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Beach profile Accumulated   Eroded             Accumulated  Eroded 
Grain size Fine     Corse                    Fine    Corse 
Beach slope        Mild     Steep                    Mild    Steep 
Beach Scarp                
Vegetation                                  

*The mark “ ” shows areas which beach scarp or vegetation most likely exist 
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Sediment transport 
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1.1.3

 

 
Beach scarp at the upstream side No scarp at the downstream side 

JICA  

 1.1.5 Mon Choisy

1.1.4

Pte. d’Esny
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 1.1.6 Pte. d’Esny
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1.2
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1.2.1

a.

(reference point)

GPS

HWM  
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 1.2.2

Reference point 

Reference point 

Reference point 

(1) Beach with Uniform Slope 

(2) Beach with Multi Slope 

(3) Beach with Beach Scarp 

HWM. 

HWM. 

HWM. 
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b.

b.1

MOESDDBM
 

 

(5m) 

(50m) 

GPS 

 1.2.3  1.2.4 4
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JICA  

 1.2.3

Set reference point/ Find reference point using GPS 

Set Auto-level horizontally 

Place the staff on reference point 

Read elevation using Auto-level 

Note the read value 

Place the staff on next survey point 

Measure distance using tape measure from the reference point to survey point 

Read elevation using Auto-level 

Note the read value (distance and elevation) 

Task (A) 

Task (A) 

Task (B) 

Task (C) 

Task (D) 

Task (B) 

Task (C) 

Go on next survey point 

Task (C) 

Task (B) Task (A) 

Auto-level Staff at reference point 

Tape measure 

At reference point 

At other survey points 

Task (A) 
Task (C) Task (B) 

Task (D) 

Task (D) 



 

II-8 

 
 

JICA  

 1.2.4
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 1.2.6

Task A&D 
Task B 

Task C 

Task D 

Read the minimum value 
while moving 

Moving back and forth, 
slowly and slightly 
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b.2

HWM
 1.2.7 Grand Sable

(2014/2/14) (2014/9/13)
2

 

 
 
 
 
 
 
 
 
 
 
 
 

14 Feb 2014 at S8 

 
13 Sep 2014 at S8 

JICA  

 1.2.7 (Grand Sable) 

S8 S10 S11 S13 S15 S17 S19 S21

S22

S23
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1.2.2

JET MOESDDBM
 

a.

GPS Google Earth
 

 

Google Earth JICA MOESDDBM  

 1.2.8 Google Earth

 

 1.2.1

 

JICA MOESDDBM 
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b.

HWM
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 1.2.9
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c.

”Elevation from survey”

(“Ground level based on reference point” )
 1.2.10

( ) M.S.L.

 

MSL

 

 1.2.2

 

JICA MOESDDBM 
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 1.2.10 ( :Ile aux Cerfs :Pte. d’Esny :Grand Sable) 
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d.

( ) Case-1

 

 1.2.3
Case 

Examples Description Possible causes of error 

Case-1 
Whole profile including reference 
point (at zero) shifted downward 

Data conversion from measured one 
to relative one was not properly 
conducted 

Case-2 

Both have similar profile of beach 
scarp but its location is quite 
different. 

Reference point is different from 1st 
survey 
Some survey points are missing for 
2nd survey 

Case-3 
Beach profiles are quite different 
 
 

Survey line itself is different from 1st 
survey 
Visibility from reference point is 
quite different from 1st survey(Even 
reference point is same as 1st survey, 
end point of survey is quite different)

Case-4 
Distance of beach profile is quite 
different 

JICA  
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 1.2.11

Distance from reference point 
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: 1st survey 
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1.2.3

a.

Grand Sable

 

 

 

 
(1) Line S5 (In front of North Public Beach, Out of Project Area) 

 
(2) Line S15 (Project Area) 

JICA MOESDDBM 

 1.2.12

Inside of Project Area Outside of Project Area Outside of Project Area 
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b.

1.1.4

Grand Sable
6 1

 

 

 

 

 

 

 
JICA MOESDDBM 

 1.2.13

c.

