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Assalamualaikum W.B.T and Salam Keluarga Malaysia.

Marine Protected Areas (MPAs] playing an important rules in protecting our food
security. its provide protection fo the habifals of manne lite including commercial fishes.
Tc date, total of 42 islands were gozette oz Marine Park in Malayzia, under Fisheries Act
1285, Malaysia has an obligofion in 3DG 14 where the couniry requires protecting ond
managing at least 10% of the country’s waters as MPA by 2030,

From 2021 fo 2022, a scienfific expedition was camied out in the waters of Songsong
lsland and Tukun Terendaok, Yon, Kedah by researchers from the National Marine Pork
Research Cenfer (PPTLM] and Universiti Teknologi Mara [UITM] Parlis. The objective of
this expedition was o identify the coral reef distribution and its areas. The spofial dato
generated from this study will become as baseline data and supporting decument for
a new MPAs to fulfill cur couniry commitment to the SDG Goal 14 [Life Below Water).

With that, | would like o express my deepesi appreciafion to esach member of the
research teom who fogether coniributed towards the production of this reporf.
Hopefully this published informotion can help the Malaysion Fshenes Deportment
and the Kedah state Govemnment in their efforts fo protect marine biodiversity in the
Songsong lslands and Tukun Terendak Yan, Kedah.

Mohamad Saupi lsmail

Director

hational Maornne Park Research Cenfre
Department of Fisheries, Moloysia




In general, the use of hydro ccoustic signals @5 o remote sensing tool i
copoble of determining the diinbution of coral habiiafs and categones within o
coral reef by measuring different hardness and roughness of the substrate, With this
speciol advantage, o few studies have been comed out effectively on marine habitat
mapeing, especially on coral reefs in the tropical region. 3uch studies were camed
out by Hamilten ef al. [19%%). where he mode a comparaiive study betwesn the two
different acousfic clossification systems under the Great Bomer Reef, and Murphy ef
al (19%58) where he conducied a wide-scale mapping that projected off the coast of
Florida. Furthermore, the acoustfic remote sensing has been used more successfully
in temperaie waters such as for the broad-scale mapping of subliftoral habitats and
biota |Foster-Smith et al. 1978; Sotheran ef al. 1997}, mapping of kelp bed distributions
|[Foster-imith et al. 2000) and the distnbution of herse -mussel beds [Mogeoman ef al.
1975]. However, in Malaysia, the usefulness of this system has not been fully ufilized for
the mapping of manne habitat.

ipatial pottemns of marnne physicol, biclogical and geographical londscapes
are of essenfial information in understanding ond invesfigating hobifoi-species
disinbutions linkage [Jordan =t al. 2005; Poulos et al. 2015)and s used fo svaluate the
effectiveness of management strategies, parficularly in regards to manne profected
areas. This study explored the observed ond predicied distribution of an uncommon
soft coral species, Dendronephthya australis within the Port Stephens—Great Lakes
Marine Park. Dendronephihya ausiralis wos mopped by video opergied by o SCUBA
diver towing a time synchronized GPS. A species distribution modsel was created fo
explore the possible occurrence of D. gusiralis oufside of the mopped areaq, using four
environmental parameters: bathymeiry, slope of seabed, velocity of tidal currents,
and distonce from estuary mouth. Dendronephihya gustralis colonies occurred along
the southern shoreline in the Port Stephens estuary between Fly Point ond Corlelte
Point, but no colonies were found within sanciuvary [no-take. Manne habifal maps
can provide information on species diversity patterns, marine habitat types, spowning
aggraegation sites, and ulfimately become a sclentific basis for conserving biodiversity
and aid the selection of protecied areas, thus allowing managers to meet the goals
adopted under the Convenfion on Biological Diversity [CBD) as well ‘as enhancing
Marine Protected Area (MPA) planning (Cogan et al. 200%; Copeland et al. 2013; Foley
et al. 2010}, Ther=efore, due fo the diversiication scaole of manne habiiot mopping,
it clearly shows that this technigue plays a significont role for the MPA manager fo
idendify suifable areas for profection by exomining the disirbufion and sfruciure
of ecosystems (Jordan et al. 2005; Poulos et al. 2015jand i used fo evalugie the



