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1. Abstract 

The training course on seagrass conservation and monitoring in Myanmar coastal zone was 

conducted at Pathein University, Myanmar from 27 to 29 April 2015 and at the Marine Science 

Research and Training Centre (MSRTC) (Ma Gyi), Ayeyarwady Region from 30 April to 3 May 2015. 

Trainers from Department of Marine Science, Mawlamyine University and Department of Biology, 

Prince of Songkla University contributed theory and practical training to the trainees from 

government departments, universities and NGOs relevant to marine conservation in Myanmar on 

seagrass conservation and monitoring methods. Fauna & Flora International (FFI) facilitated to 

conduct the training programme successfully in Myanmar between the Bay of Bengal Large Marine 

Ecosystem (BOBLME) Project, concerned government departments in Myanmar, Prince of Songkla 

University (PSU), Thailand and Pathein University for the training programme. 

2. Introduction 

Seagrasses are marine flowering plants that form an important coastal habitat worldwide. They 

often occur in vast meadows which provide nurseries, shelter and food for a variety of commercially, 

recreationally and ecologically important species. Twelve genera and 60 species have been reported 

worldwide (Short et al., 2007). There are 16 species from Southeast Asia (Fortes, 1990), 12 of which 

are reported in Thailand (Lewmanomont et al., 1996), and 7 species recently reported from the 

Myeik Archipelago, Myanmar (Novak et al., 2009). The trans-boundary habitat of the Andaman Sea 

could bring an interesting research question in terms of biodiversity and genetic connectivity, which 

would be additional useful information for conservation and management. 

Seagrasses are known to support many endangered species such as turtles and dugongs (Nakaoka 

and Aioi, 1999; Nakanishi et al., 2006; Adulyanukosol and Poovachiranon 2006). The ecological roles 

of seagrasses are very important. They filter estuarine and coastal waters of nutrients, contaminants 

and sediments and are closely linked to other communities such as coral reefs and mangroves 

(Nybakken, 2001). Moreover, they provide habitats for a wide variety of marine organisms (Nakaoka 

and Toyohara, 2000; Kwak and Klumpp, 2004). The relatively high rate of primary production in 

seagrasses drives detritus-based food chains which help to support many of these organisms (Adam 

and King, 1995). Recently, there have been scientific publications by Thai scientists, namely, 

Tuntiprapas et al. (2008), Prathep et al. (2008), Rattnachot et al. (2008), which mainly carried out 

monitoring and assessment of ecosystem services of seagrasses. In addition, it is worth noting that 

there has been little focus on the plants themselves especially in genetics, which are important for 

conservation and management. We have taken on seagrass monitoring using the seagrass net 

protocol also in the Andaman Sea in Trang and Satun provinces and recently published our results in 

the Gulf of Thailand (Prathep et al., 2010). 

Based on these information and importance of seagrass on conservation of marine organisms, the 

Bay of Bengal Large Marine Ecosystem (BOBLME) would like to support seagrass conservation and 

monitoring training to relevant government departments, universities and local NGOs for effective 

marine conservation to maintain sustainable fisheries in Myanmar. FFI has MoU with Ministry of 

Environmental Conservation and Forestry (MOECAF), Myanmar for “Collaborative program to 
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support the conservation of biodiversity in Myanmar”. In the scope of collaboration in MoU, capacity 

development of relevant stakeholders is included and in response to this fact, FFI accepted to 

facilitate this training in Myanmar. Therefore, Food and Agriculture Organization of the United 

Nations (FAO) and Fauna & Flora International, Myanmar office signed a Letter of Agreement for the 

provision of services relating to organizing and conducting a training course on seagrass 

conservation and monitoring in Myanmar. 

After that, responsible persons from FFI Myanmar programme negotiated with administration board 

members from Pathein University to negotiate how to conduct a nine days training programme on 

seagrass monitoring and management at the Pathein University, Myanmar and in the field at 

Rakhine State in collaboration with FFI, Pathein University and Prince of Songkla University. After 

completion of negotiation, Pathein University and FFI and Prince of Songkla University and FFI signed 

separate LoAs for successful implementation of this seagrass training in Myanmar. 

The objectives of this training according to LoA between FAO and FFI is “The services will contribute 

to more effective management of marine fisheries by FAO Members and their stakeholders and 

contribute to the improved state of fisheries resources, ecosystems and their sustainable use. The 

overall outcome of the training would be strengthened capacity among researchers and government 

officers to monitor and manage seagrass habitats, developed collaboration and improved 

coordination among researchers in Thailand and Myanmar. 

3. Training 

3.1. Logistics arrangement 

FFI-Myanmar programme submitted to the Ministry of Education through Pathein University for 

issuing acceptance of the training on 26 April to 3 May 2015. FFI-Cambridge facilitated to get funding 

in time for the training. FFI arranged to transfer funding to Pathein University and Prince of Songkla 

University for preparation of the training, arrange essential documents for trainers from PSU to 

travel in Myanmar in time, logistics arrangement for the training and ad hoc requirement of training 

in the training period. 

3.2. Training activities 

Pathein University, Pathein, AyeYarwaddy Region 

Opening ceremony (Figure 1) was conducted at Pathein University on 27 April 2015 (agenda of 

opening ceremony is shown in Appendix I). A total of 196 participants attended the opening 

ceremony including Pro-rector, Professors and staff from Pathein University and 20 trainees 

(trainees’ names are shown in Appendix II). 
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Theory training was given at Pathein University from 26 to 30 April 2015 by trainers from PSU and 

Marine Science Department (trainers’ names are shown in Appendix III) The daily agenda of the 

training is shown in Appendix IV. Figure 2 shows trainees studying in Marine Science laboratory on 

seagrass species. 

Training syllabus is shown in Appendix V. 

 

  

Figure 1 Opening ceremony at Pathein University 
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Ngapali, Thandwe, Rakhine State 

Practical training was done in Ma Gyi Beach (Shwe Thaung Yan), Ayeyarwady Region from 30 April to 

3 May 2015 (Figure 3 & 4). Trainees were trained on snorkelling, seagrass identification and 

monitoring at 3 sites in the field namely Ma Gyi, Wetthay Gyaing and Po Taung Gyaing (Locations are 

shown in Figure 5). Closing ceremony was done at MSRTC, Ma Gyi on 3 May 2015 (Figure 6). 

 
Figure 3 Participants collecting the seagrass specimens for further studies in the lab 

  

Figure 2 Participants identifying seagrass found from their collections 
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Figure 4 A close examination on the species of seagrass associated with seaweed, Padina spp 
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Figure 5 Practical training sites in Ma Gyi, Wetthay Gyaing and Po Taung Gyaing, Shwe Thaung Yan, Ayeyarwady Region, 
Myanmar 
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4. Result 

4.1. Logistic arrangement  

FFI could handle logistics arrangement successfully. FFI also organized to transfer seagrass net 
monitoring equipment to Marine Science Department, Pathein University donated from BOBLME 
through PSU (Annex 6). 

4.2. Training activities 

Training course on seagrass monitoring and management in Myanmar coastal zone was completed 

successfully. FFI, Pathein University and Prince of Songkla University worked collaboratively in the 

training period. The seagrass species found in the training sites are Enhalus acoroides, Halophila 

beccarii, H. decipiens, H. ovalis, Halodule pinifolia, H. uninervis, Cymodocea serrulata, Thalassia 

hemprichii and Syringodium isoetifolium (Figure 7). 

  

Figure 6 Closing ceremony at MSRTC 
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Left to right: H. uninervis, Cymodocea serrulata, Syringodium isoetifolium and a mixed stand of 

seagrass with beautiful fishes 

5. Training outcomes 

a. Successfully provide the capacity building program to the human resources related to 
conservation of marine environments and biodiversity. 

b. Relevant government departments, universities and local NGOs got fundamental knowledge on 
how to use HOBO software for studying seagrass ecology, seagrass identification, conservation 
and management in Myanmar. 

c. Contribute knowledge pertaining to the important roles of seagrasses in marine ecosystem. 

d. Promote the seagrass conservation program along the coastal areas of Myanmar in future. 

e. Enhance the management of conservation program for the sustainability of seagrasses. 

f. Record the distribution of species of seagrasses growing each training site. 

g. Understand how to use snorkelling method for studying of sub tidal seagrasses. 

h. Record the comparison in variations of seagrass morphology of different collection sites. 