 

(1) Boat Landing (2) Play Fishing 

 
(3) Recreation and Relaxation 

JICA MOESDDBM 

 1.2.14 Grand Sable
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2

2.1

2.1.1

Wave Hunter  

Wave Hunter( ) 1) Pressure gage, 2) Ultrasonic sensor, 3) 
Electromagnetic current sensor, and 4) Water temperature sensor 4

 
“Web WATCH SERVICE”

 

Ultrasonic Sensor
(for measurement of 
wave profile, directly) 

Pressure gage
(for measurement of wave 
profile to convert from 
pressure  profile

Electromagnetic current  
sensor (2-components)
(for current measurement)

Water temperature 
sensor 

Bottom Mounted Type  

JICA  

 2.1.1 Wave Hunter
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JICA  

 2.1.2 Web Watch Service

Wave Hunter  

Wave Data: H1/3(significant wave height), T1/3(significant wave period), Hmax(maximum 
wave height), Tmax(maximum wave period), Wave direction 

Wave Spectrum (Power Spectrum) 

Sea water level (tide level) 

Current speed and direction 

Water temperature  

2.1.2 Wave Hunter

Wave Hunter
 

a.

 

Careful setting, especially in interval time, starting time, sampling interval, is important so 
as to avoid failure of measurement (See the manual for how to set up measurement 
conditions) 
It is necessary to fix all bolts certainly and paste silicon to O-ring to avoid leakage of 
seawater into the equipment 
After setting, it is necessary to confirm if the measurement is going well by checking the 
indicator ramp 
The instrument has not to be laid during transportation. 
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1. Open body

2. Set of Battery  

3. Set-up of measurement(using 
computer by connecting RS232 cable)  

4. Check for Running of Equipment 

5. Close body certainly
 

JICA  

 2.1.3
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JICA  

 2.1.4 1st Step: Open Body 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JICA  

 2.1.5 2nd Step: Set of Battery 
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JICA  

 2.1.6 3rd Step: Setup of Measurement (Using Computer by Connecting RS232 Cable) 
 

 
JICA  

 2.1.7 4th Step: Check for Running Equipment 
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b.

 

Sensor part shall be carefully handled especially during pull down activity from boat 
to bottom using rope. 
Zinc plate shall be attached to the flame to avoid electric corrosion 
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 2.1.8 Installation Procedure 
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 2.1.9 Step2: Fixing of Flame 

c.

 

Sensor part shall be carefully handled especially during pull up activity from the 
bottom to the working boat. 
Don’t damage the sensor part during cleaning work 

 

1. Determination of Position (by GPS)

2. Fixing of Flame (using peg, sandbag) 

3. Installation and Fixing of Equipment

4. Check for Running of Equipment 

5. Record of Necessary Information for 
Field Condition (tide, waves during 

measurement interval)
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 2.1.10 Removal Work Procedure 

1. Finding of Position (by GPS)

2. Removal of equipment
(Frame, if necessary)

3. Check of zinc plate
(decrease of zinc plate)

4. Cleaning of body
(before open the body)

5. Transport to office
(for export of row data from equipment 

to computer)
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2.2

1) Electromagnetic current sensor and 2) Water temperature 
sensor 2  
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 2.2.1 Current Meter

 

2.2.1

 

a.

 

Open the case keeping the sensor down. 
Careful setting, especially in interval time, starting time, sampling interval, is important 
so as to avoid failure of measurement (See the manual for how to set up measurement 
conditions) 
It is necessary to fix all bolts certainly and paste silicon to O-ring to avoid leakage of 
seawater into the equipment 
After setting, it is necessary to confirm if the measurement is going well by checking 
the indicator ramp and buzzer. 

 

Current sensor 

Electrod 

Water temperature sensor 

Mini-SD 
card slot 

USB 
terminal 

Lithium 
battery 

(CR-V3) 

Pressure tight case 

Current sensor 

Pressure tight case 
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1. Open body

2. Set of Battery  

3. Set-up of measurement(using computer 
by connecting Micro USB cable)  

4. Check for Running of Equipment 

5. Close body certainly
 

JICA  

 2.2.2 Setup Procedure 
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JICA  

 2.2.3 Setup Procedure 

Loosen nuts with hex wrench 
Open case keeping 
sensors down 

Open battery cover Exchange batteries 

Seal battery cover Insert Mini- SD card 

Connect with PC to do setup of 
measurement 
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2.3