effectiveness of management strategies, particularly in regards to marine protected
areas. This study explored the cbserved and predicted distributfion of an uncommon
soft coral species, Dendronephithya australis within the Port 3tephens—CGreatf Lakes
lMarne Park. Dendronephihya australis was maopped by video operated by o SCUBA
diver towing o time synchronised GPS. A species disinbufion model was created io
-explore the possible occumence of D. australis ocutside of the mopped area, using four
envircnmenial porometers: bathymefry, slope of seagbed, velocity of tidal currents,
and distance from estuary mouth. Dendronephthya australis colonias occurred along
the southern shoreline in the Port Stephens estuary between Fly Point and Corlette
Poinf, but no colonies were found within sanciuvary [no-toke. On the other hand.
marine habitat maps are considered an important tool to support the decision making
process in key areas such as biodiversity conservation, fishernss monogement and
codstal development planning [Edinger & Risk 2000).

The overall aim of this study is fo discriminate and maop the seabed feafures and
marine habitat at the Pulau Songseng and Tukun Terendaok, Yan, Kedah. Furthermore,
this report will analyze the changes in the diversity of different substrote closses, as
a way to measure habitat heterogeneity in these slands. Finally, the implicotions of
this rezearch will be addreszed in terms of the future planning, design, protaction and
management of these areas for an ecologically sustoinable development while at the

zame fime prezenving the livelihood: of locaol fishermen.




2.1 Acoustic Ground Discriminating System (AGDS)

RoxAnn is one of the siafe of the arf AGDS that is commonly used os o remofe
sensing tool for marine survey, The system is bosed on a single beam echosounder and
works by integrating the compoenents of the retumed echoes to provide informafion on
the acoustic characterisfics of the seabed [Foster-Smith & Sotheran 2003)the marine
environmeni imposes imitafions on the way thaot ground sompling can be underiaken
and the spatial extent of information that can be obtained. In summary, the mainissues
that contribute to vanability and uncerainty of bictope mops based on AGD3S-based
methodology are: (1. In addifion to the seabed’s depth, the characteristics extracted
by the system include g measure of the seabed's rcughness [E1] denved from the fail
of the first echo, ond a measure of the seabed's hordness [E2) derived from the enfire
second echo. The second echo refers to the echoes which are reflected twice before
returning to the fransducer gz eenin Figure 1 (White et al, 2003) AGDES is rarely Uzed in
fropical environments but is easy to operafe and produces a modest amount of digifal
data. This study aimed to assess acoustic surveys of coral reef benthic clasies using a
RoxAnn (T,

The shape and sirength of the reluming echos: depend on feafures or
charactenstics of the seafioor under the survey veisel and thiz orovides the basis for
daiag processing end habitat disciminafion. For examele, reefs produce high E1 and
E2 values. The rough substrate creates significont backscatter and reflects more sound
towards the transducer, creafing @ more significant fail en the first echo. The haord
nature of the reaf subsitrote ako absorbs less sound. thus returning a stronger second
echo. The El1, E2 ond depth daoia along with the vessel's posifion (from o GPS) are
logged. saved aond exporied as g text file for post processing. The data extracted =
essentially a point data that is cenfered on the survey vessel, and the acousfic fooipnnt
of each peint depends on the angle of the echo-tounder beam and the depth of the
waoter. An acoustic ‘picture’ of the secbed is gradually built ¢p-by fracking bock and
forth over the seabed.
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E1 and E2 indicies are determined fram the first and second returning echoes, E1 represents the seabed
roughness and is calculated from the decay tail of the first echo. E2 represents the seabed hardness and is
calculated from the second echo which is reflected twice before retuming to the transducer, _
Adapted from White 1999

Figure 1: A diagrom describing the acousfic varables recorded by o RoxAnn ccoustic ground
discrminathion system

2.2 RoxAnn AGDS Survey Setting and Procedure

The eguipment uszed for survey consisis of a RoxAnn signol precessor combined with
a Furuno single beam echosounder. A Garmin GPS [without differenfial comrection)
was inferfoced with the system ond the recorded dato was pictted using micropiof
before being exported as raw fext file doio. For ococcurale posifioning, the GPS genal
was fixed at the highest peoint on the vessel on o scoffold pole above the position of
the echosounder's fronsducer
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Figure 2: Coral Survey Area

{fixed to the starboard side of the boat). The vessel ran af an average speedof 1o 4
knois, forming a confinuous ‘U’ fransect aof 50 meter surfoce intervals, perpendiculor
to ecch islond. This allows the seobed ranging in depths between 3m to 25m (£ 2m




fidal vanations} where most lve corals and other importont habitais are found to be
surveyed. The survey areg was shown in Figure 2. Dunng the survey, the ouiput signals
|position, depth, El and E2) were monitered and areas of interest (with high ET and
E2 values and vanoble depth) were noted, along with any potential eronecus daig
points. All of the data collected in ASCI form were processed using ArcGlS Deskiop 9.2
ond Surfer 13.0 software for thematfic maps.

