, base attenuate, margin
entire, with 1-3 paralleled veins and no cross-veins.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed only in 1 study site, Ma Gyi in the Rakhine Coastal Region (Table 1, Fig. 22). There
were no plants of Halophila beccarii in the monitoring cross-transects of 14 study sites
(Table 2).

Local distribution - (1) The Tanintharyi Coastal Region- No data; (2) The Rakhine Coastal
Region - Magyi.

Halophila decipiens Ostenfeld

References - Den Hartog 1970: 254-258; Eiseman 1980:12, fig. 5; Lanyon 1986: 24-25, fig. 7;
Womersley 1984: 61-64, figs. 10A-C, 11A-C; Fortes 1990: 26, fig. 8, Fortes 1993: 137, fig. 10;
Lewmanomont and Ogawa 1995: 148; Lewmanomont, Deetae and Srimanobhas 1996:
21-26; Tien 1998: 307-316; Japar Sidik, Ali, Zakaria, Kusnan and Omar 2000: 233-238, fig.
la-b, 2a-c; Kuo and den Hartog 2001: 51; Soe-Htun et al., 2001: 18, fig. 9, Soe-Htun et al,,
2009: 369, figs. 17-18; Mam 2002: 18-21; Dawes, Phillips and Morrison 2004: 51, fig. A.1-1;
Kuo et al.,2006: 131, figs. 1A-G; Thaung Htut 2011:25-27, fig. 9a-b; Fortes 2013: 102, figs.
11A-B; El Shaffai 2011: 35-37.

Description - Plants small; the rhizomes less than 1 mm in diameter; internodes 1.2-2.7 cm
long; leaf blades lanceolate to oblong, 1.0-1.7 cm long, 3-6 mm wide; margin finely serrated,
with conspicuous midrib and persistent cross-veins, apex obtuse, petiole 1.0-1.7 cm long,
base unclosed by a pair of transparent scale.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 3 study sites such as Ohn Kyun, Ma Gyi and Pho Htaung Gyaing in the Rakhine
Coastal Region (Table 1, Fig. 22). A total of 11 plants of Halophila decipiens were observed in
the monitoring transects at 2 study sites such as Ma Gyi (A: 2, B: 0 and C: 0 with a subtotal of
2 individuals) and Pho Htaung Gyaing (A: 0, B: 0 and C: 9 with a subtotal of 9 individuals) in
the Rakhine Coastal Region (Table 2).

Local distribution - (1) The Tanintharyi Coastal Region - No data; (2) The Rakhine Coastal
Region - Ohn Kyun ., Magyi, Pho Htaung Gyaing.

Halophila ovalis (R. Brown) Hooker f.

References - Den Hartog 1970: 240-251, fig. 62; Womersley and Baily 1970: 344; Nozawa
1972: 62, figs. 3E-G; pl. 2H; Cambridge 1975: 158; Young and Kirkman 1975: 200-201, fig. 4;
Calumpong et al., 1983: 84, figs. 8A-B; Lanyon 1986: 26-27, fig. 8; Womersley 1984: 64, figs.
11D-G; Ogawa 1987: 46; 1989: 63; Fortes 1990: 25, fig. 9, Fortes 1993: 138, figs. 2, 11;
Lewmanomont and Ogawa 1995: 150; Lewmanomont, Deetae and Srimanobhas 1996:
21-26; Tien 1998: 307-316; Kuo and den Hartog 2001: 50; Soe-Htun et al., 2001: 18-19, fig.
10, Soe-Htun et al., 2009: 369-370, figs. 19-20; Kuo et al.,2006: 138, figs. 4A-G; Mam 2002:
18-21; Thaung Htut 2011:27-29, fig. 10a-b; Fortes 2013: 102, figs. 12A-B; El Shaffai 2011:
36-40; Nguyen et al., 2014: 6, figs. A-B-C-D-E.