 

Sensor part shall be carefully handled especially during pull down and pull up between 
boat and sea bottom. 
Don’t damage on the sensor part during cleaning work 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JICA  

 2.3.1 Installation and Removal Procedure 

 

1. Determination of Position (by GPS)

2. Fixing of Flame (using peg, sandbag) 

3. Installation and Fixing of Equipment

4. Record of Necessary Information for 
Field Condition (tide, waves during 

measurement interval)

<Installation> 

1. Finding of Position (by GPS)

2. Removal of equipment
(Frame, if necessary)

3. Cleaning of body
(before open the body)

4. Transport to office
(to export row data from equipment to 

computer)

<Removal> 
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2.4

Wave Hunter
 

2.4.1

 2.4.1 Grand Sable Wave Hunter 2014 1 2
2 (Cyclone Bejisa Cyclone Edilson)

(MOI )  2.4.1
Wave Hunter

3.5m 4.3m
0.4m  

 2.4.2 Cyclone Edilson

8%  2.4.3

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

JICA  

 2.4.1 Grand Sable

WAVE HUNTER (D=2m) 

Demonstration
Project Area 
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 2.4.2 Cyclone Edilson
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 2.4.4 Grand Sable (1 )
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 2.4.5 Grand Sable (1 )

 

2.4.3

Pte. d’Esny Wave Hunter (2 ) 2013 2
2

Edilson  2.4.6

 

Edilson  2.4.7
10cm/s

0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

0 5 10 15 20 25 30

El
ev
at
io
n
ab

ov
e
M
.S
.L
.(
m
)

Distance from reference point (m)

GS S19

17/12/2013 10/01/2014 14/02/2014
28/03/2014 13/06/2014 19/09/2014
12/12/2014

0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

0 5 10 15 20 25 30

El
ev
at
io
n
ab

ov
e
M
.S
.L
.(
m
)

Distance from reference point (m)

GS S21

17/12/2013 10/01/2014 14/02/2014
28/03/2014 13/06/2014 19/09/2014
12/12/2014

H.W.L. H.W.L.0.7m 0.8m 



 

II-31 

 

 

 

JICA  

 2.4.6 Pte. d’Esny (2014 2 )



 

II-32 

 

 
2014 2/5 8:00 

7 cm/s

5 cm/s

2 cm/s

1 cm/s

Less than 1 cm/s

 
2014 2/6 12:00 

7 cm/s

5 cm/s

2 cm/s

1 cm/s

Less than 1 cm/s

 
2014 2/7 12:00 

7 cm/s

5 cm/s

2 cm/s

1 cm/s

Less than 1 cm/s

JICA  

 2.4.7 Pte. d’Esny (2014 2 )
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3

3.1

3.1.1

 

3.1.2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*1: 0.5m  
JICA  

 3.1.1

 

 

 

(19XX) 

 

*1

(20XX) 

 

 

 

 

(19XX) (20XX) 

(19XX to 20XX): S 

: L 

(19XX to 20XX): S/L

(19XX to 20XX): S*h 

: h 

Ministry of Housing & Lands, 
etc. 

Mauritius Meteorological 
Services 
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3.2

3.2.1

2  

3.2.2

60%
30  

3.2.2  

 

 
 

 3.2.1

 

 
 Ministry of Housing and Lands in Mauritius JICA  

 3.2.2

No.902
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3.2.3

a.

10,000 1
 

b.

 

50cm
 

 

  

 
24-10-98 

 
09:18:37 

 
1:10,000 

Ministry of Housing and Lands in Mauritius JICA  

 3.2.3

3.2.4

600dpi
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3.3

3.3.1

GIS  

3.3.2

2008 Ministry of Housing & Lands

 

3.3.3

GIS
 

(1)  
(2)  
(3)  
(4)  

Google  

3.3.4

2008
4

 

 

(1)           (2)  
Ministry of Housing and Lands in Mauritius JICA  

 3.3.1
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3.3.5

 

 
(1)           (2)  

Ministry of Housing and Lands in Mauritius JICA  

 3.3.2

3.3.6

2

ArcGIS
 3.3.3

 

 

JICA  

 3.3.3 ArcGIS
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3.4

3.4.1

GIS GIS ArcGIS
QGIS  

3.4.2

a.

