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REPORT OF ENVIRONMENTAL SURVEY STUDIES ON
ARTIFICIAL REEFS AT CHUMPORN PROVINCE, THAILAND.

Dr. Yuttana Theparoonrat
SEAFDEC/TD

TD in collaboration with ASEAN and
SEAFDEC member countries conducted
Resources Enhancement project in Chumporn
province, Thailand asacase study. This project
isdesignedtointegrated installation of artificial
habitats in inshore waters with careful pre-
assessment of environmental and socio-
economic impact.

Department of Fisheries, Thailand
conducted an installation of artificial reefs at
Chumporn province on March — April 2004.
Two group of cubic shape concrete type,
1.5x1.5x1.5m, total 1750 pieces, areset onthe
project area number 46-16-07 and 46-16-08
(Fig.1). Theartificial reefs settleat 12m depth
with area cover is 2 km2.
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Figure 1. Location of Artificial Reefs
project site at Chumporn

Province, Thailand
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Figure 2. Layout of two group of Artificia
Reefs set at project site at
Chumporn Province, Thailand



124 1|

Position:

Budget:

A. Lat. 10 —49.00 N,
B. Lat. 10 -49.00 N,
C.Lat. 10-48.50 N,
D. Lat. 10 -48.50 N,

BC3. Lat. 10 -48.64 N,
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® Group of 115 pieces, Total 115 pieces

Figure 3. Layout of artificial reefs setting at area number 46-16-07.

Project Number:

46-16-08

€ Mark Buoy, Total 8 pieces

L ocation: Moo 6, Bonrai, Pakklong Village, Pratew District, Chumporn Province,

Concrete 1.5 x 1.5 x 1.5 meter, 875 pieces

Area: 0.5 x 2.0 kilometer
Water Depth: 9.5-—11.0 meter
Bottom: Muddy sand

Dist. From Shore:  3.0—4.5 kilometer
Material:

Position:  A. Lat. 10 —48.20 N,
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B. Lat. 10-48.20 N,
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B Group of 40 pieces, Total 360 pieces
@ Group of 100 pieces, Total 400 pieces
® Group of 115 pieces, Total 115 pieces
€ Mark Buoy, Total 8 pieces

— B250 m.

20250 m, . 26 kM,

Figure 4. Layout of artificial reefs setting at area number 46-16-07.

Figure5. M.V. . Khaow Khang, carry ,cubical shape concrete, artificia reefsto install at
Pratew dis-

11.03 11.03

(a). (b).
Figure6. Fork lift using for convey the cubical shape concrete dumping on the project site (a),
the dumping position are marked by anchor flag buoy (b).
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Result of setting position of cubical shape concrete block at artificial reef group.

Project Number: 461607

Group A (40 pieces) Group AB (40 pieces) Group B (40 pieces)

o fsoio ) #5011
5017 1 55010
01 looos { [ N oo - 1
et 2 : :
iaot 4 45007 . 3
5o s l4s.007 . Target 4,006 4
48010 " 40005 . : -
48008 Target l4o.006 ;e" :’ 145 004 L Target

ecre 0008 . center

center
8088 J49.005 s .02 : Dectare
3008 Dechre 49,001
42 ggg [49.004 2 v 149,000 N Buoy.
8688 lio.00a . 48959 . .
43808 ’ ¢ 48908 ) )
At o : s
148997 2 : 2 148.995
e : :
eget) Lo - - oo sa5%
pre
s s 000 pe
444444444444 4444444444 44444 greEErEtEEEE BEEBBBLBEBEEEEBEY
2EBEEREEREAEEEERAREGREEIINT g 2 8 8 8 3888828332 BEEESE 8 EEBUERBYER

Group BC1 (40 pieces) Group BC2 (40 pieces) Group BC3 (100 pieces)