 
 

Figure 7 The seagrass species found in the training sites 
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i. Marine Science Department, Pathein University got full equipment on seagrass net kit for 
future research on seagrass scientifically. 

j. Trainees got knowledge in collaborative working on conservation. 

k. BOBLME, FFI, PSU and Marine Science Department of Pathein University got good relationship 
for future activities in Myanmar. 

6. Recommendation and future plans  

a. Carry out more of the capacity building and training on the seagrass conservation and 

monitoring a few more times by focusing on the region where there are dense of seagrass bed 

such as Myeik Archipelago, Tanintharyi Region. It is important to provide the knowledge 

(especially those in blue carbon and climate change) and increase awareness of seagrass to the 

local, government and NGOs through a series of workshops. 

b. Setting up a seagrass monitoring networking in Myanmar through universities and NGOs, 

having a sharing and discussion networking of their finding and monitoring every 2 years. This 

would increase the capacity and knowledge of the seagrass in the country. Knowledge sharing 

between each region will help strengthen their awareness of marine biodiversity and coastal 

habitats. 

c. Develop research collaborations within the region, the study on genetics of seagrass, could 

provide the important information for further management and policy making such as MPA. 

This could also increase the awareness of genetic diversity of seagrass in the Bay of Bengal 

Large Marine Ecosystem (BOBLME). In a smaller scale, only the Myeik Archipelago, it would be 

interesting to investigate the genetic source and sink of the seagrass or other marine organisms 

in those islands, it provides the important information for further management and 

conservation. This area can be used and developed as a marine station and used as a model for 

further studies on marine related field of the country. 

d. Seagrass and other coastal habitats such as corals and mangrove should be well surveyed, 

assessed and mapped. This would provide important baseline information for further 

management, which is very important for the country. 

7. Report summary after the workshop training  

There were 20 participants in the seagrass conservation and monitoring training. The seagrass here 

is still very pristine and only few researches have been carried out in Myanmar and in the Bay of 

Bengal region. Thus, capacity development and seagrass monitoring network are very important for 

this very first few years. Our training module was developed for participants to understand the 

importance of seagrass ecosystem and how to monitor the seagrass species. The roles of seagrass on 

climate changes are also provided. The training module has developed for participants to be able 

have some hands on experiences both in the practical and field exercises. 
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The knowledge on seagrass biodiversity and ecology in Myanmar and also in the East Indian Ocean 

region is still very limited. These areas are an important link between the Bay of Bengal Large Marine 

Ecosystems as well as the Indian Ocean. Seagrass is well known for its ecosystem service values, they 

provide home, food and nursery grounds for various marine organisms as well as the important 

coastal water engineering in the shallow coastal zone. Seagrasses also tie closely with fishermen 

livelihood; an important ground for small fisheries including crab, sea cucumber, gastropods and 

others associated faunas. 

In the workshop, participants have actively participated, both in the lectures, practical and field 

exercises and excursions. They showed great interests in the seagrass and their roles in ecosystems 

as well as their associated faunas and floras. The participants came from various stakeholders, who 

directly work with seagrass and related. Some of them, this is the first time that they know 

seagrasses exist. Participants had actively asked questions and answer the questions when being 

asked. The participants also are interested in snorkelling diving, which our team together with the 

FFI staffs had trained the participants how to use the snorkelling gears after the workshop hours, 

thus they can work comfortably in coastal ecosystems during high tide. 

During the field survey, we have learnt that seagrass here is very pristine and most of our 

participants are very good and keen to learn and observe these precious primary producers in their 

coastal ecosystems. This could indeed help preserving their seagrasses. The governments and NGOs 

have an important role to protect the seagrass and coastal habitats because the development shall 

be coming fast in the next few years. The experiences sharing and lessons learnt from Thailand could 

be very much useful because they are sharing similar resources, the way of thinking and their 

backgrounds also could help the understanding and planning become easier. 

It is important to note that along this long coastal line and hundreds of islands of Myanmar, there is 

only one Marine National Park, the Lampi Island. Thus, the understanding of biodiversity and 

distribution of these marine organisms, seagrass, seaweeds, mangroves and corals, are urgently 

needed for further management and policy making decision. 
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Appendix I Agenda for the opening session 

 

Pathein University  
 

Agenda for the opening session Pathein University  
 
 

Training course title: Training course on seagrass conservation and monitoring in Myanmar 
Date:   27.04.2015 
Venue:   Pathein University 
Time:   9:00 to 10:30 am 
 
 

08:30-09:00  Registration  

09:00-10:00  Opening speech by Pro Rector of Pathein University  

 Opening remarks by National Coordinator, FFI  

 Photo session  

10:00-10:30  Coffee break  
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Appendix II List of trainees 

 

Sr. No. Name Occupation Remarks 

1. Mr Thant Zin Assistance lecturer, Marine Science 
Department, Pathein University 

 

2. Mr Aung Naing Win Demonstrator, Marine Science 
Department, Pathein University 

 

3. Ms Wint Yee Pyine Demonstrator, Marine Science 
Department, Pathein University 

 

4. Mr Zaw Myo Hein Demonstrator, Marine Science 
Department, Pathein University 

 

5. Mr Sitt Thu Aung Demonstrator, Marine Science 
Department, Pathein University 

 

6. Ms Nan Myint Myint Lay Lecturer, Botany Department, Pathein 
University 

 

7. Dr Sanda Htwe Assistance lecturer, Marine Science 
Department, Pathein University 

 

8. Ms Zin Mar Phyo Demonstrator, Marine Science 
Department, Mawlamyine University 

 

9. Ms Sein Moh Moh Khing Demonstrator, Marine Science 
Department, Mawlamyine University 

 

10. Ms Thin Zar Lwin Lwin Demonstrator, Marine Science 
Department, Myeik University 

 

11. Ms Moe Lwin Lwin Demonstrator, Marine Science 
Department, Myeik University 

 

12. Ms Khin Myat New Assistance township officer, Fishery 
Department, Pathein  

 

13. Mr Soe Thein Township officer, Fishery Department, 
Pathein  

 

14. Mr Thaung Htut Technician, MSAM  

15. Ms Phyu Phyu Kyaw Myanmar Fishery Federation, Chaung Tha, 
Ayeyarwady Division 

 

16. Ms Moe Moe War Research team of Htawei, Tanintharyi 
Division 

 

17. Ms L.K.C. Yun Ranger, NWCD, Forest Department  

18. Mr Zaw Min Ranger, NWCD, Forest Department  

19. Mr Myint Win Research and Oceanographical survey, 
Myanmar Navy. 

 

20. Mr Aung Myo Lwin  Marine biologist, FFI   
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Appendix III List of trainers 

 

Sr. No. Name Occupation Remarks 

1. Mr Soe Htun Professor (retired), Marine Science 

Department, Mawlamyine University 

 

2. Mr Zau Lunn National Coordinator, Fauna and Flora 

International, FFI Myanmar Office, Yangon 

 

3. Dr Anchana Prathep Professor, Prince of Songkla University 

(PSU), Thailand 

 

4. Mr Piyalap Tuntiprapas Prince of Songkla University (PSU), 

Thailand 

 

5. Ms Ratchanee Kaewsrikhaw Prince of Songkla University (PSU), 

Thailand 

 

6. Mr Ekkalak Rattanachot Prince of Songkla University (PSU), 

Thailand 
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Appendix IV Agenda for the training course 

 

 

 

