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Chapter 1 

Introduction 

The establishment and Operation of a Regional System of Fisheries Refugia in the South China Sea 
and Gulf of Thailand project aims to sustainably manage fisheries resources by identifying and 
managing critical fishery resources and habitats in the South China Sea and the Gulf of Thailand 
using the fish refugia principle, which refers to areas that are in crisis habitat, sensitive or critical 
phase of the aquatic life cycle. The implementation of the project will focus on management in areas 
that are important spawning and larvae in the waters of each country and take into account the 
connection between fisheries, fisher and ecosystems in 6 countries around the South China Sea: 
Thailand, Indonesia, Malaysia, Philippines, Vietnam and Cambodia. 

The project is funded by the Global Environment Facility: GEF with the United Nations Environment 
Program (UNEP) as the project management unit and Southeast Asian Fisheries Development Center 
(SEAFDEC) as a joint project operating unit (Regional level executing Partner). In Thailand, the 
Department of Fisheries is the main responsible body of the project by specify in 2 areas: the coastal 
area of Trat Province and the coastal area of Surat Thani Province. 

Areas that are in crisis status, sensitive or critical habitats of the aquatic life cycle (fish refugia) for 
operations in Surat Thani Province from a meeting of the Management Committee on the 
Management of a Sustainable Fisheries Refuge in Surat Thani Province. The meeting passed an 
approving a study of the area around the Sed island in Ban Don Bay, Surat Thani Province, in order to 
develop an aquatic animal shelter. Therefore, the survey of the territories, resources and 
ecosystems around the island needs to have academic information to support the completion of the 
Sed island area as an aquatic animal sanctuary. 

Objective: 

To prepare reports on the territories, resources and ecosystems in Sed island, Surat Thani Province 
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Chapter 2 

Geographical characteristics of the survey in Sed island in Bandon Bay, Surat Thani 
Province 

The geographical characteristics of the survey in Sed island in Bandon Bay, Surat Thani Province was 
carried out by producing high-resolution aerial imagery with unmanned aerial vehicles (drone) and 
exploring the area, together with the translation of high-resolution aerial imagery data with GIS and 
mapping the results. 

In the process of mapping aerial images of the highest and lowest tide between February and March 
which the highest and lowest tide times must be in the morning on a sunny day, suitable for 
unmanned aerial photography and recording on the day of the highest and lowest tide in 
conjunction with surveying satellite for use in aerial surveys, for producing aerial maps and altitudes 
of areas and to study their potential as a habitat for juvenile crabs by exploring and compiling 
geographic data of seagrasses and for planning the survey of juvenile crab densities in Sed island in 
Surat Thani province. 

2.1 Mapping of aerial photographs and digital elevation model 

To capture images with unmanned aircraft, use the DJI model Mavic 2 Pro and plan the flight with 
the Pix4Dcapture program which before the flight took pictures, the target would be placed to 
ground control point in the shooting area for use in the survey of geographic with GPS and the 
height value of the island area with high resolution image for the study of habitat and nursery of 
young BSC by using the digital elevation model. 

 

Targeting the ground control point and surveying the control point with GPS 
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An example of a photograph taken from an unmanned aircraft 

 

An example of high-resolution photographs taken from an unmanned aircraft and  
targeting the ground control point with Agisoft Photoscan program



SEAFDEC-UNEP-GEF-THAILAND: REP-TH27 

Page 6 of 28 

 

High-tide aerial imagery maps of Sed island processed with Agisoft Photoscan Program 
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Low-tide aerial imagery maps of Sed island processed with Agisoft Photoscan Program 
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The height value of the island area with high resolution image using the digital elevation model 
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A photograph of the island area that has the potential to be a habitat for juvenile crabs 

50.8 Rai 

705.76 Rai 

Sand dune when low tide 
Seagass area 

Island area at low tide 
Island area at high tide 

 

Symbols 
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2.2 High-resolution aerial photographs and their usability 

High-resolution aerial photographs can be run with a GIS program (QGIS) and Google earth Pro 
which can display data, translate images and produce maps at a 1: 100 scale. 

 

Data processing with ArcGIS program at a scale of 1: 2,500, and scale 1: 100 

 

Data processing with QGIS program at a scale of 1: 2,500, and scale 1: 100 

 

Data processing with Google Earth program 
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Perennial areas, algae, and saltwater grass from high resolution photographs 

From the survey, it was found that the geographical characteristics of Sed island area in Ban Don 
Bay, Surat Thani Province with an aerial photographic map are long, located in the northwest-
southeast, with an area of approximately 3.5 rai above the water, approximately 355 meters long 
and the width of the island approximately 90 meters at the highest tide. At low tide, it has an area of 
about 18.4 rai, an island length of approximately 355 meters and an island width of approximately 
119 meters. During low tide, there is a sand dune ground with an area of not less than 687 rai which 
is suitable for the habitation of young aquatic animals and found mangrove trees in island-like area 
and is regularly influenced by tidal currents (Overwash forests). The plants found from the survey 
were Rhizophora apiculate, Avicennia marina, Ruppia maritima, Sesuvium portulacastrum, Ipomoea 
pes-caprae, Cocos sp., Terminalia catappa, Sonneratia caseolaris, Excoecaria agallocha and Lyngbya 
sp. cover the area around the island. 