|48.880 [48 763 [48 639
g 2 87 2 Py 1
§ : 45761 Target
4876 iz : s 9 s637 2
P 8 875 : center iy R 3
|48.757 Declare
e i . .
48870 center e ou s
572 : :
43,868 Declare b 48 632 - . o
L |48.752 |48 631 N
o808 -’ 811 48620 . Taret
[48.204 |48 749 |48.629 5 center
48852 iavie s s : .62 . Declae
.80 42247 sc27 . L Suoy
4s858 8748 626 -
.85 878 : 625 :
oo b assaa] |
48747 : : asen] Lo
48852 4870 622
|48.850 |48.738 |48.621
B2 E22g2328 88882 338838R833388238E B8 BERRRE g 3 g
ES R fraess ; fiasiz 2
lag62¢ las 552
las 511
lag 522 - 2 |48 549 2 4
Target. 48546 3 [48.510 s
48520 N center |48.543 [48.509
las518 : jae 540 a 8
Dechre lea 537 |as.508.
48516 2 Target Target
N Buoy 48534 [48.507
las 514 : las 531 center center
lag 528 Jas 506 - )
las 512 lae 525 Declre o coe . Declare
|48.510 2 |48 522 : N Buoy
X las 515 Jas 504 -
|48 508 N 48516
las.506 : e las.503 .
48 504 o [48510 N [48.502 2
l4s 507
las 502 e las.s01 s s
las.500 lae 501 las 500
s fasss
SEBBEBEREBESR s NIt 5§32 2g2es8cgg88
[e752 sz :
1 |48.880
laa751
2 48.878 2
[48.750 3 [48.876 4
lag. 740 4 las.874 8
48748 2 2 2 2 6 a2
Target las 870 Tamget
48747 : ‘ center |as.868 center
lag. 745 L Dechre las.866 e Declare
las.sse : Buoy
48745 N |48 862 ‘
48744 s |48.860 1 - -
48743 2 1 48858
las 856 B
las.742 : lag ase
lag.741 s 552




Group F1 (100 pieces) Group E (115 pieces)

Project Number 46-16-08
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Group C (40 pieces)

Group D (40 pieces)
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Figure7. Echo gram of artificial reefsinstalledinthe project site (a) 7 m height, (b) 3 m height



[ | FISHING OPERATION SURVEY
1. Fish Trap Fishing Operation

Fish traps with dimension of
90Wx190Lx60H cm, PE net webbing mesh
size 6.5 cm, wooden frame diameter 3.5 cm,
entrance wire mesh #3.5 cm, were individual
setting around the artificial reefs project site
where water depth is 12 m. The 8 pieces of
fish trap were setting fixed at bottom near by
artificial reefs Project No. 46-16-07 A, DA2,
E and F1, and for Project No. 46-16-08 BC3,
BC5, DA2 and E. The fish caught were
collected for speciesidentification after 6 days

of fishing operation.

2. Squid Trap Fishing Operation

Squid traps with dimension of
85Wx110Lx70H cm, PE net webbing mesh
size 5.5 cm, wooden frame diameter 2.5 cm,
were individual setting around the artificial
reefs project site where water depth is 12 m.
The 12 pieces of squid trap were hang on the
buoy line at 3 meter below water surface.
The squid caught were collected daily in the
morning time for 4 days for species
identification and size composition studly.
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(b)
Figure 9. Squid trap fishing operation (a),(b)

3. Bottom Gill net (Trammel net) Fishing
Operation

Bottom trammel net with inner
webbing mesh size 4.5 cm, and 26 cm for
outer net, were setting around the artificial
reefs project site where water depth is 12 m.
Theheight of netis2.4m and 35 mlong. Total
15 piecesof joining continuous net (total length
525 m) were set fixing at bottom by anchor at
both end. Thefishing operation are conducted
for 3 dayswith net soaking period of 15 hours
from the evening to next day morning time.
The fish caught were collected, species
identification, size and weight measurement
were performed.
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4. Collapsible Crap Trap Fishing Operation

Collapsible crap trap with dimension
of 38Wx54Lx18H cm, PE net webbing mesh
size 3 cm, iron frame diameter 4mm, were
joining continuous setting around the artificial
reefs project site where water depth is 12 m.
The 80 pieces of crab trap were setting by
long-line fishing operation pattern fixed at
bottom for 3 days of opreation. The traps
soaking period is 15 hours cover on the nigh
time operation. The crab caught were
collected, species identification, size and

weight measurement were performed.

Figure 11. Collapsible crab trap fishing
operation an its catch.

2. Benthos Survey

Thesurvey stationsfor benthose were
set at Om, 250m, 500m, and 750m, in the
direction of N,S,E, and W, away from the
center position of each group of Artificial Reefs
setting position. Total benthose sampling are
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22 stations. At each station a random
samplings of bottom sediment was collected
using a Smith-Mclntyre grab (area coverage
0.05 m?). The sediment was washed through
a set of sieves, the smallest one with a mesh
sizeof 0.5 mm. Benthic animal were collected
and fixed in 10% formal dehyde solutionin sea
water on board. The preserved macrobenthic
fauna were brought to laboratory for further
identify.

Figure 12. Random sampling of benthos by
Smith-Mclntyre grab and washed
through a set of sieves.