AGDS B more likely fo be able to discriminate between hobiiats established
on different substrates because of their differing acoustic properfies. Grouping these
habitats was therefore likely fo the ocoustic classification. For example, mud and sond
hove very different acoustic properties. Sand has quite a disfinct acoustic property
becouse of its high profile. While roughness and hordness of rubble subsirates produce
high E1 and E2 values, mud abscrbs sounds, proeducing very low hardness (E2) and
very low reughness (E1) vaolues due fo iis flatness. Pricr to the survey, the system was
calibroted against the initially identified seabed substrate Figure 3. Table 1 displays the

substraies which have been divided info Tour (4) clusters.

KEY OF HABITATS

Cluster |
. Coral

. Cluster 1|
Lite Subtrote on rock

Cluster 11
Sand

Cluster IV
silt/clay

Figure 3: Colibrafion Box for AGDS




Table 1: Shows the validation of each cluster

Cluster Il

Life Subsirate on Rock

Cluster lll

Silt/Clay




3.1 Substrate distribution

A fotal of 21,405 peoints were successiully recorded using AGDS arcund Pulgu
Songsong (14,197 poinis] ond Tukun Terendak {7,206 points), Yan, Kedah during the
survey period on 14 — 14 October 2021. This survey line consisted of both porallel and
perpendicular with o total area approximately was 685,983 m2 To interpret the depths
on each island, the ‘knging' model method was used to produce depth contour maps
in the study area [Figures 4 & 5). According to Greenstrest et al. [19%7], the contour
map that has been produced will help and be able to distinguish the depth and will
be used to determine the type of substrate overflow in the study area. Overall, the
average depth for Pulau Songsong and Tukun Terendak were at 7.72+4.08 meters and
11.01£ 4.23 meters, respectively.

Farts from that, the individual poinis were analyzed by using ArcGIS Daskiop
9.3 ong Surfer 13.0 software after the survey. In this study, four (4) clusiers have been
identified, among them are; Cluster | for group of coral, , Cluster Il for rock, Cluster Il
for group of sond and Cluster IV for group of sitt/clay. Table 2 shows how cluster groups
represent a difference in the percenfage of distribution ond wideness of each cluster
at the proposed arport development area. It can be clearly seen that the cluster
groups of bottom substrate compositions vaned considerably across the crfeno of
roughness [E1) and hardness (E2) of each point within the depih.
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Table 2 Substrate composifion for Pulau Songsong & Tukun Terendak. Yan, Kedah

Cluster| - Coral

Cluster il — Life Subtrate on Rock

Cluster il - Sand

Cluster IV —silt/Clay

According o Table 2, the resulis indicate Pulau Songsong and Tukun Terendaok
were dominated by sand (Cluster Ill) which recorded the highest percenfage among
the cluster with the value of 91.45% ond 89.19%. respectively. Further, each location
was recorded with an area of 528,529 m? for Pulau Songsong and 96,377 m2 for Tukun
Terendak. Meanwhile, life substrate on rock [Cluster Il} at Pulou Songsong and Tukun
Terendak were recorded the second highest percentage at 4.53 % (26,196 m? and
6.92% (7,479 m7, respectively. Then, followed by the coral (Cluster 1) with obtain the
total area of 22,272 m? [Pulau Songsong) and 2,116 m?2 {Tukun Terendak). Figure 6 and
Figure 7 show the results of interpolation mapping for the bottom substrate around
Pulou 3ongsong and Tukun Terendak
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3.2 Geographical Tagging

