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Environmental quality in marine sponge habitats in the eastern coast of the Gulf
of Thailand

Arvut Munhapon, Sumaitt Putchakarn, Supattra Taleb, Wanchai Wongsudawan, Chaluay
Musika and Weawtaa Thongra-ar

Institute of Marine Science, Burapha University, Bangsaen, Chon Buri 20131, Thailand

Abstract

Environmental quality in marine sponge habitats in the eastern coast of the Gulf
of Thailand was investigated 3 times in January, 2014, October, 2014 and December, 2014.
The areas investigated were divided into 7 stations (5 Islands). Water samples at each station
were collected and analyzed for a range of physical and chemical parameters. The results
showed that the water quality along the area were in the following ranges : temperature
24.9-31.0 OC, salinity 28-32 ppt, pH 8.2-8.4, dissolved oxygen 5.7-8.2 mg/L, transparency 0.1-
2.0 m, suspended solids 8.8-21.2 mg/L, total ammonia 2.4-23.3 pg/L, unionized ammonia
0.5-3.0 pg/L, nitrite ND-14.3 pg/L, nitrate 2.2-55.4 pg N/L, phosphate ND-20.0 pg/L and silicate
72.5-327.5 pg/L. All water quality parameters were significantly different (P<0.01). These also
depended on the time and the stations. Although most of these are still within acceptable
ranges set by the Thai Pollution Control Department, these need careful monitoring to
ensure that the level of pollution does not deteriorate further.

Sponge were found 40 species 33 genera, 27 families and 10 order. In the industrial
area and the port, Chon Buri province found hjghly sponges, with 24 species, and
conservation zone in Rayong province found 21 species and found lowerly sponges Saket
Islands Rayong province found 16 species. These sponges have been found in the eastern
Gulf of Thailand. And the Indo-Pacific zone. The most of sponge were Order Haplosclerida
13 species, Order Poecilosclerida 10 species and found that sponges could be used as
indicators of the marine environment, for example Paratetilla bacca (Selenka), Biemna. fortis
(Topsent), Oceanapia sagittaria (Sollas) Coelocarteria singaporensis (Carter), and lIrcinia
mutans (Wilson) is often found in areas with relatively high precipitation O. sagittaria (Sollas)
and C. singaporensis (Carter) has the shape of growth. called "Fistule". The sponge is building
a pipeline stretching from the body sponge and often found embedded in the sea floor, soft
from settling, which, if we find these sponges to build a pipe to an altitude much more
likely. it can be conjectured that the area could be very high precipitation.

Phytoplankton found 78 Genera. Class Cyanophyceae 4 Genera, Class Chlorophyceae
1 Genera, Class Euglenophyceae 1 Genera, Class Bacillariophyceae 59 Genera, Class
Dictyochophyceae 1 Genera and Class Dinophyceae 12 Genera. The Genus found in cell

density averaged highest were Skeltonema, Chaetoceros, Bacteriastrum,. Guinardia,



Pseudonitzschia and Thalassionema respectively, and found many Skeltonema sp. in
January, Saket Island. The average cell density of phytoplankton is high in January. And
lowest in December, the study found the amount of phytoplankton highly was Saket Islands.
And lowest was Mun Islands. The relationship between water quality and phytoplankton.

Correlated with the depth. Transparency, Silicate and Suspended solids.

Keywords : Environmental quality, Marine sponge, Phytoplankton, eastern of Thailand
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AN AL INGIMEnT PNANTAUINGIRY Lazn1saTImzaIula aele
TAT3n15 NAGA (1959-1960) Wuwlatiniavin 2 classes 7 orders wag 10 families foarlut
WA, 2533-2534 lasinsdsiakaziudiegsdnildfinssgndundddunsiasiuseninanidu
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wenluiloguitlifdooy pgN/L - Aangms nIUAAUANNATY (2549)
(Unionized Ammonia) pk=0.09018+2729.92/11emp.