3. Fish Larvae Survey

Sampling for fish larvae was carried
out using M.V.PLALUNG on 19 November
2003. The bongo net, 60 cm. in diameter with
mesh size 500 micron at the mouth part and
330 micron at the cod end, was employed for
the horizontal haul. The net was towing at 1
meter below the surface with speed of 2 knots
for 30 min. A flow meter was attached to the
mouth of the net. Specimens were preserved
in 10% formalin/sea water mixture
immediately after a haul completed. Sorting
and identification was done at the laboratory.

Figurel3. Fish larvae collection by using
bongo net.



4. Phyto-Plankton Survey

The phyto-plankton samples was
collected from water sampler at 1 m below
the sea surface. Fifty liters of water samples
werefiltered through a phyto-plankton net (20
i m mesh size) and preserved in a 10%
formalin/seawater mixture. The sampleswere
concentrated by sedimentation. Cell count and
identification were conducted in laboratory.

5. Zoo Plankton survey

Sampling for zoo-plankton was carried
out using bongo net, 60 cm. in diameter with
mesh size 300 micron with employed in the
horizontal haul. The net wastowing at 1 meter
below the surface with speed of 2 knots for
30 min. A flow meter was attached to the
mouth of the net. Specimens were preserved
in 10% formalin/sea water mix immediately
after a haul completed. Sorting and
identification was done at the |aboratory.

6. Water Current Measurement

The water current observation was
conducted by using Acoustic Doppler Current
Profilers (ADCP). The ADCP unit was face-
up setting at the seabottom. The measurement
wascarried out at the center position of artificia
reefsNo. 46-16-08 (Group B) setting position.
The water depth is 12 m. The current speed
and direction were continuous recorded at 10
minutes interval for 24 hours. The recorded
data will be analyze for water circulation
pattern in the area.

Figure14. Thewater current observation was

conducted by using Acoustic
Doppler Current Profilers (ADCP)
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7. Fisheries Resources Survey by Hydro-
Acoustic Equipment

The fisheries resources survey in the
project site by using scientific echo sounder
(FQ-80) on board M.V.SEAFDEC 2 are
performed on 3 August 2004. The transect of
parallel cruise tract of 0.5 nautical mile were
conducted to cover areaof 3x4 square nautical
miles of artificial reefs setting area. The
scientific echo sounder was equipped with dual
frequenciesby using two split beam transducer
with frequencies of 38 and 120 kHz. The data
collected from the echo sounder were

recorded into hard disk for further analysis.

Figure 15. The transect of parallel cruise
tract of 0.5 nautical mile were
conducted to cover area of

Figure 16. The echo gram of fish detected
during the survey.



1321

Results
1) Fishing Operation
1.1) Fish trap

There are 4 specieswith total number
of 27 fish composed of Scatophagus argus,
Plotosus canius, Lutjanus sp., and
Synanceja horrida collected during the 1 st
(Pre.) survey cruise. The number of species
collected increasing to 10 species with total
number of 66 fish during 2™ (Post.) survey
cruise. Spotted butter fish (Scatophagus
argus), Lactice monocle beam (Scolosis
taeniopterus), Onespot snapper (Lutjanus
monostigma) and Blue swimming crab
(Portunus pelagicus) are the major species
collected from fish trap.

Table 1. Number of species of fish catch by
fishtrap during the 1% and 2™ survey
(November 2003 and August 2004).
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During 2™ (Post.) survey cruise
Lactice monocle beam (Scolosis
taeniopterus), and Onespot snhapper
(Lutjanus monostigma) are showing high
capturerate both interm of number and weight
(Figure 17).

Fish Trap Fish Trap
1t Survey 2nd Survey Figure 17. Amount of fish catch by fish
C . ] ] H
No | COMMON | Species |Number nght Number W(ggh‘ trap in Pre. and Post-survey

Soisibiie | Saomas cruisein t(?rm of (a) number
1 fish argus 24 | 1336 | 31 2525 and (b) wel ght,

Canine catfish Plotosus
2 el canius 1 280 0 0
3| Snaper | Lufawssp | 1 | 175 | 1 321 1.2) Squid trap
4 Soneﬁ sh Whg?ﬁzza 1 55 1 300
5 Lmlcib«rann?mde ta:cﬂ(gp(:;s;us 0 0 15 2470 During the pre-survey cruise, onIy
6 |onespot snepper| moneiona| 0 | o | & | 1m0 Bigfin reef squid (Sepioteuthis |essoniana)
;| Ve | s o o . 15 was recorded in the amount of 15 individual.
5| cape | . , w50 The number of species catch increased to 5
| Twobenced ll;_);plo_brion o . | . - specieswith thetotal number of 17 individual .

| ifasciatum . . . . .