GIS  

b.

 

 
Ministry of Housing and Lands in Mauritius JICA  

 3.4.1
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3.5

3.5.1

a.

3.5.2  

CDL+0.3m CDL+0.8m
tan 1/10*1

(0.8-0.3)*10=5m
CDL+0.1m (0.3-0.1)*10=2m  

m
0.5m

 

*1:  

b.

 

Pointe d’Esny
 3.5.1 2.5m  

 
JICA  

 3.5.1 Pointe d’Esny Baird, 2003

 

 Beach height to which sediment 
can be transported; h  2.5m 
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c.

:L  

 3.5.2 Pointe aux Sables Sub 
Cell  

 
Ministry of Housing and Lands in Mauritius JICA  

 3.5.2 Pointe aux Sables

3.5.2

S  3.5.3
 

S + L * dT/tan   or  S - L * dT/tan  

dT tan  
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Ministry of Housing and Lands in Mauritius JICA  

 3.5.3 Albion 1967 2008

 

 
Sub Cell-3 

Sub Cell-3 

S1967

S1975

Sub Cell-4 

Sub Cell-4 
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3.5.3

 

dS  3.5.3 dS=S1975 S1967 L 3.5.1c
 

3.5.4

dS h 3.5.1b dV dS h
 

3.5.5

Sub Cell
 

 3.5.2 Pointe aux Sables 1967
 3.5.4

 3.5.5  

 

JICA  

 3.5.4 (Pointe aux Sables  3.5.2 )
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(1) 1967  

 
(2)  

JICA  

 3.5.5 Pointe aux Sables  3.5.2
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1
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2.  

3.  

Vol. I 6.4

 

 

AFRC, MOF 1998
12

13

 

2

2.1

1000
4 2009

 

15
 

1. 3  

2. 1 15  

3. SCUBA  

4. 1 50 2,500
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2.2

SC

 

2.3

SC 15
15  50m x 

50m 2,500m2  

2.4

SC 1

SC
 

2.5

2.5.1

13  2.5.1

 

 2.5.1

 
 JICA  
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SC
SC

SC  

GPS
GPS

Google Earth
 

13  2.5.1
 

2.5.2

 2.5.2 SC

    

 

 
 

    

    

    

 

 
 

    

    

 

 

 

 

 

 

 

 

 

 

 
 JICA  

 

SC  2.5.2
SC C/P  

 2.5.2
GPS  

m m
SCUBA

 

%

5cm
1x1m 10

5 15

    

 

 
 

    

 

 
 

 

 

 

 

 

 

 

 

 

 



 

III-4 

20cm 20 30cm 30cm
%

WS
30 cm

AFRC (MOF)

4.3.a  4.3.1
 

SC  2.5.3 15
5  

 2.5.3

    
    
    

    
JICA  

 

3

3.1

 3.1.1  

Vol.1, 2.6.2 a.2 27.2%
 

 

 3.1.1

0   10  
11   30  
31   50  
51   80  

80  
 

 

3.2
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JICA                               JICA  

 3.2.1  3.2.2

 

27

 

3.2.1 3.2.2

 

 3.2.1

 

 3.2.1 15 2

 

3.3

 2.5.2
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3.4

2012 6 10 2013 2 SC
Pte. d’Esny
WS 3.4.1  

JICA                           JICA  

 3.4.1  3.4.2

2014 10 Albion
3.4.2

 

 

http://oceanservice.noaa.gov/education/kits/corals/coral10_disease.html 
 

4

4.1

MOF

 

4.2

a.

 4.2.1  
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 4.2.1

 
Water Temperature, Salinity, Chlorophyll-a , Turbidity, Transparancy, pH, 
DO, NH4-N, NO3-N, NO2-N, T-N, PO4-P, T-P, Total coliform bacteria, Fecal 
coliform bacteria 

 JICA  

b.

4 2 2

 

 

c.

 4.2.1
 

 

 

 

 

 

JICA

 4.2.1

d.