Gecgraphical togging [obo written as GeoTagging) & the process of adding
geographical ideniification data fo varous medio such as a geologged phofograph
or video, websites, SM3S messages, QR Codes or R3S feads. This data consisis of lotifude
ond longiiude coordinates, though they can abko include alfitude, distance, and place
names. Geotagging can help users find o variety of location-specificinformation froma
dewvice. Forinsfance, someone can find images token near a given location by entenng
latitude and longitude coordinates into a suitable image search engine. Geotagging
Pholographs -there are two main opfions for geofogging phoios; capluring GPS
information at the time the photo is taken or “attaching” the photograph o a map
after the piciure B faken. Geographical Tagging as a Monifonng Teol in Coral Mopping
Projects While Geotag provides the user with the ability to capture the location on the
mobile device it also allows users to read this locafion for varied purposes. Figure 8
show the image with the coordinate information on the image details properties.
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Figure 8 : GPS information from imoge properfiss




After the process of geotagging finished, then Geoletter will used o convert imoge
with geoiag info fo other metodafo such as kmz file. KMI is g file extension for o
placemark file used by Google Earth {Fgure 2) and stand: for Keyhole Markup
longuage Zipped. EMZI files con confoin placemarks fegturng o custom nome; the
latitudinal and longitudinal coordinates for the locafion, and 3D mode| data. KMZ files
can be opened by Google Earth. This report is also included the TERENDAK 2022 kmz
& SONGSONG 2022 kmaz file fo determine the exact locaotion of the photo. Meanwhile,

Toble 3 was show the pheto coordinates for Pulou Songsong aond Tukun Terendak

Figure ¥ : The aciual posiion of geotagged imoge in Google Barth software




Table 3 : Coral photo ID and coordinotes for Pulou Songsong ond Tukun Terendak

5800198

1002796

TERENDAK (1)

5.80017

100.2756

TERENDAK (2)

5800149

100.2796

TERENDAK (3)

5.800156

100.2736

TERENDAK (4)

100.2797

TERENDAK {5)

5.B0O01EY

1002757

TERENDAK (&)

Turhinaria sp.

5.800242

100.2797

TERENDAK [7)

Turbinaria sp.

5800273

1002797

TERENDAK (8)

Turhinario sp.

5200334

100.2798

TERENDAK (2)

Heteractis sp.

5.B00356 1002798
‘5800394 100.2759
5.200444 100.28
5.800447 10028
5.800497 100.2801
5.800571 100.2803
5.800593 100.2804
'5.200721 1002807
5.B00767 1002807
5800943 1002808
5.200969 100 2808
5 800976 1002808
5800977 1002806
‘5.B0096E 100.2806
5.800974 100.2806
5_B00965 1002805
5.800981 100.2205
5.80095% 1002805
5.800957 100.2804
5 80096 100.2804
5.80D096 1002804
'5.800973 1002804
5.800977 1002804
5.800975 1002793
5.800787 100.2795
‘5800782 100.2755
5.800763 100.2795

TERENDAK (10)
TERENDAK {11}
TERENDAK {12)
TERENDAK (13)
TERENDAK (14)
TERENDAK [15)
TERENDAK (16
TERENDAK {17}
TERENDAK (18)
“TERENDAK {19)
TERENDAK (20}
TERENDAK {21)
TERENDAK {22)
TERENDAK {23)
TERENDAK {24)
TERENDAK (25)
TERENDAK {26}
TERENDAK {27)
TERENDAK (28)
TERENDAK {29)
TERENDAK (30)
TERENDAK {31)
TERENDAK (32)
TERENDAK {34)
TERENDAK {35)
TERENDAK (38)

Turbinaria sp.

Turbinario sp:

Acropora sp.
Acropora sp.
Turbhinaria sp.
Turbingrio sp.
Dfpsnstmea-‘_s-p_

Turbinaria sp.

Turhinaria sp.
Digsastraea sp.
Rhodactis sp.

Turbinaria sp.
Turbinaria sp.
Rhodactis sp.
Turbinaria sp.
Heterdctis sp.

Turbhinaria sp.
Turbinaria sp.
Heteroctis sp.
Heteractis sp.

Turhinaria sp.

Heteractis sp.
Turhinario sp.
‘Rhodactis sp.
Turbingria sp.
Turbinario sp:

Dipsastroeg sp.




5.800707

100.2794

TERENDAK (37}

‘Dipsastraea sp.

5.800653

100.2794

TERENDAK (38)

Heteracts sp.

‘5.800613

1002793

TERENDAK (39)

Cyphaostreg sp.

5.200586

100.2793

TERENDAK (40}

Turbinaria sp.

‘5.B00567

1002793

TERENDAK (41)

‘Rhodactis sp.

5.800345

100.2751

TERENDAK (42)

Palythoa sp.