Duration: 26.04.2015 to 3.05.2015 

Venue:  Pathein University (theory training) 

MSRTC, Ma Gyee, Shwe Thaung Yan (practical training) 

 

Day  Date  AM (9:00-12:00)  
Lunch 
(12:00-13:00)  

PM (13:00-16:00)  

1.  25.04.2015 
(Thursday)  

Resource persons and trainees arrive to Yangon  

2  26.04.2015 
(Friday)  

Travel to Pathein University  

3  27.04.2015 
(Saturday)  

Opening ceremony (9:00 to 
10:30)  

Introduce the seagrass 
biodiversity and its 
importance  

 Introduce Seagrass 
monitoring program  

4  28.04.2015 
(Sunday)  

Introduce equipment and 
procedure in the monitoring  

 Data collections and 
inputs  

5  29.04.2015 
(Monday)  

Hand on exercise   Move to the field for 
field survey  

6  30.04.2015 
(Tuesday)  

Traveling to Ma Gyee, a demonstration site  

 1.05.2015 
(Wednesday)  

Field set up and specimen 
collection  
(low tide) station 1  

 Work on the data  

7  2.05.2015 
(Thursday)  

Field set up and specimen 
collection  
(low tide) station 2  

 Work on the data  

8  3.05.2015 
(Friday)  

Wrap up the data and closing ceremony in the morning  
Traveling back to Yangon and Mawlamyine  

9  4.05.2015 
(Saturday)  

Resource persons leave to Prince of Songkla University, Thailand  

 

  

Pathein University 

 

Agenda for the training course on 

Seagrass conservation and monitoring in 
Myanmar Pathein University 
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Appendix V Training syllabus  

Seagrass assessment and monitoring - training syllabus  

I. Duration: 9 days comprising of : 

 3 days lectures, workshop and brain storm 

 4 days field exercise and seagrass monitoring site setup 

 2 days laboratory work 

 

II. Sub-module objectives: It is realized that a field exercise, and hand on experience will allow 

the participants to understand more about seagrass biology, ecology and how they are 

importance in the coastal ecosystem. This module combine lectures, field trip and laboratory 

together with some small group workshop, which will help participants understand about 

seagrass and their importance, increase their awareness, and be able to identify threats and 

how to manage and conserve seagrasses in this area. As a consequence, at the end of this 

sub-module participants will be able to; 

 Identify seagrass species found in Rakhine province and nearby island including Mergui 

Archipelago 

 Understand the importance of seagrass ecosystem and their services 

 Identify issues affecting seagrass habitat in Rakhine province and Mergui Archipelago 

 Assess seagrass status and area as well as identify important sites to set up the seagrass 

monitoring in Mergui Archipelago 

 Indentify need on seagrass research, education and develop communication and 

outreach for related stakeholders 

 

III. General notes for the instructor: This sub-module is conducted both in the field and lecture 

room. In the lecture room, participants should be engaged in the lectures and encouraged to 

share their experience on seagrass or other marine organisms. During, laboratory/hand on 

session, all participants should be encouraged to ask questions and some exercises should 

be provided to assess the understanding of participants at the end of the laboratory/hand 

on sessions. In the field trip, organizers or instructors have to be certain about the 

appointment time, date, places of meeting and well clarify the activities in the field. In 

addition, it is suggested that the instructor; 

 Confirm the appointment time, date, and places of meeting with all participants and 

local resource persons 

 Arrange local transportation including the boat to fit comfortably with the number of 

the participants as well as camping sites or housing 

 Get access to tide table of monitoring site or nearby as well as the accessible sites to 

collect seagrasses and demonstrate the seagrass assessment and monitoring 

 Provide sufficient secondary data/information about the field trip, carefully gone 

through the activities for the field trip including the personnel preparation 

 Make sure that all the participants read the provided field trip guide before fieldtrip 
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 Prepare enough foods and drinks for the 2 days field trip as well as some field material 

for collections, identification and seagrass assessment in the field such as plastic bags, 

trays, slates board, quadrats, GPS and field microscope 

 

IV. Module outline: 

1. What are seagrasses? 

1.1. What are seagrass? 

1.2. Where are seagrass and what are important to seagrass? 

1.3. How many seagrass species worldwide; and (SE Asian - emphasize on Burma and Thailand 

and Mergui Archipelago) 

1.4. Why seagrasses? 

2. How to identify the species? 

2.1. Key distinguishing features of seagrass 

2.2. Species complex (Halophila; John Kuo papers), variations (Halophila ovalis, Halodule tips): 

Introduce the idea of molecular tools 

2.3. What is known and how each species importance? 

 Emphasize on reproduction of each species 

 Roles of each species in the ecosystems, if any 

2.4. How many species of seagrass in Mergui Archipelago? (Field activities - seagrass bed at ) 

3. Seagrass ecosystem and services 

3.1. Habitat, nursery, food sources (in details-field exercise) 

3.2. Carbon sequestration 

3.3. Habitat connectivity, ecosystem flow (Introduce the idea of genetic connectivity) 

3.4. What happen here: Mergui Archipelago (workshop, brain storm) 

4. Threats to seagrass 

4.1. Human activities 

4.2. Poor knowledge and understanding on seagrasses 

4.3. Seagrass and climate changes 

4.4. What happen here: Mergui Archipelago (workshop, brain storm) 

5. Seagrass monitoring 

5.1. Small scale monitoring (Seagrass watch, Seagrass Net - field exercise and workshop training) 

5.2. GIS mapping 

5.3. Seagrass assessment 

5.4. Seagrass monitoring at Mergui Archipelago (workshop, brain storm) 

6. Communication and outreach 

6.1. Target stakeholders 

6.2. How to increase awareness to each stakeholders at Mergui Archipelago (workshop, brain 

storm) 
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V. Suggested delivery methods: 

 Lectures with slide presentation, emphasized in SE Asia, Burma & Thailand and Mergui 

Archipelago 

 Filed trip and hand on exercise both in the field and lecture room 

 Exercises, brain storm and group discussion 

 

VI. Resources: 

1. References 

 Adulyanukosol, K. and Poovachiranon, S. (2006). Dugong (Dugong dugon) and seagrass in 

Thailand: present status and future challenges. In: Arai, N. (Ed.), Proc. 3rd Int. Symp. 

SEASTAR and Asian Bio-logging Science. pp. 41-50. 

 Costanza R, dArge R, deGroot R, Farber S, Grasso M, Hannon B, Limburg K, Naeem S, ONeill 

RV, Paruelo J, Raskin RG, Sutton P, vandenBelt M, 1997. The value of the world’s ecosystem 

services and natural capital. Nature, volume 387, pages 253-260. 

 Di Carlo G., McKenzie L.J. 2011. Seagrass training manual for resource managers. 

Conservation International, USA. 

 Den Hartog, C. 1970. The sea-grasses of the world. North-Holland Publishing Company. 

Amsterdam: 275 pp. 

 Duarte CM, Dennison WC, Orth RJ, Carruthers TJB, 2008. The charisma of coastal 

ecosystems: Addressing the imbalance. Estuaries and Coasts, volume 31, issue 2, pages 

233-238. 

 Fortes, M.D. 1993. Seagrasses: Their role in marine ranching. In: Ohno, M. and Critchley, 

A.T. (Eds.), Seaweed cultivation and marine ranching. Kanagawa International Fisheries 

Training Center Japan. International Cooperation Agency (JICA): pp. 131-151. 

 Mam, K. 2002. Coral reef and seagrass in Cambodia. SWS Bulletin. 19 (1): 18-21. 

 McKenzie, L.J. 2003. Draft guidelines for the rapid assessment of seagrass habitats in the 

western Pacific (QFS, NFC, Cairns) 43pp. 

 Novak, A., Hines, E., Kwan, D., Parr, L., Tun, M.T., Win, H. and Short, F. 2009. Revised ranges 

of seagrass species in the Myeik Archipelago, Myanmar. Aqua. Bot. 91: 250-252. 