BTt swimming Portunus However, Bigfinreef squid still themajor catch
o Rf[,;'id e S e species for post-survey cruise but the size of
Hswmmngerh,pamer 001 == squid dramatically decrease. The average

TOTAL | 27 | 1846 | 6 | ®l6 weight of Bigfin reef squid catch for pre-

survey cruise was 339.0 g. and 142.6 g. for
post-survey cruise. It was found that the
number of squid trap operated by local
fisherman in the project areaincreasing from
few number up to more than 200 trap after
the artificial reefs were installed.



Table 2. Number of species of fish catch
by squid trap during the 1% and 2™

survey (November 2003 and
August 2004).
Squid Trap Squid Trap
1st Survey 2 nd Survey
No. C%r:rrnn:n Species Numbers| Weight Number W(agg;ht
(cm.) (9)
Bigfinreef | Sepioteuthis
1 squid lessoniana 15 5085 7 998
Whitespotted Sganus
2 spinefoot | canaliculatus 0 0 4 215
Matted Acreichthys
3 | leatherjacket | tomentosus 0 0 3 162
Spotted butter| Scatophagus
4 fish argus 0 0 2 140
Two-banded | Diploprion
5 soapfish bifasciatum 0 0 1 150
TOTAL 15 5085 17 1665
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Figure 18. Amount of fish catch by squid
trap in Pre. and Post-survey
cruise in term of (a) number
and (b) weight.

1.3) Bottom qill net

Number of fish species catch
during pre-survey by using trammel net was
27 species. Thetotal catch was 809 individual
with total weight of 46,264 g. Three major
species catch were Croaker (Johnius sp) 165
individual, weight 10,242 g. , Pufferfish
(Arothron nigropunctatus) 171 individual,
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weight 10,524 g., and Indo-pacific mackerel
(Rastrelliger brachysoma) 111 individual,
weight 6,296 g.

During post-survey, number of
species catch wereincreasing up to 44 species
withconsist of 3,403individua andtotal weight
of 156,542 g. The major species catch were
compose of Long tongue sole (Cynoglossus
lingua), 1,492 individual, weight 57,852 g.,
Flathead (Sarsogona tuberculata) 638
individual, weight 37,531 g., Croaker (Johnius
sp.) 271 individual, weight 20,918 g., Smooth-
tailed trevally (Selaroides leptolepis) 141
individual, weight 4,600 g., and Fal se stonefish
(Scorpaenopsis neglecta) 102 individual,
weight 2,205 g. There are 4 species catch
during pre-survey but disappear in post-survey
catch record. That 4 species were consist of
Golden scad (Caranx kalla ), Canine catfish
eel (Plotosus canius), Mangrove blue crab
(Scyllaserrata) and Crucifix crab (Charybdis
affinis).

Trammael Catch by Numbers = Pre-survay

Sumber of Fishas

Trammel Mt Catch by Walght i Eamay

(b)

Figure 19. Amount of fish catch by bottom
gillnet (Trammel Net) in Pre. and
Post-survey cruise in term of (a)
number and (b) weight.
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Table 3. Number of species of fish catch by
bottom gill net during the 1% and 2™

The Regional Workshop on Artificial Reefsin Southeast Asia

Table 3. (Cont.)