‘5.B00393

100.2791

TERENDAK (43}

Turbingric sp.

5.800377

100.2752

TERENDAK (44)

Parites sp.

5800217

100.2792

TERENDAK (45)

Acropora sp.

580006

1002784

TERENDAK (46}

Diplogstrea heliopore

5.800278

1002797

TERENDAK (47)

Heteractis sp.

5.800327

1002758

TERENDAK (48}

Heteractis sp.

'5;%&15'4

100.2798

TERENDAK (49)

Turbinaria sp.

5.800358

100.2799

TERENDAK (50}

Turbinario sp.

‘5.R09228

16002916

SONGSONG (1}

Diploostrea heliopora

5.B09218

100.2916

SONGSONG {2)

Paorites sp.

‘5.B05211

1002916

SONGSONG (3)

Isopara sp.

5.809204

1002516

SONGSONG (4)

{sopora sp.

5809196

100.2916

SONGSONG (5)

5.809118

100.2916

SONGSONG (6)

Diplogstrea helioporo

100.2916

SONGSONG (7)

platygyra sp.

5.B08077

100.2916

SONGSONG (8}

Dipsastraea sp.

5.809061

100.2916

SONGSONG [9)

FPlatygyra sp.

5.805046

1002516

SONGSONG (10)

Platygyro sp.

5808991

100.2916

SONGSONG (11)

Platygyra sp.

5.808976

100.2916

SONGSONG (12)

Porites sp.

5.808%6

1602916

SONGSONG (13)

‘Dipsastroeq sp:

5.80836

100.2916

SONGSONG (14}

Dipsastraea sg.

‘5:E0B953

1002916

SONGS0NG (15)

Turbinario sp.

5.808952

1002516

SONGSONG (16)

Turbinaria sp.

5.EOB947

1002916

‘SONGSONG {17)

Jurbinaria sp.

5.80BE71

100.2917

SONGSONG (18]

Goniopora sp.

508835

100.2918

SONGSONG (19)

Turbinaria sp.

5.B0ES59

100.2919

SONGSONG (20)

Dipsastraea sp.

5.808961

100.2922

SONGSONG (21

Porites sp.

5.809061

1002522

SONGSONG (22)

Porites sp.

5.809122

1002922

SONGSONG (23)

Porites sp.

5.808165

100.2922

SONGSONG (24)

Parites sp.

580926

1002923

SONGSONG (25)

Porites sp.




100.2924

SONGSONG (26)

Platygyra sp.

100.2925

SONGSONG (27)

Euphyllio sp.

100.2925

SONGSONG (28)

Dipsgstroea sp.

100.2925

SONGSONG (29)

Parites sp.

1002935

SONGS0NG (30)

Dipsastroea sp.

100.2925

SONGSONG (31)

Porites sp.

100.2925

SONGSONG (32)

Favites sp.

100.2928

SONGSONG (33)

Dipsastrasa sp.

1002929

SONGSONG (34)

Dipsastroea sp.

100.2329

SONGS0NG (35)

Dipsastroeq sp.

100.293

SONGSONG (38)

Porites sp.

5808896

1002931

SONGSONG [37)

Porites sp.

5808852

100.2934

SONGSONG (38)

Parites sp.

5 BOBEEZ

100.2935

SONGSONG (39)

5.B08835

100.2937

SONGSONG (40)
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Maost coral reefs at Pulau Songsong and Tukun Terendak have significantiy
degraded at such o magnitude that recovery may never occur within a
hurman time scale. Stronger efforts are needed to prevent further degradation
of remote reefs in Malaysian waters as well as throughout the region. There is
an immediate need fo implement a monagement strategy fo reduce and/or
prevent non-point source pollution impacts on coral reefs before we wilness an
ecological and socio-economic collopse. In order to ensure the safeguarding
of coral diversity within the area for the long-term purpose, rehabilifation and
conservation aclivities such as coral planting and propagation should be
strongly emphasized. Furthermore, this study showed that an acoustic approach
is particularly suitabile for used in waters that have very low visibility. In addition,
the data collection using this approach does not depend on the cloud cover,
which is known to be a serious problem for satellite imagery. From this study
shows that the estimated area of Coral Cover in Pulau Songsong and Tukun
Terendak recorded an area of 22,272 m*® and 2,1 1 6 m® respectively. Moreover,
an acoustic approach will provide detailed information on bathymetry and
topography of this area and remains an important fool fo be used in addressing
a range of key issues relating to Marine Spatial Planning. Once the conceptis
empowered with policies and good govermnance, it will play an important role
in preserving and conserving fisheries resources. Last but not least, rather than
inheriting this earth from our ancestors, we are just merely borrowing it from the
future generation.




v

Cogan, C. B., Todd, B. J.. Lawton, P. & Najl, T. T. 2009. The role of marine habitat
mapping in ecosystem-based management. ICES Joumal of Marine
Science 66: 2033-2042.