 Orth RJ, Carruthers TJB, Dennison WC, Duarte CM, Fourqurean JW, Heck KL, Hughes AR, 

Kendrick GA, Kenworthy WJ, Olyarnik S, Short FT, Waycott M, Williams SL, 2006. A global 

crisis for seagrass ecosystems. Bioscience, volume 56, issue 12, pages 987-996. 

 Poovachiranon, S., Adulyanukosol, K., Saelim, P., Jarearnwattanaphorn, A., 

Yamaroonwattana, C. and Woottivoravong, J. 2006. Seagrasses in Thai waters. Phuket 

Marine Biological Center, Department of Marine and Coastal Resource. Thailand (In Thai). 

 Short, Frederick T. and Robert G. Coles (eds.) 2001 Global Seagrass Research Methods. 

Elsevier Science B.V., Amsterdam 473 pp. 

 Soe-Htun, U., Kyawt Wai M., Nyunt, T., Pa pa Kyaw, S. and Mu Aye, M. 2009. Seagrass of 

Myanmar with special references to the phytogeographic distribution of the speccies of 

ASEAN Nations. Jour. Myan. Acad. Arts & Sc. 7(5): 1-17. 

 Unsworth, 2007. Aspects of the ecology of Indo-Pacific seagrass systems. PhD thesis, 

University of Essex, U.K. 
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 Unsworth and Cullen 2010. Recognising the Necessity for Seagrass Conservation. 

Conservation Letters, Volume 3, number 2, pages 63-73. 

 Waycott M, Collier C, McMahon K, Ralph P, McKenzie L, Udy J, Grech A 2007. Vulnerability 

of seagrasses in the GBR to climate change. In ‘Assessing Climate Change Vulnerability of 

the Great Barrier Reef’. (Eds J Johnson and P Marshall). (GBRMPA: Townsville). 

 Waycott M., McMahon K., Mellors J., Calladine A., and Kleine D. 2004. A guide to tropical 

seagrasses in the Indo-West Pacific. (James Cook University Townsville) 72pp. 

 www.seagrassnet.org 

 www.seagrasswatch.org 

2. Suggested readings 

 Prathep, A, Rattanachot, E. and Tuntiprapas, P. 2010. Seasonal variations in seagrass 

percentage cover and biomass at Koh Tha Rai, Nakhon Si Thammarat Province, Gulf of 

Thailand. Songklanakarin Journal of Science and Technology. 32(5):497-504. 

 Rattanachot, E. and Prathep, A. 2011 Temporal variation in growth and reproduction of 

Enhalus acoroides (L.f.) Royle in a monospecific meadow in Haad Chao Mai National Park, 

Trang Province, Thailand. Bot. Mar. 54:201-207. 

3. Audio-visual aids 

 Field trip handbook 

 Slides 

 Transparencies 

 Maps 

 Satellite maps 

4. Equipment 

 Slide projector 

 Overhead projector 

 Loud speakers 

 Cooler for specimen collection 

 Field equipment such as boots, masks 

5. Field material 

 Seagrass field guide 

 Seagrass coverage assessment sheet 

 Slate board, plastic bags, trays 

 Field microscope, hand lens 

 Quadrats, lines. GPS 

 Herbarium sheets, sliga gel, vial 

http://www.seagrassnet.org/
http://www.seagrasswatch.org/
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Appendix VI Handover list of equipment 
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Appendix VII Equipment handover certificate 

 

 



Report of the training on seagrass conservation & monitoring 

23 
 

 

Appendix VIII Completion certificate  
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Appendix IX Seagrass training 2015: photos 

  

  

  

 

 
Opening ceremony at Pathein University 
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Lecture and practical activities at Pathein University 
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Training and practical activities at MSRTC, Ma-Gyi coastal area 

Discussion and practical activities at MSRTC 
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Surveying and practical training at Po Taung Gyaing, Shwe Thaung Yan 
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 Closing ceremony at MSRTC 
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Appendix X Hand-out material  

 

Appendix X- 
Hand-out.pdf
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VII. Sub-module Handout  
     
 
 
 


Seagrasses are flowering marine plants (angiosperms) that grow fully submerged and 
rooted in marine environment.  


They produce flowers, fruits and seeds, the flowers are rather unique and use as a 
key character to indentify species as in higher plants, the pollination occur through tidal water 
flow, which male flowers given pollen. There are approximately 60 species of seagrass, with 
24 species found in the tropical Indo-Pacific region. They do have roots/rhizome system 
forming beds of mono or mix species (seagrass measdow/ seagrass bed), thus providing an 
important habitat for other marine organism and have a direct effect on physical processes in 
the marine environment such as trapping the sediment or slowing down water current. 


 
Seagrasses have similar organs and tissues to other flowering plants with distinctive 


above and below sediment parts. Below the sediment, parts include roots for anchoring and 
rhizomes or stems for mechanical support. Above the sediment, in the water column, parts 
include shoots and leaves. The leaves usually have a basal sheath to protect developing leaves 
and an extended leaf blade to produce food using photosynthesis. 


 
Seagrasses range in size and shape from the strap-like Enhalus acroides that can 


grow to more than 2-3 m long; to the small (2-3 cm) and rounded Halophila decipiens or as 
small as Halophila minor (1-2 cm) 


 
 


 
 
 


 
 
 
Seagrass      Seaweed 


 
- Complex rhizome and root structure  - Simple root/rhizome like structure 


-Photosynthesis occur on the leaf cells,   - Photosynthesis occur in most cell,  


with a complex leaf tissue and organ     no tissue or organ developed  


-Reproduce via underwater pollination,  - Reproduces by way of spores 


has flowers, fruits and sees 


 
 
 
 
 


1.1. What are seagrasses? 


What are the difference between seagrass and seaweed? 
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Morphology parts of seagrass 
 
 


 
Caulerpa sp., a green alga, morphology is less complex than seagrass 


Morphology of seagrass: parts of seagrass 
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Seagrasses grow widely in coastal zones throughout the world, from temperate 


regions such as the United Kingdom to tropical regions such as the Indo-Pacific. 
 


 
 
         Orth et al., 2006 


 
 


    Short et al., 2007 JEMBE cited from 2005, UNEP-WCM 


1.2 Where are seagrass and what are important to seagrass 


We are in the richest 
seagrass area in the world, 
Hotspot of seagrass 
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Seagrasses grow in the part of marine environment that is most heavily affected by 


humans including river estuaries (where fresh water from rivers meets the salt water of the 
sea), shallow coastal areas and coral reefs. Some seagrasses live in offshore waters up to 60 
metres deep but most are found inshore at depths of no more than 25 metres. In tropical 
regions seagrasses are often connected to mangrove and coral reef habitats and play an 
important role in keeping all three systems and their associated plants and animals healthy 
and functional. 


 


 
• Seagrass do need light to for photosynthesis, but high light intensity could damage 


photosynthesis system. 
    • Sediments provide nutrients for growth and substrate for anchorage, but could 


reduce light availability for seagrass photosynthesis.  
• Nutrients, such as nitrogen and phosphorous, are necessary for seagrass growth. 
• Salinity helps determine the species of seagrass within a community and affects 


growth, reproduction and survival 
• Some Physical Disturbance is needed to maintain community structure and open up 


new space for colonization, but strong physical disturbance (from storms or boat anchors 
for example) can uproot or destroy seagrass plants 
 


 
 
 
 
 


 


What are important for seagrass ? 


1.3 How many seagrass species worldwide; and SE Asian and Burma & 
Thailand and Mergui Archipelago 
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Sources: Den Hartog (1970), Fortes (1993), Mam (2002) and Adulyanukosol et al. (2006).  
Symbols: +, Presence; -, Absence.; Cited from Soe-Htun et al., (2009) 
 
 
 
 


Sr. 
No. 