Pk=-log;((K)

Pk:*[Ogm(HJr)
Fu=1/1+(H"V/K)

Unionized Ammonia= Fu(Total

Ammonia)
Tulasyi (NO-N) pg N/L Diazotization Strickland and Parsons (1972)
Tulnsn (NOsN) pg N/L Cadmium reduction Strickland and Parsons (1972)

+ Diazotization

Noawa (PO4-P) pg P/L Ascorbic acid Strickland and Parsons (1972)

FANA (Si0,-Si) pg SVL  Silicomolybdate Strickland and Parsons (1972)
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- MIIATIRNTRY
1) Menuduainan-rgean Anade wazadeduuingu U8y

WUTULARENIT TN DS

[ ]
A I

2) Wrnadgluusaziunussuiisuiudeyaiiimssenuliluefn
3) WU UAMUTNTULRAE YR IMARE NSNS UAILIATTIUYDIAMAIN

Umeia (NSUAUANLaNY, 2549)

1.2.2 Fmsiiufegsunasinaune waznsiuunyie
1. mafuseghaimeadniuliesginnumuiusadunasiaouiin iusosns
thnzialagaingensoaunasinou (Plankton net) suatosmi 22 lalasiuns Tuuuian
FEAUAINEAN SNwanIMieg1ameasazaie Lugol’s solution UsIluNIBuEAULES @andl
oz 3 41 JanwirlauazUTinuaumuuiuresnasineuiirlasnsduiiu Suunviauas
USunaanumusdulussavananielindeanssedwuuiaudUseney Tngldalaniu

a [ s

whasineu (Sedgewick — Rafter slide) vu1aAI1ug 1 Tadans (dann 29Asad waglanan

Uy Adaimt, 2546) N1s3uunanaldlena1sensdeves anen 1Asei (2542), §aasinsel
Wevawysal waganz (2545), as5vid Srunqyfat (2545) uag Tomas (1997)
2. myguiuiaziuwunviounasineuiyazdwunlussivana wavinisldnidietdu
fail 1 wadld 1 wine wag 1 Fuaneld 1 mheuiy
3. Anngitoyailomenssuilnngg
3.1 Anssviiinsnuvainratevesiniug (Species Diversity Index) N3
AaTEImMATIYAUaINTa1Y MseAnsIuaULANF19edniug AuIunNgnIves

Shannon- Weiner Diversity Index (Washington, 1984) ﬁ'ﬂﬂf

= —35_, (ni/N.lnni/N)

AYUAINKAINUARNY

= FUIUTLAVDILNAINADUNY

Z U»wW T =T
1l

= FIUIULNAINADUNYIINLUA

Ni = FIUIUUNAIIRDUTIYUDIARLENA
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3.2 Anmssuiianueiiaue (Evenness Index) AWIANEATUDY Pielou Index

¥
v

(Clark and Warwick, 1994) n3il

E = H/In S

E = sudinuasinaue

H = futianurainrany
S = sruurdeluaoniitu

3.3 Anssvtiauynyun1awila (Species Richness) AWIuANLI3ves Margalef
Index (Clark and Warwick, 1994) il

R = (S-1)/tn(n)

R = awwiladuynyy
S = Funuviafiny
N

= PIUIURVIAUATINY

4. JATIEIIAINUFUNUTTEMNINIAUAUNLUUVDILNAINADUNT haziade
AuwnaeNveInn UM TaensmaduUseanSanduius wuu Pearson (Pearson

Correlation Coefficience)

1.2.3 madhsanasifiudegnaai
Wosthmzia {ABnsAnwddl

1. MINTIFRUANYULENINATIATIWRITINMEY (Skeleton) lneUseendanis
989 Putchakarn,et .al. (2004) Tnensiniiedesnognamestn USniWet (Tangential
section) warANAILYIN (Perpendicular section) FAnwanuazuazesrUsenauvesaln
adulevieni (sponging fibers) LLaﬂmqa%ﬁqmﬁmL'%&Néhsuaqaﬂ@aLLﬂsLéMLHW@@ﬁW Juiin
ToyauazluTuEUi LN 51981