Copeland. A.. Edinger. E.. Devillers, R.. Bell, T.. LeBlanc, P. & Wroblewski, J.
2013. Marine habitat maopping: in support of Marine Protected Areaq
management in a subarctic fjord: Gilbert Bay, Labrador, Canada. Joumnal
of Coasfal Conservation 17(2): 225-237. doi:10.1007 /51 1852-011-0172-1

Coral Reef Aliance. 2021. How Coral Reefs Grow. Saving the Wond's Coral
Reefs. hitps://coral.org/coral-reefs-101 /coral-reef-ecology/how-coral-
reefs-grow/ [26 June 2021].

Edinger, E. N. & Risk, M. 1. 2000. Reef classification by coral morphology predicts
coral reef conservation value. Biological Conservation 92(1): 1-13.

Foley, M. M., Halpem, B. 5., Micheli, F., Armsby, M. H., Caldwell, M. R., Crain, C.
M.. Prahler, E., et al. 2010. Guiding ecological principles for marine spatial
planning. Marine Folicy 34(5): 955-946.

Foster-Smith, B. L., Davies, J. & Sotheran, |. 2000. Broad scale remote survey
and mapping of sublifforal habifals and biota: Technical report of the
Broadscale Mapping Project. Scottfish Natural Heritage.

Foster-Smith, R. L., Davies, l., Sotheran, |. & Walton, R. 1998. Is the RoxAnn2
ground discrimination system a useful tool for remote sensing and mapping
of subiidal benthic maring habitals. Proceedings of the 1998 Canadian
Hydrographic Conference: tuming data into dallars. Victoria. Canada.
him. 10-12.

Foster-Smith, R. L. & Sotheran, |. §. 2003. Mapping marine benthic biotopes using
acoustic ground discrimination systems. Infemational Journal of Remaote
Sensing.

Homilion, L. J., Mulheam, P. J. & Poeckert, R. 1999. Comparison of RoxAnn
and QTC-View acoustic boftom classification system performance for
the Cairns area, Great Barier Reef, Australia. Continental Shelf Research
19(12): 1577-1597.

Jordan, A Lawler, M., Halley, V. & Barrett, N. 2005. Seabed habitat mapping in
the Kent Group of islands and its role in marine protected area planning.
Aquatic Conservation: Marine and Freshwater Ecosystems 15(1): 51-70.

Magormian, B. H.. Clarke, W. & others. 1995. An acoustic bottom classification
survey of Sirangford Lough, MNorthemn Ireland. Joumal of the Marine
Biological Association of the United Kingdom 75(04): 987992,

Murphy, L., Leary, T. & Wiliamson, A. 1995. Standardizing seabed classification
techniques. Sea Technology 36(7): 15-20.



Pouios, D. E., Gdllen, C., Davis, T., Booth, D. J. & Harasti, D. 2015. Distribution
and spatial medeling of a soft coral habitat in the Port Stephens-Great

Lakes Marine Park: Implications for management. Marine and Freshwater
Research 67(2): 256-265. doi:10.1071/MF14059

Sotheran, |. 5., Foster-Smith, R. L. & Davies, J. 1997, Mapping of marine benthic
habitats using Image processing techniques within a roster-based
geographic information system. Esfuarine, Coastal and Shelf Science 44:
25-31.

White, W. H., Harbome. a. R., Sotheran, I. S., Walton, R. & Foster-Smith, R. L.
2003. Using an Acoustic Ground Discrimination System to map coral reef
benthic classes. Infemational Journal of Remote Sensing 24(13): 25641-2660.
doi:10.1080/0143116031000066781




INSTITUT PENYELIDIKAN PERIKANAN
(FRI)
11960 Batu Maung, Pulau Pinang.
TEL: (604) 626 3925 / 26
FAKS: (604) 626 2210

Website: http://fri.dof.gov.my

ISEN A7TA:DET-2R46-25-0

LI