survey (November 2003 and
August 2004).
Tramme Net | Trammd Net Tramme Ng | Trammd Ng
1< Survey 2nd Survey 1 Srvey 2d Srnvey
Common . Weight Weight ; i
No es  |Nurbers Nurmber Gommn : We We
name Sped (@) @) Na nerTe Saies  |Nunbe's (gE)ﬁ Number (g?"t
Log Cynog ossus -
1 | togegde | linga 19 72 | 14w | sm | Sopearyss
Srsopme B Fedadid] mgada 0 0 (o2 256
2 Hatheed tuberadaa n 536 638 37531
D | Ao | Aognq 0 0 s 1
3 QOroeker Johniusp. 165 10242 271 20918 Uiam Aueaus
Leograthus D |leghgjake| nooEcs 0 0 L %
4 | Poyfish L. 52 680 239 3362 Megglagis
Smoath ] 3l |Topidosd|  codfa 0 0 3B paliy
taled SHarad_es Heiayilla
5 trevdly leptdepis 749 141 4600 2 |Matisdring  herpex 0 0 n &5
Threedfin | Namipterus
6 | breem L. 1876 &% BB FeaLcrhon
33 | Hug sP 0 0 14 125
7 | Tegpm | Teapmsp 12 469 > 1540 Writefin Gares
Blue A | siveddly | filametoas 0 0 8 35
smMnming Portunus Sripdsa Rams
8 aeb pdagas 13 960 3 2530 3] cafish lineetus 0 0 6 1510
Martis | Hepiosquilla Meaber Lutiarus
9 mT}P herpex 2% B 1010 % | sgpe | ndamias 0 0 6 7
padfic | Rastrelliger -
10| meked | tradysrm oo | 2 | 185 el L:i'j@ 'yggcfsme 0 0 5 | w0
Spia N
11 | Catldish pheraoris % 3014 20 3115 3B rm_txjetm*r taanqes 0 0 5 2
Arathron Whitepotted) ~ Sgens
nigropunctatu P | grdad | cadiadaus 0 0 4 140
12 | Rufefish S 171 10524 16 86 Rodoptheimeg
40 | Satird aeb vigl 0 0 4 i)
13 | Singay Dasyatissp. 13 1670 12 640 Sodh
Fingescde | Sadndla ddlad
14 | sadindla firtriata 2 633 9 266 SNrrmrg O’H’}hjs
5| e Nbdqglmh » | 10 o - 4| ad dfiris 0 0 4 5
Qemtigy Peeas
Gesgback | Metapeneas .
16| shinp s n 170 8 15 L2 praan smalcts 0 0 3 10
Harfi
17 aﬁnI?y Sipnas. 20 1853 6 20 43 Ga1]d1f|sh Sicandhich 0 0 2 190
Brushtocth Saurida
18 | lizadiish | undospuanis 3 29 5 315 4 | Bxaarh | Shyaaaq 0 0 2 0
Wegtan Peeaus
19 | kingpraan | latisucatus 1 20 4 10 %5 | Sy Lyanss 0 0 1 (0]
Banaa. Pencas Metted | Aodadthys
2 r&ramnsef mieuaﬁs 1 20 3 16 4 | legthajadket famertcas 0 0 1 I3
Bidfinre Sypiatauthis Lageskd| Pagmds
2| sud lesoniana 5 40 3 170 :
i Prodics 7| Gy ofaida 0 0 1 Q0
2 id duvoucdli 4 175 1 105
o 8| Slap | Slapp | 0 | 0 1| >
pA] Cdha canedus 2 30 1 100
Gdden TOTAL 80 | 6| UB | 150
24 scad Caaxlala 28 130 0 0
Canire Fotoas
25 | cifished canus 4 584 0 0
Mangrove
26 | bweaadd | llasrda 1 50 0 0
Qudfix Cherybdis
g aeb affinis 1 26 0 0




1.4) Collapsible trap

Thereare 10 specieswith 94 individual
and total weight 7,013 g. recorded during the
pre-survey cruise. The major species were
Smoothshelled swimming crab (Charybdis
affinis) 35 individual, weight 473 g, Blue
swimming crab (Portunus pelagicus), 32
individual, weight 3,335 g., Mud crab
(Pilumnus sp.) 8 Individual , weight 550 g.
and Crucifix crab (Charybdis affinis), 6
individual, weight 595 g.

During the post-survey cruise, there
are 9 species with 197 individual and total
weight of 17,130g.

Blue swimming crab (Portunus
pelagicus) was the major species with 177
individual and weight 15,480 g.

However, theaverageweight of Blue
swimming crab (Portunus pelagicus) catch
decreasing from 104.2 g. for pre-survey cruise
to 87.5 g. for post-survey cruise. Thereare 6
species recorded in pre-survey cruise not
found in post-survey cruise but new 5 species
recorded in post-survey cruise. .

Table 4. Number of species of fish catch by
collapsibletrap during the 1% and 2
survey (November 2003 and
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Figure 20. Amount of fish catch by
collapsibletrap in Pre. and
Post-survey cruise in term of
(8 number

2) Benthos survey

August 2004).
Crab Trap Crab Trap
1st Survey 2nd Survey
No. Cﬂr:{:]n;n Species Numbers Weight (g.) [Number |Weight (g.)
Blue
swimming Portunus
1 crab pelagicus 32 3335 177 15480
Crucifix Charybdis
2 crab affinis 6 595 2 280
3 Mud crab Pilumnus sp. 8 550 0 0
Smooth
shelled
swimming Charybdis
4 crab affinis 35 473 0 0
Dorippe
5 | Spider crab dorsipes 3 260 7 720
Mantis Hepiosquilla
6 shrimp harpax 3 100 1 40
7 el lycodontistile 3 1320 o] 0
Sepia
8 Cattlefish pharaonis 1 210 0 0
Spottedttail Epinephelus
9 grouper p. 2 120 0 0
1 Sarsogona
0 Flathead tuberculata 1 50 0 0
1 Epinephelus
1 Grouper Sp. 0 0 3 220
Smooth-
1 tailed Sdaroides
2 trevaly leptolepis 0 0 1 20
1 | Stripedsea Plotosus
3 catfish lineatus 0 0 1 200
1 | Whitespotte Siganus
4 | dspinefoot canaliculatus 0 0 1 20
1 Threadfin
5 bream Nemi pterus sp. 0 0 4 150
TOTAL 94 7013 197 17130