2. MIRTIVAUANWaTLAZYUINVRIATUAR (Spicules) manaqﬁﬂmwizqﬂﬁmﬂ
7084 Putchakam, et .al.  (2004) dalnaundesmenaeganssal Anwdsznmuayin
vavesadaalagldanadaiduluaseunndnuadaausasUssinnlaitiosndn 25 61 Suiin
HauazdeyaluiUSeuisuiuenatsedalunisduunyin
3. mssuuneiavesimea ﬁﬂmsﬁﬂmswasLSEJ@ﬁmgmiwmsumﬁ’;ashwdmﬁﬂﬁlﬁmﬂ

NsdsIRNIAaUILLariotl]URnS eseideyaiaryinn1sitadeteinereansiieens
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WowhlngmsiUSeuiiouonanssnsds dslusesiu Orders, Families wa Genera 9z9ms
WIBULWIBUAIN Hooper & Soest (2002) Systema Porifera taz Boury-Esnault & Rutzler
(1997) Thesaurus of sponge morphology tWunan d@ulussauaiia (Species level) ¥11n1s
Wisuifisuanenansdrdewinegilfifununuliuesusuaugniesossiisnaninn
gmﬁa;ﬂav\laﬂﬁﬂaﬂ World Porifera Database (Van Soest, et.al, 2015)13165@33@318%@@
wazmsunsnszaevesieniluanslivsdleninmimsinseiedlssneurasilu
yruLasThMTanguAIAdBAdealosh  (Cluster  analysis) Tngld33vas
Sorenesen (Bray-Curtis) wagideuleannalndifvaiudiewmaiia nearest neighbor gl

TUswnsuAaNILmas PC-ORD for Windows version 4.17 (McCune and Mefford, 1999)



NaLAaZINTINANTSIFY (Results and Discussion)

nMsd1sIanuN AN MzA

HANSANW A Awndesludundveslasimpauinametimeani
nyfusenvedine sevhaftouunsian naay uassunen 2557 saurisdu 3 A% S 7
aonil Uszneude viinzsu 3 aandl imzanfin 2 aondl wasinedds 2 aandl Fawu
A AwndeslusaruATawhan Agean Aads warAdssuunasgiuvesusiay

[

a s alee o = S ] X v &
NWITIULHBINFANYN ﬂﬂLLﬁﬂﬂWﬂiNVI 3 ImEJEI@@::UQWWU’]LL%%WMIWW

nysnziy
AMAMEIIATOUNINLAUTIUMIINIEIN AABATEELIANYIINTTITE NUAAWNER

A1EeEn ARRY LarAlleuuuiInTIuamAasTivesiAnw daandupisen 3

a

wasilaiSeudisudmaiimesssnin 3 aondl Swau 3 ads fdnw Fuanduamd 3
vt ludoudiondu gamnd Ay anudunse ss wazeendlauazaevia 3 aniilen
TndiAesiusnn Tnegaumaliingn 25.0 °C Minesfunans (RC2) luifeunnsay Jadhlutas
gavuT wazgsan 31.0 °C fmeiulu (RC2) Tuiieumanay aandnlusssrinenisdiss

wuinfinsidsunladlugisfiuauanniie 30-31 ppt wuqq‘ﬁqm fio 31 ppt Mmedunans
(RC2) ludounanau arununsn e Aidudeatu egluti 82-8.4 sisauantil sendiau
azanesan 5.7 me/L imefuuen (RCD) Tuifiounainy uazAgsan 7.6 meg/L Tisfunans
(RC2) Tuiousuiney nznouwvIuaeeiiAlnalAesiuinn fie 8.8-15.5 me/L waluilelugy
filsifideeu 0.5-3.0 pg/L saanuiinizsfunans (RC2) Tuifeusunauuazgsganuiinizsiu
Tu (RC3) Tuifounaay Tulasvidlvgdaregsening ND-3.9 pg/L Taangaaanuiiiniesiu
nans (RC2) luifeunanau lumsm nurigean Ae 262 pg/L inzsiuuen (RCT) Tuidtou
Surey veandlrneglutissemine ND-11.4 g/l wugsgaimzsiunans ( RC2) Tuifiou
RaNAL wazdanm WU fengean e 270.0 pe/L Timzfunans (RC2) Tuifiousuney uas
paonszozafildvinnsinu Tutinamgineiu Saunmdanedesmmeia ideudnaas