Seagrass 
( Genus / 
Species) 


 


 
ASEAN Nations  


 


M
ya


nm
ar


 


Th
ai


la
nd


 


M
al


ay
si


a 


Si
ng


ap
or


e 


B
ru


ne
i 


In
do


ne
si


a 


C
am


bo
di


a 


V
ie


tn
am


 


Ph
ili


pp
in


es
 


1. Syringodium  isoetifolium    +   +   +   +    -   +    +    +    + 


2. Cymodocea rotundata   +   +   +   +    -   +    -    -   + 


3. C. serrulata + + +   + - + + - + 


4. Halodule  uninervis + + - + - + + + + 


5. H. pinifolia + + - + - + + + + 


6. Enhalus acoroides + + + + + + + + + 


7. Thalassia hemprichii + + + + + + + + + 


8. Halophila beccarii + + - + + - - + + 


9. H. decipiens + + + - + + + - + 


10. H. ovalis + + + + + + + + + 


11. H. minor - + + + - + - - + 


12. H. minor vari nov. - - - - - - - - + 


13. H. spinulosa - - + + - + - - + 


14. H. sp - - - - - - - - + 


15. Thalassodendron ciliatum    -    -    -    -    -   +    -    - + 


16. Ruppia maritima - + - - - - - - + 


 Total 10 12 9 11 5 12 8 7 16 
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Bay  of  Bengal 


N 


20˚ 


16˚ 


18˚ 


14˚ 


12˚ 


10˚ 
94˚ 92˚ 96˚ 98˚ 


26 


25 


23 


21 
22 


20 
19 


2
4 


Abbreviations:   
Si,   Syringodium 
isoetifolium 
Cr,  Cymodocea rotundata 
Cs,  Cymodocea serrulata 
Hu,  Halodule uninervis 
Hp,  Halodule pinifolia 
Ea,   Enhalus acoroides 
Th,  Thalassia hemprichii 
Hb,  Halophila beccarii 
Hd,  Halophila decipiens 
Ho,  Halophila ovalis 


1……………….Hb 
2……………….Ho 
3……………Cs;H
u 
4…….Si;Cs;Hp;H
d 
5………...Si ;Cs;H
p 
6……………Ea;H
o 
7...Si;Cs; 
Hu;Hp;Ho 
8…..Cs; Hu;Hp; 
Ho 
9…..Cs; Hu;Hp; 
Ho 
10……………...Hu 
11……Si;Cs;Hp;H
o 
12……………...Hp 
13……………...Hp 
14……….Cs;Ea;H
o 
15………Cs;Hu;T
h 
16………….Cs; 
Th 
17……….….Si ;H
u 
18……………….Si 


19………………........H
b 
 
 
 
20……. 
…………......Hd 
21………….…….…..Ho 
22……….…Si;Cr;Hu;H
o 
23……........………....H
b 
24………..……..……Hd 
 
 
 
 
 
 
 
25..Si; Cr; Hu; 
Hp;Th;Ho 


26………………..Ea; 
Th 
27…...Cr; Hu; Hp; 


Ea;Ho 


Andaman Sea 
 


MYANMAR 


TH
A


ILA
N


D
 


100 km 


Map showing the collection sites of the seagrasses found in Myanmar. 1. Sittwe, 2. Kyauk Phyu, 3. 
Mazin, 4. Ngapali, 5. Shwewar Gyaing, 6. Kywethauk Gyaing, 7. Maungshwelay Gyaing, 8. Leik Tet 
Gyaing, 9. Kyauk Phone Gyi, 10. Hmawchay Gyaing, 11. Maw Shwe Gyaing,  12. Shwe Ya Gyaing, 13. 
Hlyaw Gaung Taung, 14.  Phoethaung Gyaing, 15. Wethay 20. Maungmagan, 21. South Moscos I., 22. 
Nyawbyin, 23. Myin Khwa Aw, 24. Mali, 25. High I., 26. Lampi I., 27. St. Luke I. 
 


Seagrass in Burma 
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The three coastal regions of Myanmar (Rakhine, Delta Zone, and Tanintharyi), including previous collection 
sites along the Tanintharyi (Soe-Htun et al., 2001).  
 
Inset: Seagrass survey locations in the Myeik Archipelago during January 2007. Solid circles denote areas 
where seagrasses were found while open circles denote areas where no 
seagrasses were found. (Novak et al., 2009) 
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Seagrass commonly distribute along the coast of Thailand, the most dominant would 


be on the Southern Andaman coastline, lined along the shoreline, distributed further south 
from the Mergui Archipelago. Similar species were found from both coasts, expected 
Halophila minor, which only reported from Thai water. Thus, it is interesting to understand, 
why H. minor is not found there in Burma? 


 
It would also be interesting to understand the population connectivity and genetic 


connectivity of seagrasses in these area. These data would allow us to understand more about 
seagrassess in this area for a better conservation and management. 


 
 1.4 Why seagrasses? 


Seagrass in Thailand 
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Seagrass beds are important because: 


 
• They provide good for macrograzers such as sea turtiles and micrograzer such as sea 


urchins. 
 


 • They provide refuges and nurseries for larvae and junveniles of many fish species 
such as groupers, snappers, barracudas and yello grunts. 
 • They reduce coastal erosion, filter water and trap sediment. 


• They produce oxygen and take up carbon dioxide. 
 


 
 
 
 


 
• Juvenile fish and prawns mature in seagrass beds. 
• Lobsters, crabs, and seahorses also live in seagrass, as do important molluscs such as 


clams and conch. 
•Marine herbivors such as dugongs, rely on seagrass as their primary food souces, a 


healthy dogong can eat up to 40 Kg wet weight of seagrass pre day. 
• Seagrass are also an important part of green turtle diets, turtles eat around 2 Kg wet 


weight of seagrass each day. 
• Coastal waterfowl, such as sucks, geese and swans eat seagrass too. 
 


 
 
 


 
• Seagrass leaves trap sediment particles, improving water clarity. 
• Seagrass roots also stabilize sediments, keeping the water clear. 
• Seagrass root structure keeps coastal erosion under control. 
 


 
 
 


  
• Seagrass takes up carbon dioxide during the process of photosynthesis and converts 


it to food for the plant. 
• As a result of this process, seagrass release oxygen that other mainre creatures use. 
• Oxygen is the majot gas that seagrasses pump into sediments, keeping them aerated. 
 
 
 
 
 
 
 


Seagrass as food and shelter 
 


Seagrass on sediment and water clarity 


Seagrass on onxygen and carbon dioxide 
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Seagrass Bioregional model (Fred et al., 2007) 
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Seagrass could be easily identified using the following key features, which make it 


easier to study and identify in the field. 
 
• Leaf: shape, tip morphology, vein pattern, smooth or serrated edge, sheath type, 


attachment type (rhizome or stem) 
 


 
• Root: size and thickness, presence of root hairs 


2.  How to indentify the species are seagrasses? 


2. 1 Key distinguishing features of seagrass 
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• Stem: closed or open leaf scars  
• Rhizome: morphology 
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There is a great variation in morphology of H. ovalis, a cryptic species or just 
morphological plasticity to be able to adapt itself under various environmental conditions. 


 


 
Molecular tools and a better diagnosis characters would allow us to better understand 


this common and dominant species. 


2. 2 Species complex 


Halophila complex/ variations 
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2. 3 What is known and how each species importance? 
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• Collect the samples with a complete plant part: leaf, stem, rhizome and root to do 


further examine in the lab. 
• Examine the plants using the distinguish features as shown in session 2.1. or follow 


the guide below. 
• Hand lens or field compound microscope could be applied to help examine the 


features. 
• Draw the important features of each specimen and label the important part then 
• Indentify the species as well as describe the morphology of the plants found such as 


plant height, leaf size, number of leaves, grazing marks, epiphytes, locations found…etc. 
 