Description - Plants small; the rhizome less than 1mm in diameter, slightly larger than
H. decipiens, internodes 1.8-2.4 cm long; erect shoot at each node, bearing a pair of
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petiolated leaves; leaf blades lanceolate to obovate or elliptic, 1.5-2.2 cm long, 7-10 mm
wide, margin entire, apex obtuse, base rounded, petiole 2.2-3.0 cm long, midrib prominent
with 14-17 cross-veins, the distance between the intra-marginal vein and the lamina margin
ratio 1:12 to 1:16.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in 9 study sites such as Zar Det Gyi Il., Zar Det Ngye |. (West), Zar Det Ngye |.
(East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee I., Bo Cho I., Lampi |. (East), Taw Wet
(South) and Taw Wet (North) in the Myeik Archipelago of the Tanintharyi Coastal Region
(Table 1, Fig. 22). A total of 109 plants of Halophila ovalis were observed in the monitoring
transects at 8 study sites such as Zae Det Gyi I. (A: 1, B: 3 and C: 1 with a subtotal of 5
individuals); Zae Det Ngye I. (West) (A: 3, B: 9 and C: 2 with a subtotal of 14 individuals); Zae
Det Ngye I. (East)(A: 3, B: 9 and C: 10 with a subtotal of 22 individuals); Pa Law Kar Kyan I. (A:
6, B: 7 and C: 4 with a subtotal of 17 individuals); Nyaung Wee I. (A: 0, B: 0 and C: 12 with a
subtotal of 12 individuals); Bo Cho I. (A: 10, B: 9 and C: 11 with a subtotal of 30 individuals);
Lampi I. (East)(A: 4, B: 0 and C: 5 with a subtotal of 9 individuals) and Taw Wet I. (North)(A:
3, B: 4 and C: 4 with a subtotal of 11 individuals) in the Tanintharyi Coastal Region (Table 2).
Local distribution - (1) The Tanintharyi Coastal Region - Zar Det Gyi I., Zar Det Ngye |. (West
and East), Pa Law Kar Kyan I. (St. Luke I.), Nyaung Wee |., Bo Cho I., Lampi I. (East), Taw Wet
I. (South and North); (2) The Rakhine Coastal Region - No data.

Halophila major (Zoll.) Miquel

Description - Plants moderate in size; slightly larger than H. ovalis, perennial; rhizomes
slender to robust, fleshy, transparent, internodes 25-40 mm long, 1-2 mm diameter; roots
up to 50 mm long,1.5 mm diameter. Scales 2, glabrous, margins entire, petiole scale
3-5x1-2 mm, rhizome scale 4-55 x 1.0-2.5 mm; leaves petiolate, fleshy, purple to light
green, 15-30 mm long, leaves bright to dark green, ovate, oblong to elliptic, 15-25 mm long,
9-11 mm wide, L:W ratio 1-3:1; apex acute or acuminate; base cuneate to attenuate,
symmetrical: margins entire; surface glabrous; distance between intra marginal veins and
lamina margin ratio 1:20.8-25.6; cross-veins distinct,18-20, distance between adjacent cross
veins 0.7-1.25 mm wide.

Reference - Kuo et al., 2006: 136, fig. 3; Nguyen et al., 2014: 6, figs. A-E.

Ecological notes - The field samplings of seagrasses revealed that this plant was commonly
distributed in four study sites such as Ohn Kyun, Ma Gyi, Pho Htaung Gyaing and Maung
Shwe Lay Gyaing in the Rakhine Coastal Region (Table 1, Fig. 22). A total of 28 plants of
Halophila major were observed in the monitoring transects at 4 study sites such as Ohn Kyun
I. (A: 5, B: 0 and C: 9 with a subtotal of 14 individuals); Ma Gyi (A: 1, B: 1 and C: 0 with a
subtotal of 2 individuals); Pho Htaung Gyaing (A: 3, B: 0 and C: 0 with a subtotal of 3
individuals) and Maung Shwe Lay Gyaing (A: 7, B: 11 and C:8 with a subtotal of 26
individuals) in the Rakhine Coastal Region (Table 2).