There are 42 species of macro
benthos found at the site before artificial
reefs installation during November 2003
survey. Among this, 23 species are identify
and 19 speciescould not identify yet. There
are76individua found at location of artificia
reefs group A and 81 individual found at
artificial reefs group B. The major species
are Family Orbiniidae (36 ), Nephtyssp.(31),
Family Maldanidae (13) and Notomastus
sp.(9). Distribution of Family Orbiniidaein
AR Group A does not show any different
but its show high concentration at 250 m
Southward from center of AR group B. The
most concentration of Nephtys sp. found at
500 m. Southward from center of AR Group
A and at the center of AR Group B.
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Figure21. Distribution of benthos Family Figure 22. Distribution of benthos Nephtys
Orbiniidae around the center sp. around the center group of
group of artificial reefs during artificial reefs during November
November 2003, (a) artificial 2003, (a) artificial reefsgroup A,
reefsgroup A, (b) artificial reefs (b) artificial reefs group B

group B
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Tableb5. Listof macro benthosfoundinthesiteof artificial reefsduring the survey on November
2003.
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Figure 23. Distribution of benthosall Family
around the center group of artificial
reefs during November 2003, (a)
artificial reefsgroupA, (b) artificia
reefs group B

3) Fish larvae survey

During the pre-survey cruise, it found
that fish larvae 5genus composted of
Engraulidae, Gobiidae, Callinymidae,
Cynoglossidae and Nemipteridae as well as
fish eggs were recorded as shows in Table 6.

Table®6. List of fish larvaefound in the site of
artificial reefs during the survey on
November 2003.

Phylum CHORDATA Number

Fish eggs 27

Fish larvae

Engraulidae

Gobiidae
Callinymidae
Cynoglossidae
Nemipteridae

PR~ o
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4) Phyto-plankton survey

Phyto-Plankton found during pre-
survey cruise were composed of 2 Division,
4 Classes, 38 species as followings:

DIVISION CYANOPHY TA (Bluegreen algee)
CLASSCYANOPHY CEAE
Lyngbya sp.
Oscillatoria erythraea
(Egrenberg) Geitler
Richelia intracellularis Schmidt
Unknow Blue-green algae

DIVISION CHROMOPHY TA
CLASSBACILLARIOPHYCEAE
Order Biddulphiales (Centric Diatom)
Order Becillariaes (Plannet Diatom)
CLASS DICTYOCHOPHYCEAE
CLASSDINOPHY CEAE (Dinoflaglet)

Table 7. List of phyto-plankton found in the
site of artificial reefs during the
survey on November 2003.

No. Scientific Name 20 ym 300 pm
(unit/lit) | (unit/ml)
MARINE PHYTO-PLANKTON
DIVISION CYANOPHYTA (Blue
green algae)
CLASS CYANOPHYCEAE
1 |Lynghva sp. - 5
) ().\-(_'Hfu.'m-ia erythraea (Egrenberg) 374 61
Geitler
3 |Richelia intracellularis Schmidt 34 5
4  |Unknow Blue-green algae - 20
DIVISION CHROMOPHYTA
CLASS BACILLARIOPHYCEAE
Order Biddulphiales (Centric Diatom
5 |Asteromphalus sp. 136 2
6 |Bacteriastrum delicatulum Cleve 34
7 |Chaetoceras coarctatus Lauder 306
8 |C. diversus Cleve 476 2
9 |Climacodium biconcavum Cleve 374
10 |C. frauenfeldianum Grunow - 8
16 |Odontella sinensis (Greville) Grunow = 5
17 |Palmeria hardmaniana Greville 34 2
18 |Proboscia alata (Brightwell) Sundstrém
19 P.vcludu.'.?fmm calear avis (Schultze) 68 2
Sundstrim
20 |Rhizosolenia clevei Ostenfeld 34 -3




Table 7. (Cont.)