 

 

 

0.5m  

 

Van Dorn 
EPA APHA Kemmerer 

bottle, Bacon bomb sampler, Ruttner sampler, Niskin sampler, Automatic sampler and etc.
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4.3

APHA ISO
 

 4.3.1

Parameter Unit Analytical Method Proposed Detection 
Limit 

NH4-N mg/l SM-4500-NH3 0.01 
NO3-N mg/l EPA-0353.3 0.01 
NO2- N mg/l EPA-0353.3 0.005 

T-N mg/l EPA-0351.3 0.01 
PO4-P mg/l EPA-0365.3 0.005 
T-P mg/l EPA-0365.3 0.005 

Chlorophyll-a ug/l Multi Water quality meter 
UNESCO Method (1966)* 0.01 

SST  Multi Water quality meter 0.1 
Turbidity NTU Multi Water quality meter 0.01 

Transparency m Secchi Disk 1 
Salinity psu Multi Water quality meter 0.01 
JICA  

 
a.

m 

30cm

 

 

 

 

 

 

 

 

 4.3.1

b. a

a a

Strickland
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Parson(1966) UNESCO-SCOR
 4.3.2  

3 (663 645 630nm) 750nm ,
a  

a(ug/ml) 11.64E663-750 2.16E645-750 0.10E630-750

a x
a C  

C ug/L (x× /V 

v (ml) V L

GF

(1500 3000rpm 15

750nm 663nm
644nm 635nm

 
The SCOR/UNESCO Working Group on Photosynthetic Pigments;”Monographs on Oceanographic Methodology” 

No.1 p69 (1966)

 4.3.2 a
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c. a

a 
Chl-a 

 

Chl-a 
Chl-a (

) Chl-a 
Chl-a 

Chl-a 
 

d.

(SS Suspended Solid) 

SS 
SS  

5
2003 11

 C/P  

 

 

5.1

8
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5.2

100%
6 2

 

2 30cm
Montastrea faveolata 2.5 5.1 cm

9 75% Becker and Muller (1999) 
2.5 cm  

5.3

2001a
Dodge et al. 1999
Dodge et al.1999; 

Munoz-Chagin 1997  

Bowden-Kerby 
1997

 

Acropora 
gemmifera Favia stelligera 2
Stylophora pistillata Rumphella sp. Kaly 1995

5.4

1

2

 5.4.1-e

2000; 2001b, 2002
 

 5.4.1  

1
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 5.4.1-a  

2
 (Auberson 

1982) (  5.4.1-b) 

3

10cm
 (Clark and Edwards 1995)  5.4.1-c  

4

 (Clark 1997)  5.4.1-d  

5  (Iliff et al. 
1999; 2000; 2001b; 2002)  5.4.1-e  

6
 (  1994)  

5.4.1-f  

2000; 
2001b; 2002  

 5.4.1
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5.5

 
(Auberson 1982;  1993, 1994, 1995)  

3 1 0%
(  )  

 (Harriott and Fisk 1988)  

3 Acropora intermedia A. millepora
A. hyacinthus

Smith and Hughes 1999 17 37% 15%
10% 39% 31% 4%

 

5.6

5  2003

2001
A. formosa 10cm

 

5.7

24 28

6 2  

26.6 28.3
3

Dichocoenia stoksii Montastrea cavernosa Porites astreoides 13 98.5% 
(Dodge et al. 1999) 43 Acropora formosa 69% (

 1997) A. echinata 46  (Plucer-Rosario and 
Randall 1987)  
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(Yap and Gomez 1984; Yap et al. 1992)
(Yap and 

Gomez 1984)

5.8
Auberson B (1982) Coral transplantation; an approach to the re-establishment of damaged reefs. 

Kalikasan 11: 158-172. 
Becker LC and Mueller E (1999) The culture, transplantation, and storage of Montastraea 

faveolata, Acropora cervicornis, and A. palmata: what we learned so far. Natl. Coral Reef 
Inst. Abstract: 53. 

Bowden-Kerby A (1997) Coral transplantation in sheltered habitats using unattached fragments 
and cultured colonies. Proc. 8th Intl. Coral Reef Sym. 2: 2063-2068.  

Clark S and Edwards AJ (1995) Coral transplantation as an aid to reef rehabilitation: evaluation of 
a case study in the Maldive Islands. Coral Reefs 14: 201-213. 
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