Local distribution - (1) The Tanintharyi Coastal Region - No data; (2) The Rakhine Coastal
Region - Ohn Kyun ., Ma Gyi, Pho Htaung Gyaing, Maung Shwe Lay Gyaing
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Appendix V.  Hawksbill marine turtle, accidentally caught by beach seine
net from Taw Wet I. (South). B-C, The stranded dugong at Ma
Gyi on 18-6-2015.

>
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Appendix VI Seagrass policy brief

%

FAUNA & FLORA

Seagrass policy brief: Myanmar
July 2015

Ecological importance of seagrass

Seagrass meadows provide crucial shelter and feeding grounds for many marine species including
dugongs and turtles and serve as important spawning and nursery grounds for a variety of marine
invertebrates and fish species which people rely on both commercially and for consumption.
Seagrasses are one of the key primary producers of oxygen which support an array of aquatic fauna
and act as important carbon sinks. They also play an important role in controlling erosion in coastal
areas through stabilizing sediments.

Species diversity

A total of 12 species of seagrasses have been recorded in Myanmar including
Syringodium isoetifolium, Cymodocea rotundata, C. serrulata, Cymodocea sp., Halodule uninervis, H.
pinifolia, Enhalus acoroides, Thalassia hemprichii, Halophila beccarii (IUCN Red list: Vulnerable),
H. decipiens, H. ovalis and H. major. The areas with the highest diversity of seagrasses within
Myanmar include Zar Det Ngye I. (East) and Pa Law Kar Kyan I. (St. Luke 1.) in the Myeik Archipelago
and Ma Gyi and Pho Htaung Gyaing along the Rakhine Coast. Although only one species is listed as
Vulnerable and most others are listed as under the IUCN Red list as Least Concern, many have
populations which are decreasing.

Threats to seagrass beds in Myanmar

e Runoff from cities and towns and hazardous wastes and oil dispersals released from industrial
zones located in the upper areas of natural seagrass beds are seen as serious threats to these
habitats.

e Bottom trawlers operating directly through seagrass beds targeting shrimps and other marine
species. Indirect threats from such activities include an increase in sedimentation which can
smoother these habitats.

e Sand mining in the Myeik Archipelago which can indirectly threaten seagrass beds with an
increase in turbidity in the waters resulting in reduced ability of seagrasses to photosynthesize.
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Recommended management actions

To ensure these critical habitats are protected and to guide decision makers in developing
conservation plans for seagrass management, the following management actions have been
recommended for implementation to assure that the seagrass beds will continue to deliver
important ecosystem services:

1.

10.

11.

Designation of key seagrass areas as Marine Protected Areas (MPAs) linked with wider
spatial planning exercises for the two main coastal areas with seagrass beds notably Rakhine
and Tanintharyi.

Encourage international support and form partnerships with regional bodies for the
conservation of seagrass ecosystems.

Share the results of local and regional research on seagrass ecosystem functions and values,
and establish national and regional ecological networks and corridors for the management
and conservation of seagrass ecosystems.

Provide financial and technical support to various Myanmar institutions such as government
departments and universities, including capacity development for community-based
biodiversity conservation efforts.

Improve public knowledge and recognition of the importance of seagrass habitats through
nationwide education and awareness programmes targeting policy and decision makers,
fishers and local communities and those involved in activities which impact seagrass beds.

Strengthen national, regional and international efforts to ensure invasive alien species are
controlled, which could cause great biodiversity loss in seagrass communities. This should
include the development of an effective work programme on invasive alien species.

Intensify water pollution prevention for industrial hazardous wastes from the special
economic zone and regularly examine the water quality standards for costal and marine
areas by establishing monitoring systems and effective legal frameworks for conservation of
seagrass meadows.

Ensure seagrass conservation is included in current and future coastal development projects
and in all regional/state development plans.

Undertake further detailed research on seagrass habitats including surveys of the ecosystem
services provided by seagrass beds with a special focus on their importance to fisheries;

Regularly monitor the status of seagrass ecosystems along the coast of Myanmar including
on ground surveys and satellite remote sensing analysis.

Identify the potential impacts on seagrasses from climate change which may cause these
habitats to degrade leading to food security issues for local communities.
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