When the lowest tides are shown sand dune areas and from the island survey by GPS Program and 
processed by GIS found that the area is approximately 705.76 rai and a bird's eye view of the area 
was also taken to create an additional map in the study and assessment of juvenile crabs habitats. 
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The Plants survey in Sed island 
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Map of area boundaries for habitation of juvenile crabs in Sed island 

For the sand dune area, from a survey and recording images within a ground control area with GPS 
Program, the diversity of aquatic animals was found, including sand creeper, sea banacle, young BSC 
etc. demonstrated the potential to be a habitat for aquatic animals and as a nursery ground for 
young aquatic animals. 

705.76 Rai 

Sand dune when low tide 
Island area at low tide 
Island area at high tide 

 



SEAFDEC-UNEP-GEF-THAILAND: REP-TH27 

Page 14 of 28 

 

Crab hole 

 

Polychaetes 

The area and aquatic animals found in the sand dune at low tide 
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BSC and sand creeper 

 

Sand creeper 

The area and aquatic animals found in the sand dune at low tide 
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Chapter 3 

Distribution characteristics and area of sea grass 

Distribution characteristics and area of sea grass on Sed Island, Ban Don Bay, Surat Thani Province. 
They studied by align explore and walk survey along with photographs to analyze sea grass 
distribution and to arrange maps with GIS. 

According to sea grass survey found them in the southwest area (Figure 3.1) and from a survey with 
local fisher has made sea grass boundaries information Operated by a GPS survey. It was also 
prepared to make geographic information to process and calculate the area with the Geographic 
Information System Program (ArcGIS 9.2) where only one sea grass was found, as shown in Figure 
3.1. From Interview with fisher who entering the area that used to be dispersed of sea grass covers 
an area of 50.8 rai, as shown in Figure 3.2, and from a survey of the area where the sea grass 
dispersed along with the fisher who catching the BSC on Sed island. It was found that the area where 
the sea grass source is located near the water channel (Figure 3.3), which has changed according to 
the season and the environment changes (from interview fisher) that will require further exploration 
and monitoring in the future. 

  

Figure 3.1 Sea grass and the area where the sea grass was found. 
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Figure 3.2 Map of the sea grass source area on Sed Island 

 

Symbol 
Muddy sand area at low tide range 

Where the sea grass was found 

The Island boundary of low tide 

The Island boundary of high tide 
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Figure 3.3 Map of the channel located the western of Set Island 

Symbol 

The water channel 
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Chapter 4 

Young BSC Density on Sed Island, Ban Don Bay, Surat Thani Province 

BSC are an economically important marine animal resource in many countries. They are the most 
popular aquatic animals for consumption and are also the main export product of the processing 
industry. There is more harvesting from nature than commercial farming when the demand for BSC 
resource increases. BSC are considered one of the important economic animals exported abroad. 
The BSC production of Thailand is divided into 2 sources comprising the Gulf of Thailand as 58.9% of 
the total country BSC production and the Andaman sea accounting for 41.1% (FAO, 2014). The 
current BSC production is likely to decline from the past but the world's BSC production tends to 
increase from 142,214 tons in 1996 to 183,445 tons in 2011, as opposed to Thailand's output that 
tends to decline from 41,915 tons in 1996; it was reduced to 20,582 tons in 2011. (Nitirathsuwan, 
2015) The main reasons for the decline of BSC, the utilization of the BSC that exceeds the natural 
production potential. There is a lot of use of the small BSC because the value has been added for 
processing into crab meat and bringing the berried female BSC to take advantage. The current 
harvesting of BSC may be considered it is not causing sustainability usage according to the principles 
of utilization, conservation and restoration of the international measures. 

Conservation measures for maintain the quantity of BSC to support the consumption of the 
ecosystem capacity is urgently needed. In addition to the control of various types of fishing tools, 
along with sustainable fishery resource management measures through the classification, 
management of fisheries resources and their important habitats. The principle of Fish Refugia is 
used, which refers to an area that is a habitat during a crisis or a critical phase of the aquatic life 
cycle. With the implementation of the project will focus on an area management that is a place for 
spawning and nursing young crabs in the water of each country and regards to connection between 
fisheries, fisher and ecosystems, education and finding suitable areas to nurse young crabs as well as 
the production of BSC for release back to nature, also known as crab bank that lead to the 
management of BSC fishery resources and sustainability. However, the formulation or measures for 
managing BSC resources are necessary need to have information on the biology of BSC and the 
distribution of BSC in suitable area as a young BSC nursery ground. 

In this survey, the distribution of juvenile crabs is explored at different stages: Zoae, Magelopa and 
Young Crab around Sed Island (Figure 4.1). A study of documents found that in the Gulf of Thailand 
there were the high quantity of berried female crab throughout the year and was the highest in two 
periods: February to May and September to January (Jindalikit, 2001, Tuntikul, 1984).  