• Closely observe the organisms found and the seagrass bed at the area to access the 


ecosystem service of the seagrass bed at Mergui Archipelago provided in worksheet 3.1 
 
 


……………………..……………………..……………………..……………………..………
……………..……………………..……………………..……………………..……………………..…
…………………..……………………..……………………..……………………..…………………
…..……………………..……………………..……………………..……………………..……………
………..……………………..……………………..……………………..……………………..………
……………..……………………..……………………..……………………..……………………..…
…………………..……………………..……………………..……………………..…………………
…..……………………..……………………..……………………..……………………..……………
………..……………………..……………………..……………………..……………………..………
……………..……………………..……………………..……………………..……………………..…
…………………..……………………..……………………..……………………..…………………
…..……………………..……………………..……………………..……………………..……………
………..……………………..……………………..……………………..……………………..………
……………..……………………..……………………..……………………..……………………..…
…………………..……………………..……………………..……………………..…………………
…..……………………..……………………..……………………..……………………..……………
………..……………………..……………………..……………………..……………………..………
……………..……………………..……………………..……………………..…………………….…
…………………..……………………..……………………..……………………..…………………
……………………..……………………..……………………..……………………..………………
……..……………………..……………………..……………………..……………………..…………
…………..……………………..……………………..……………………..……………………..……
………………..……………………..……………………..……………………..……………………..
……………………..……………………..……………………..……………………..………………
……..……………………..……………………..……………………..……………………..…………
…………..……………………..……………………..……………………..……………………..……
………………..……………………..……………………..……………………..……………………..
……………………..……………………..……………………..……………………..…………… 


2. 4 How many species of seagrass in Mergui Archipelago? 


How 
many 
specie
s do 
we 
have 
already 
known
? 
 


Field activities 
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Guide to identification of some common tropical seagrass species  
(Waycott et al., 2004) 
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As shown in 1.4 why seagrass, the ecological importance of seagrass to the coastal 


marine ecosystem are widely known as habitat, nursery ground and food sources both for 
marine life and human. The ecosystem service is also very high compared to other coastal 
ecosystem (Costanza et al., 1997; Daurte 2008). 


 


 
 


What services do seagrass and other marine habitats provide?  
 


3. Seagrass ecosystem and services  


3.1 Habitat, nursery, food sources 
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Ecosystem services are made up of provisioning, regulating, cultural and supporting 
services (Millennium Ecosystem Assessment, 2005).  They can be divided as the following: 
 
  


Provisioning services Regulating services Cultural services Supporting services 
Product obtained from 
the ecosystem such as 
Fisheries nursery and 
feeding ground 


Benefits obtained from 
regulation of ecosystem 
processes such as coastal 
protection (buffer against 
erosion and sediment 
stabilization) 


Nonmaterial benefits 
obtained from ecosystem 
such as aesthetic, 
spiritual and recreational 
values 


Services necessary for 
the production of all 
other ecosystem services 


 
          
          
          


         
 Indentify the roles of each ecosystem services, which seagrass bed at Mergui 
Archipelago have provided. Also, rank the most 3 important roles within each services they 
do provide. 
 


 Seagrass Beds Coral Reefs Mangrove Forests 


Fisheries X X X 


Coastal defense X X X 


Building materials  X X 


Tourisms X X X 


Carbon sequestration X  X 


Ecosystem service 


Worksheet 
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Seagrass are known for its ability to remove carbon through photosynthesis and has 
been used to propose to be a source of carbon sink, help reducing CO2 in the atmosphere. 
Recently, marine ecosystems are proposed to be a good sink for carbon due to the large 
surface ocean component and they seems to be able to storage carbon longer than the 
terrestrial system, “Blue Carbon”.  
 
 


 
Ecosystem services 


 


 
Items 


Provisioning …………………………………………… 
…………………………………………… 
…………………………………………… 
 
 


Regulating …………………………………………… 
…………………………………………… 
…………………………………………… 
 
 


Cultural …………………………………………… 
…………………………………………… 
…………………………………………… 
 
 


Supporting …………………………………………… 
…………………………………………… 
…………………………………………… 
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 Furthermore, organic carbon burial could also help storage the carbon greatly, 
reducing the CO2 in the atmosphere, however, very little is yet know about carbon cycle in 
the seagrass bed; and how much the seagrass bed in the region could help absorb and store 
the carbon 
 
 


3.2 Carbon sequestration 
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• Understand the carbon cycle in the seagrass bed through photosynthesis process. 


 • Understand carbon storage in seagrass plant parts. 
 • Understand carbon storage in sediment within the bed. 
 • Know seagrass status and distribution. 
 • Could estimate carbon storage in the seagrass bed. 


   
 
  


Carbon sink in the seagrass bed 


Seagrass could help reducing carbon in the system, a great carbon storage in the system. 
Let’s conserve seagrass some more!!! 
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There are closely tied among 3 important coastal ecosystems: mangrove, seagrass and 


coral as shown in Unsworth (2007) below. 
 
 


 
 
 


  
 
 


The diagram (above) shows some of the interactions between seagrass meadows and coral 
reefs, and the support that seagrass meadows provide directly and indirectly to food 
production. 


 
 
 
 


 Mangrove acts as coastal bio-filters. If this function is lost, there will be detrimental 
consequences for seagrass including: 


 • Reduced water quality 
• Increased nutrient load 
• Increased pollution loading 
• Increased freshwater input 


Some of marine creatures depend on different habitats for different things: 
 


3.3 Habitat connectivity 


Seagrasses and coral reefs 


Seagrasses and mangrove forests 
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When designing marine protected areas (MPAs) it is essential that you protect all habitats 
as they are connected and depend on each other 


 
 
 


 
 


Connectivity between seagrass and coral habitats Unsworth and Cullen (2010) 
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•  Break into group and identify flow across and between these 3 coastal ecosystems, 
also list some marine creature, which use all 3 habitats during their life span. 
 
 • List the problem of each ecosystem, if any? 


 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
 
 
 


3.4 What happen here:- Mergui Archipelago 


Worksheet 







Seagrass Assessment and Monitoring                                          


 
 
 


31 


Seaweed and Seagrass Research Unit 


 
 
 
 


 
Direct anthropogenic impacts on seagrass include: 


• discharge of agricultural, industrial and domestic waste and the associated reduction of 
water quality, increased sedimentation and nutrient loading from aquaculture 


• dredging and other mechanical damage 
• overexploitation of seagrass fauna 
• development of infrastructure like marinas, ports, breakwaters, etc.  


 
The environmental effects of excess nutrients or sediments are the most common and 


significant causes of seagrass decline. Elevated nutrients can lead to algal blooms and 
epiphyte growth. Epiphytes are plants that grow on the surface of other plants and if there are 
too many of them, they can smother leaves and prevent light reaching the seagrass. 
The direct influence of other organisms (e.g. urchin overgrazing, and disease) has also led to 
large-scale losses as well as the direct mechanical damage from trampling and anchors. 