No. |Scientific Name 20 pm | 300 pm
{unit/lit} | (unit/ml)
21 |R. robusta Normann - 5
22 |R. stliformis Brightwell 34 1
23 |Thalassiosira sp. 272 52
24 Trr'(.'('rafim{i Sfavus Ehrenberg fo. 34
quadrata Grunow
Order Bacillariales (Plannet Diatom)
25 | Pseudo-nitzschia sp. - 25
26 Tfm.’u.\‘.\'fm{mm [frauenfeldii (Grunow) 272 2.264
Hallegraef
T. nitzschivides (Grunow)
27 Mereschkowsky 2550 9,823
28 |Dictyocha fibula Ehrenberg 68 -
CLASS DINOPHYCEAE
(Dinoflaglet)
29 Ceratium furca (Ehrenberg) Claparéde 68 1
& Lachmann
30 |C. fusus (Ehrenberg) Dujardin - 5
31 |C. trichoceros (Ehrenberg) Kofoid - 1
32 |Dinophysis caudata Saville-Kent = 2
33 |Prorocentrum micans Ehrenberg - 2
34 |P. sigmoides Bohm 34 1
35 Protoperidinium oceanicum 68 i}
- (Vanhéffen) Balech
36 |Protoperidinium sp.1 34 -
37 |Protoperidinium sp.2 34 -
38 |Protoperidinium sp.3 - 15

Remark: Sample 1.20 um : Number of
sample Unit/Lit
Sample 2.300 um : Number of
sample Unit/ml (1 bottle 2,400 ml)
(3 Bottles)

5) Zoo-plankton survey

Zoo-plankton found during pre-survey
cruisewere composed of 7 Phylums, 8 Classes,
19 species
asfollowings:

PHYLUM PROTOZOA
CLASS CILIATA
PHYLUM CHAETOGNATHA (ARROW
WORM)
CLASS SAGITTOIDAE
PHYLUM NEMATODA
PHYLUM ARTHROPODA
CLASS CRUSTACEA
PHYLUM MOLLUSCA
CLASS GASTROPODA
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CLASS PELECYPODA
PHYLUM ECHINODERMATA
CLASS ECHINOIDEA
CLASS OPHIUROIDEA
PHYLUM CHORDATA
CLASS LARVACEA

Table8. List of zoo-planktonfoundinthesite
of artificial reefsduring the survey on
November 2003.

20 pm | 300 pm

No. Scientific Name

(unit/lit) | unit/ml

MARINE ZOOPLANKTON
PHYLUM PROTOZOA

CLASS CILIATA

| Tintinnopsis gracilis Kofoid and
Campbell

PHYLUM CHAETOGNATHA
(ARROW WORM)

CLASS SAGITTOIDAE
2 | Sagitta sp. - 1
PHYLUM NEMATODA
3 | Free living Nematode - 5
PHYLUM ARTHROPODA
CLASS CRUSTACEA

4 | Corycaeus sp. 17 1

5 | Oithona sp. - 5
6 | Lucifer sp. - 49
7 | Brachyuran larvae - 5

8§ | Nauplius copepod 323 13

9 | Unidentified calanoid copepods 17 20
Class Ostracoda
10| Ostracod

Family OCYPODIDAE

Macropthalmus (Mareotis)
11| definitus (Adam and White, 15
1848)

Family SQUILLIDAE

Oratosquillina soliticans
12 (Manning, 1978) 2

13| Caridea 7
PHYLUM MOLLUSCA

CLASS GASTROPODA
14| Creseis sp. - 6

15| Gastropod larvae - 1
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Table 8 (Cont.)

NoJ Scientific Name 20 pm | 300 pm

(unit/lit) | unit/ml

CLASS PELECYPODA

16| Pelecypod larvae - 6
PHYLUM

ECHINODERMATA
CLASS ECHINOIDEA
17| Echinopluteus larvae - 1
CLASS OPHIUROIDEA
18| Ophiopluteus larvae - 5
PHYLUM CHORDATA
CLASS LARVACEA