SEAFDEC-UNEP-GEF-THAILAND: REP-TH27 

Page 20 of 28 

 

Figure 4.1 The different stages of juvenile crab  

 

4.1 Methodology, materials and equipment 

In this study, the work plan was carried out as follows. 

1. Review the optimal timing for distribution of BSC juvenile and BSC from the research paper 
(Jindalikit, 2001, Tuntikul, 1984) and interviews with fisher who have experience in the BSC 
bank project and operate fishing in Sed island. 

2. Determine the appropriate area for the collection of young BSC with the GIS Program        
(ArcGIS 9.2) in 24 stations. Each station covers a size of 500x500 meters (Figure 4.2). 
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Figure 4.2  Map of juveniles BSC sampling areas and stations for study on the density and habitat 
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3. Collection of juvenile BSC samples at the specified stations by improving the standard 
methods for examination of water and waste water (Baird, Rodger and Laura. Bridgewater, 
2017) using Google earth Pro mobile program and GPS essential program. The young BSC 
samples were collected with net 60 cm wide at a distance of 200 m per 1 sampling area. 
Plankton nets have mesh sizes of 150 micrometers, 55 micrometers and 21 micrometers. 
Samples were collected with plankton nets at the highest tide and weighted at the end of 
the net and the samples were collected diagonally from the ground to the surface at a 
distance of 20 m per 1 sampling station. The collected samples were immersed in a 5-7% 
formaldehyde solution. 

4. Count the number of crabs in different stages and calculate its density per 1,000 square 
meters with stereoscope camera and record the volume of water to be used to calculate the 
density per 1,000 cubic meters. 

5. Calculate the density of crab at different stages per area. 
6. Map the distribution of all stage of young crab using GIS program. 

 

 

Figure 4.3 Using Google earth pro mobile program and GPS program to collect the sample
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4.1 Results 

The sampling and control of sampling areas were placed in the designated areas of each sampling 
station as shown in Figure 4.4. A total of 24 samples could be collected by netting and using a 
plankton nets. The densities of phase 1 - 4 of zoea, megalopa stage and young crab stage are shown 
in Tables 4.1 and Table 4.2. 

Using the survey data in Tables 4.1 and 4.2 to create geographic data of juvenile BSC habitats with 
ArcGIS 9.2 program and show the distribution of young crab at different stages as shown in Figure 
4.6 and Figure 4.7. From data and map images, it was found that during the sampling period, 
densities of all juveniles were found in Stations 2, 3, 7, 10, 16, 13, 22, 23 and 24. The juveniles were 
the densest on the Coast of Sed Island, on the southwest side of Station 18, and were also found at 
stations 2, 3, 5, 6, 7, 11, 19, 20 and 24. This shows that Sed Island has the potential to be a habitat 
for juvenile crabs and should added the monitoring and evaluation measures in this area in the 
future. 

 

Figure 4.4 Map of plankton nets direction 
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Figure 4.5 High tide (yellow arrow) low tide (white arrow) in Sed Island while collecting samples 
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Table 4.1 Young BSC density in each sampling area 

Station where young blue crab is found Quantity per 1,000 square meters 
Station 2 67 
Station 3 17 
Station 5 17 
Station 6 33 
Station 7 118 
Station 11 66 
Station 19 66 
Station 20 33 
Station 24 82 
Seagrass area 128 

 

Table 4.2 Number of Young BSC from the survey 

Station 

Quantity of young BSC (number per 1,000 square meters) 

Zoea 
Megalopa 

Stage 1 Stage 2 Stage 3 Stage 4 

1 708 0 0 708 0 
2 6,367 4,952 2,830 1,415 2,830 
3 8,489 4,952 2,830 2,830 1,415 
4 0 0 0 0 0 
5 4,952 708 2,123 0 0 
6 0 0 0 0 0 
7 12,026 4,245 1,415 2,123 708 
8 6,367 1,415 708 1,415 0 
9 4,952 2,123 4,245 1,415 0 

10 21,221 10,611 10,611 2,830 2,123 
11 708 0 0 708 0 
12 6,367 4,245 5,659 0 0 
13 2,123 1,415 1,415 708 1,415 
14 8,489 2,830 0 0 0 
15 5,659 0 0 0 0 
16 3,537 1,415 708 1,415 708 
17 3,537 1,415 0 0 0 
18 2,123 0 0 0 0 
19 2,830 1,415 1,415 0 0 
20 2,830 1,415 2,123 708 0 
21 1,415 708 1,415 0 0 
22 2,830 1,415 1,415 708 708 
23 708 708 0 708 1,415 
24 0 1,415 708 708 2,830 
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Figure 4.6 Density and Distribution of young crab, Zoea stage and Megalopa stage on Sed Island 
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Figure 4.7 Density and distribution of young crab, zoea Stage and megalopa stage on Sed Island 
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