 
 


 
Threats to seagrasses, root causes and effects (Di Carlo G., McKenzie L.J. 2011) 


Threats to seagrasses and associated management actions (Di Carlo G., McKenzie L.J. 2011) 
 


4. Threats to seagrass 


4. 1 Human activities 
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Threats and their impacts on seagrass Action Recommendations 
1) Coastal development 
- physically uproots and destroys seagrass 
- construction and infrastructure along the coast - 
remove seagrasses, and increase runoff, sedimentation, 
and pollution affecting seagrasses and fisheries 
- Increases erosion 
- oil from boats is toxic to seagrass and can hinder 
growth 


Enforce existing and implement new requirements 
and zoning codes for sustainable coastal 
development 


2) Land reclamation 
- removes mangroves and other coastal vegetation 
which filter sediment 
- too much sediment hinders seagrass growth by 
blocking the light needed for photosynthesis 


Protect and restore damaged coastal waters and 
shorelines 


3) Destructive fishing practices (e.g. use of push-nets, 
algae collection, anchor damage) 
- causes physical damage to seagrasses 
- disturb communities of marine creatures that live in 
seagrass beds 
- if seagrass beds are lost or fragmented fish and other 
invertebrates disappear 


Establish marine protected areas that limit or ban 
fishing to rebuild healthy marine ecosystems 
Implement regulations that restrict destructive 
fishing methods (e.g. beach seines and bomb 
fishing) 


4) Fish farming 
- practices contribute organic waste and chemicals that 
directly harm seagrass 
- escaped fish and their diseases threaten marine life in 
seagrass beds 


Promote sustainable aquaculture practices that 
minimise impacts (e.g. low density fish pens)  
Establish fish farms away from seagrass beds and 
coral reefs  


5) Excess nutrient 
- from sewage, aquaculture and farming cause algal 
blooms that restrict sunlight and use up oxygen 


Educate fishermen and farmers about practices to 
minimise impacts on seagrass beds 


6) Land run-off 
- from deforestation, mining and agriculture 
- increases the amount of pollutants in the water (e.g. 
pesticides and mine tailings) that are toxic to 
seagrasses 
- increases sediments  


Restore mangrove forests to prevent siltation and 
excessive run-off. This will improve water quality 
to support seagrass growth 


7) Solid waste disposal 
- covers the plants and animals dependent on 
seagrasses, smothering and killing them 


Encourage waste management solutions to address 
improper disposal. Promote reusing, reducing and 
recycling! 


8) Lack of awareness of the importance of seagrass 
- by local communities, managers and government 
officials 
- makes it harder to pass new laws and enforce existing 
ones 


Conduct outreach programmes for communities, 
governments and tourists to help them get involved 


9) Lack of tools and information 
- managers and policy makers need tools and 
information to implement and enforce conservation 
measures 


Hold training sessions for coastal managers to 
improve monitoring skills and  
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Having a poor knowledge on biology and ecology of seagrass seems to be a threaten 
causes for seagrass habitats in many places, for example, 
 


In Thailand, there are a few restoration projects, which causes such a damange to the 
seagrass bed because the local and scientists have no enough knowledge on some principal 
components for seagrass restoration: 
 - Species selection 
 - Site selection 
 


By transplanting a large species of Enhalus acoriodes to the new site, it has clearly 
damaged the donor sites since removing a greater number of plants caused greatly damage to 
the habitat. Furthermore, the survival rate of the recipient site is as low as 10% survival rate. 
This is an example of poor knowledge and understanding on seagrass could be an important 
to seagrass habitat and ecosystem. 
 
 
 


  
 
Some seagrass restoration projects, announcing in newspapers 


 
 


4. 2 Poor Knowledge and understanding on seagrasses 
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Transplant projects, less than 10% survival rate 
 
 


What hapapen here…how much do we know about seagrass restoration, do you have 
similar problems here in Mergui Archipelago? 


 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
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Climate change is a long-term change (i.e. over more than 30 years) in the statistical 


distribution of weather patterns over time and across the globe. Climate change also includes 
the more generally known “global warming” or “anthropogenic global warming”, which is 
the increase in the average temperature of Earth’s near-surface air and oceans since the mid-
20th century and its projected continuation.  
Most of the observed temperature increase since the middle of the 20th century has been 
caused by increasing concentrations of greenhouse gases, which result from human activities 
such as the burning of fossil fuels and deforestation. 
 


Threats to seagrasses also include those related to global climate change  
• Increases in sea surface temperatures 
• sea level rise 
• frequency and intensity of storms 
 
 


 
 


How does global warming affect our oceans? 
 
 
 
 
 


4. 3 Seagrass and Climate changes 
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Direct impacts of climate change (Di Carlo G., McKenzie L.J. 2011) 
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Potential indirect impacts of climate change 
Community/cascade effects 


• Shifts in fish communities caused by higher ocean temperature could result in  
- New invasive/alien species  
- Species aggregation 
• Ocean acidification will affect corals and other shell-building organisms (i.e. bivalves 


and crustaceans)  
- Species removal 
 


Physical effects 
• Rising sea level will affect mangroves/salt marshes  
- changes in sediment dynamics  
- as a result of these conditions seagrasses may experience additional cascade effects, 


which can cause phase shifts (i.e. seagrass to macroalgae) and loss of habitat 
connectivity 


 
Ocean acidification 


As a result of ocean acidification, seagrass may have increased growth rates and 
biomass, however, this may not counteract the negative consequences of other 
impacts associated with climate change 
 


 
To reduce the impacts of climate change on seagrasses we need to reduce threats, 


maintain resilience, for example by establishing protected areas  
((Di Carlo G., McKenzie L.J. 2011, from Waycott et al. 2007) 
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What are the biggest threats to seagrass in Mergui Archipelago??? List the top 5 


threats to the seagrass ecosystem and how can we help to protect the seagrass  
 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
………………………………………………………………………………………………… 


 
 
 
 
 


4. 4 What happen here: Mergui Archipelago ??? 
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 There are 2 monitoring programmes, which are now running around the world. 
SeagrassNet (www.seagrassnet.org) is much more of the scientific monitoring programme 
and Seagrass Watch (www.seagrasswatch.org) is more for a volunteer programme, however 
both programmes can be modified and adopted to suitable for the seagrass area in your home 
country. 
 Here we adopted and modified both protocol to set up and monitor our seagrass bed in 
the Mergui Archipelago area. The standard protocol and set up here will allow us to assess 
the changes of seagrass in the area, and allow us to be able to compare our seagrass bed 
between Burma and Thailand. 
 


Why monitor seagrasses?  
Monitoring is the repeated observation of a system, usually to detect change. 


Monitoring is a valuable tool for improving management practices by allowing resource 
managers to know if resource condition is stable, changing, improving or declining. It allows 
the detection of changes and subsequent design of appropriate management strategies. Early 
detection of change allows coastal management agencies to adjust their management 
practices and/or take remedial action sooner for a greater chance of successful results. 
Seagrasses are also considered good marine sentinels and biological indicators. This is 
because they respond to both natural and anthropogenic alterations and are able to register 
changes in environmental variables. Monitoring of seagrass ecosystems can also be used as a 
way of engaging local communities in marine conservation. 
Monitoring programs should be designed: 


• to quantify causes of change; 
• to examine and assess acceptable ranges of change for a particular site; 
• to measure level of impact; 
• to guide conservation or management actions; 
• reflect the training of the available staff and/or volunteers 


 


What parameters can we measure? 
Deciding what to measure in a seagrass meadow depends on why the group or management 
authority wants to monitor. In practice most monitoring programmes follow the 
SeagrassWatch/ SeagrassNet protocol as this is designed to observe a range of different types 
of impact or change in a seagrass meadow. Parameters can be measured without the need for 
expensive equipment, extensive training or laboratory analysis can be easily carried out by 
trained volunteers or students: 
 


5. Seagrass monitoring 


5.1 Seagrass monitoring (SeagrassWatch  and SeagrassNet) 
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Habitat quality parameters 
• Seagrass meadow area (size of meadow in hectares) 
• Seagrass percentage cover 
• Seagrass species composition 
• Canopy height  
• Macro-algae percentage cover 
• Epiphyte percentage cover on seagrass shoots 
• Sediment type (sediment size) 
• Dugong/turtle activity 
• Invertebrate abundance and activity 
Resilience parameters (i.e. measuring how well the seagrass might recover if it is damaged) 
• Seed bank and reproductive structure (seed bank size reflects a simple measure of the 
capacity of a seagrass meadow to recover following large scale impacts) 
• Fruits and Flowers (this requires laboratory work and additional detailed training) 
Bioindicators (i.e. using seagrass to measure the condition of the marine environment)  
• Macro algal abundance and epiphyte cover (increases in the abundance of epiphytes and 
sometimes macro algae are stimulated by nutrient loading) 
• Chemical analysis of seagrass leaf tissue for nutrient ratios (N:P, C:N, C:P) (this again 
requires laboratory work and further detailed training) 
--C:P values <500 may indicate nutrient rich habitats 
--N:P levels of 25-30 indicate seagrass to be nutrient replete (saturated), <25 indicates N-
limitation and >30 indicates P-limitation 
Environmental change parameters (i.e. measuring how physical conditions might change) 
• Water temperature 
• Changes in sediment type and size 
• Light availability (this requires additional equipment and further detailed training) 
• Sedimentation (this again requires laboratory work and further detailed training) 
 