19| Oikopleura sp. - 7

| CONCLUSION

There are 35 fish species were
recorded during the pre-survey collected by
all type of fishing gear. During post-survey 52
specieswere collected, while 30 speciesfound
both pre and post-survey. The average fish
size recorded during post-survey show
decreasing for some species such as,
Threadfin bream (from 62.5 to 43.8 g.),
Stingray (from 128.5 to 53.3 g.), Hairfin
anchovy (from 63.9 to 38.3 g.), Brushtooth
lizardfish (from 99.7 to 36.7 g.) and Bigfin reef
squid (from 98.0t056.7 g.). The speciesshows
size increasing were Croaker (from 62.1 to
77.29.), Terapon (from 39.1t061.6 g.), Mantis
shrimp (from 15.7to 31.5g. and, Mullet (from
45.91t0 81.9 g.). Total species collected from
both pre and post-survey were 57 species. It
shows clearly that artificial reefs could be
induced many fish species both pelagic and
demersal fish to feeding around the site.
Hopefully, the new artificial fish habitat could
be generating the spooning area for some
Species.
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Since, data from post-survey of fish
larvae, phyto-plankton, zoo-plankton and
benthos could not make acomparison between
pre and post-survey yet because of the samples
are under analysis. However, the duration of
3 months after artificial installation may not
sufficient to observed any effect artificial reefs
to fisheries resources yet. Then, it need for
more longer period to evaluate the
enhancement ability of artificial reefs to
fisheries resources.
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ICTD Data

Ship M.V.SEAFDEC 2 Cruise No. 3-3/2004

Station No. 1 (AR Group A)

Position Lat .10_48.85 N Long. 99_28.66 E

Bottom Depth 12 m

Pressure Temp. Salinity Oxygen pH PAR/Irradia Fluores. Density Conduct.

1 27.7879 33.2082 347489 | 8101 201E+02 | 258E+00 | 2.584 21.1166 5.344781 0.00E+00
2 27.8026 33.4487 432143 8.11 1.58E+02 | 235E+00 | 2.353 21.2927 5.380766 0.00E+00
3 27.8051 33.45 4.31551 8.1 1.08E+02 | 256E+00 | 2.556 21.2929 5.381253 0.00E+00
4 27.8038 33.4495 4.30755 8.11 TADE+01 | 2B7E+00 | 2667 21.2931 5.381076 0.00E+00
5 27.8006 33.4473 4,29871 8.1 525E+01 | 238E+00 | 2379 21,2926 5.380485 0.00E+00
6 27.8013 33.4542 4.31031 8.11 3FTE+01 | 241E+00 | 2413 21.2976 5.381585 0.00E+00
7 27.8014 33.4586 426406 | BA06 | 271E+01 | 257E+00 | 2.567 21.3009 5.382255 0.00E+00
8 27.8001 33.4623 423377 | 8104 | 195E+01 | 240E+00 | 2.400 21.3042 5.382706 0.00E+00
9 27.7974 334677 42196 8102 | 1.44E+01 | 251E+00 | 2.505 21.3092 5.383248 0.00E+00
10 27.7954 33.4691 4.19644 8.1 1.05E+01 | 258E+00 | 2583 21.311 5.383275 0.00E+00
1 27.7948 33.4708 418447 | 8097 | 754E+00 | 2B3E+00 | 2626 21.3125 5.383506 0.00E+00
12 27.7934 33.4618 418357 | B.O97 | 524E+00 | 3.05E+00 | 3.054 21.3063 5.38213 0.00E+00

Ship M.V.SEAFDEC 2 Cruise No. 3-3/2004

Station No. 2 (AR Group B)

Position Lat.10_48.52 N Long. 99_28.26 E

Bottom Depth 12 m

Pressure Temp. Salinity Oxygen pH PAR/Irradia Fluores, Density Conduct,

1 27.7586 33.2533 3.92102 | 8.092 | 448E+02 | 266E+00 | 2664 21.16 5.348286 0.00E+00
2 27.7836 33.4437 441138 | 8102 | 266E+02 | 269E+00 | 2694 21,2951 5.378127 0.00E+00
3 27.7814 33.4469 4.40268 | B.105 | 1.78E+02 | 278E+00 | 2.783 21.2983 5.37839 0.00E+00
4 27.7866 3.4563 437864 | 8103 | 120E+02 | 28BE+00 | 2.884 21.3038 5.380305 0.00E+00
5 27.7873 33.4575 4.33798 8.1 826E+01 | 301E+00 | 3.006 21.3045 5.380587 0.00E+00
6 27.7834 33.4637 429968 | B.097 | 559E+01 | 306E+00 | 3.056 21.3105 5.381128 0.00E+00
7 27.7818 33.4664 425827 | 8.097 | 394E+01 | 3.09E+00 | 3.086 21.3131 5.381385 0.00E+00
8 27.7793 33.4659 422552 | 8095 | 271E+01 | 316E+00 | 3.159 21.3136 5.381007 0.00E+00
0 27.7769 33.4664 419841 | 8.093 | 1.73E+01 | 3.28E+00 | 3.276 21.3148 5,380964 0.00E+00
10 27.7767 33.4666 4.1875 8093 | 1.19E+01 | 272E+00 | 2715 21.3152 5.381027 0.00E+00