 
What equipment is needed to monitor seagrasses? 
• Crate for samples 
• Trays for sorting samples 
• Clip boards 
• Mask and Snorkel (for when seagrass submerged) 
• Underwater paper /waterproof slate 
• Notebooks/pens 
• Camera 
• Mesh bags 
• GPS and batteries 
• Identification kits/guides 
• Seagrass Watch protocol 
• Quadrats/ Transect line 
 
Long term monitoring design 
• Nested design 
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• Intertidal and shallow sub-tidal sites can be included 
• Sites placed in representative seagrass meadows 
• Sites are replicated & permanently marked (intertidal and SCUBA) 
• Standardised site layout (e.g. 50m x 50m homogenous area) 
• Flexibility depending on habitat or species 
• Non-destructive sampling 
• Standardised quadrat measures 
• Quarterly sampling (depends on local resources, conditions and needs) 
 


 
Experimental design, quadrat lay out of SeagrassWatch Protocol 


 
Outline of the SeagrassWatch Method 
 
• A standard intertidal site will measure 50m x 50m 
• Within that site three 50m transects will be permanently marked 
• Along each transect 11 quadrats will be included. A quadrat is the standard unit, usually 
square, which is used for estimating seagrass 
• A total of 33 quadrats will be sampled in a standard intertidal site 
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Experimental design, quadrat lay out of SeagrassNet Protocol 







Seagrass Assessment and Monitoring                                          


 
 
 


43 


Seaweed and Seagrass Research Unit 


 
 


Measuring seagrass patch using SeagrassNet Protocol 
 


 
 
 
 


 
 Since the seagrassbed could cover a large area as large as a hundred kilometer or 
more, thus data capture method is very important. A very good guideline for the rapid 
assessment of seagrass habitats can be found in McKenZie (2003). Here, we captured some 
of the guideline to learn about the mapping and assessment.  


The following is data capture methods, which would allow to map the distribution of 
seagrass meadows vary according to the information required and the spatial extent: 
 


5.2 GIS Mapping 
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1. Fine/Micro-scale (Scale 1:100 1cm = 1m) 
Intertidal aerial photos, in situ observer 
Shallow subtidal (<10m) in situ diver, benthic grab 
Deepwater (>10m) SCUBA, real time towed video camera 


2. Meso-scale (Scale 1:10,000 1cm = 100m) 
Intertidal aerial photos, in situ observer, digital 
multispectral video 
Shallow subtidal (<10m) in situ diver, benthic grab 
Deepwater (>10m) SCUBA, real time towed video camera 


3. Macro-scale (Scale 1:250,000 1cm = 250 m) 
Intertidal aerial photos, satellite 
Shallow subtidal (<10m) satellite & real time towed video camera 
Deepwater (>10m) real time towed video camera 


4. Broad-scale (Scale 1:1,000,000 1cm = 10 km) 
Intertidal satellite, aerial photography 
Shallow subtidal (<10m) satellite, aerial photography & real time towed 
video camera 
Deepwater (>10m) real time towed video camera 


 
 “The combination of aerial photography, in situ observation (ground truthing, 
diver/video observations) and GIS to determine the location and extent and coverage of 
seagrass meadow” 
 


 
 
 
 


 
Ground thruting will allow us to get a very good understanding of seagrass coverage 


and species found at the size. It would also allow us to closely observe the seagrass 
ecosystems, associated flora, fauna as well as the sediments, substrates, fruits and flowerings 
or even dugong or sea turtle grazing.  


Here are some of guideline and data sheet, which can be used to assess the seagrass 
status and the sediment grain size using the SeagrassNet or Seagrass Watch protocol. 
 


5.3 Seagrass assessment 
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 Example of mapping seagrass distribution (McKenzie, 2003) 
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Seagrass percentage coverage, which can be easily assessed 
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Algae percentage coverage (SeagrassWatch) 
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Sediment type and sizes, which can be easily assessed in the field (SeagrassWatch)  
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 SeagrassNet field data sheet 
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SeagrassWatch field datasheet 


 







Seagrass Assessment and Monitoring                                          


 
 
 


52 


Seaweed and Seagrass Research Unit 


 
 


SeagrassNet Biomass datasheet 
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Using the knowledge above and select a monitoring site in your nearby area (modified 


to suit the area of the selected site, then get to the field to access the seagrass status and set up 
a monitoring site using the protocol as above)- What protocol are we going to follow and 
why?/ or what we could modify to suit our study site if needed? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………….........
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
....................................................................................................................................... 


 
 


5.4 Seagrass monitoring at Mergui Archipelago 
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Why communicate? 
• To build awareness of the importance of seagrass and threats they face 
• To prompt protection and restoration through regulation and community stewardship 


 
Who is our target audience? 


All key stakeholders including: 
• Resource users (e.g. fishermen) 
• Local communities 
• Local business operators 
• Managers and government officials 


      • Tourists 
 
Communication methods 


• Meetings and Group Discussions 
• Films and Presentations 
• Hands-on Training (Seagrass Watch!) 
• Signs and Posters 
• Brochures and Newsletters 


 
 


 


 
 
 
 
 Side board promoting the importance of seagrass in Trang province 


6. Communication and outreach 


6.1 Target stakeholders 
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 Various activities carried out increase awareness to the students and general publics  
 
 


 
 Training for the national park staffs, a very important governor and manger   
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is a global seagrass monitor-
ing program, active through-


out the Indo-Pacific.  SeagrassNet scientifically
monitors seagrass beds so that changes in their
health and structure can be determined with ac-
curacy over time. All data collected are sent to a
website/database for display and analysis:
www.SeagrassNet.org.


Besides finding new information on the status and
trends of seagrass health, SeagrassNet is commit-
ted to the long-term protection of seagrasses.
SeagrassNet monitoring has shown that seagrass
near populated and rapidly developing areas does
poorly, while seagrass in more remote, pristine  and
protected areas, is still largely healthy.


Threats to seagrass
❏ human activities on land
❏ anything that decreases water clarity
❏ fertilizers/pesticides entering the ocean
❏ nutrients entering the ocean
❏ sediments entering the ocean
❏ dredging and coastal development
❏ some boating and fishing activities
❏ aquaculture
❏ docks and piers


Protecting seagrass
❏ reduce runoff & wastewater discharge
❏ avoid overboard discharge
❏ minimize dredging and filling
❏ use careful boating practices
❏ practice sustainable aquaculture
❏ build high narrow docks
❏ clean up coastal areas
❏ support Marine Protected Areas


Dr. Frederick T. Short, SeagrassNet Director
University of New Hampshire, Seagrass.Net@unh.edu


Dr. Robert G. Coles, Principal Investigator
Queensland Department of Primary Industries


Seagrasses
• Underwater flowering plants
• Valuable coastal ecosystem
• Form vast meadows to small patches
• 24 species in the Indo-Pacific
• Nurseries, shelter and food for fish
• Dugongs & sea turtles eat seagrass
• Recognize and protect them


NEW HAMPSHIRE
CHARITABLE FOUNDATION


and TOM HAAS


April 2006


UNH


 
 


	   	  	  	   	  
	  
Brochure and newsletter to get the news across 
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Increase awareness and knowledge by holding a conference, meeting and workshop	  


	  


A very successful programme by working closely together with various stakeholders 
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Identify the issue to be communicated; identify the target audience; develop effective 


messages and design products that can be used to deliver your message. 
 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
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6.2 How to increase awareness to stakeholders at Mergui Archipelago… 
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