U3avs Lleannegluunausnuningnssssuyd wasislnadnuvamaniie



M3NN 3 AfdsLazARasaunmEIndedluiuefuvememzaUTINMERmzan ANz Tuanvadlny

Temperature (°C) DO (mg/L) pH Salinity (ppt) SS (mg/L)
Area Station
Range  Average SD | Range Average SD Range  Average SD Range  Average SD Range Average  SD
Mun Island RC1 25.6-30.8 285 23| 5.7-71 6.6 0.7 8.3-8.4 8.3 0.0 30-31 30.3 0.5 11.2-14.5 129 1.3
RC2 25.0-30.8 28.3 26 | 59-7.6 6.9 0.8 8.2-8.4 8.3 0.1 30-31 30.3 0.5 9.1-15.5 11.8 2.1
RC3 25.1-31.0 28.2 26 | 6.3-7.6 6.8 0.4 8.2-8.4 8.3 0.1 30-31 30.3 0.5 8.8-14.5 10.9 1.7
Saket Island RI1  24.9-30.0 278 23| 6374 67 05 | 8384 8.3 00 | 2832 300 17| 123-16.7 14.7 1.4
RI2 25.4-30.3 279 21| 6.3-75 6.9 0.5 8.3-8.4 8.3 0.0 28-32 30.0 1.7 13.7-21.2 16.4 25
Sichang Island

CHI1 25.6-30.1 27.7 20 | 6.2-8.2 6.9 1.0 8.3-8.4 8.3 0.0 30-31 30.3 0.5 11.6-17.6 13.7 1.9
CHI2 27.5-29.9 28.7 1.3 6.1-6.3 6.2 0.1 8.2-8.4 8.3 0.1 30-30 30.0 0.0 11.6-14.5 13.1 1.1
Average 24.9-31.0 28.1 2.1 | 5.7-8.2 6.7 0.6 8.2-8.4 8.3 0.1 28-32 30.2 1.0 8.8-21.2 13.4 25

*Standard P p il 7.0-85 AF10% [ |

**Standard Ta2 Fa 7.0-8.5 AF10% ]

* VL8 ANLIATIINAMAINUIMEEYIEEE Usenndl 1 1iien1seusnemineInssssuwd (nsuaivaudaiiy, 2549)

“* PNGE ANMATTINAMAINUIMZIANEE UTElnil 5 1iHeN15aRavnIIuLALIGe (nTUAIUANNAY, 2549)

A

WA ULUAIIINANINETTUG

W - ANRsgIURznauLYILaRY IAlUAsusdadiintuliifunasiuveaaie 13U w39 1 ey wse 1 U uvindualdssuuiingguues

Aadeliug ngTnmamanede laud Anade 1 T Wianndilas vseegutdes 5 ASe Ndasiaing fu Anade 1 weu iiayniu vise

agatioy 4 A1 (MFanawing fu Tu 1 iwiew) s Landeatu Anede 1 U Iidaynieu i Jun uaziaiediu

81



AN5199 3 (@)

Total Ammonia Unionized Ammonia Nitrite Nitrate Phosphate Silicate
Area Station (ug N/L) (ug N/L) (ug N/L) (ug N/L) (pg P/L) (ug Si/L)
Range  Average SD | Range Average SD | Range Average SD | Range  Average SD Range  Average SD Range Average SD
Mun Islands RC1 9.5-21.4 14.8 45 | 1.3-28 1.9 0.7 | 0.4-2.1 0.8 0.6 | 7.4-26.2 19.0 75 | 0.0-71 2.4 2.0 | 155.0-24.0 195.3 35.9
RC2 2.4-18.1 10.4 6.0 | 0.5-2.4 1.3 0.9 | 0.4-3.9 1.6 1.6 | 9.8-21.6 14.2 51 | 14-114 4.6 3.3 | 225.0-270.0  244.2 15.3
RC3 5.7-21.9 12.9 6.9 | 0.7-3.0 1.6 1.1 | 0.0-1.1 0.7 0.4 | 5.6-13.0 10.0 26 | 0.0-7.1 2.9 2.6 | 90.0-247.5 168.3 61.6
Saket Islands RI1 8.1-18.6 12.8 4.1 | 1.2-25 1.7 0.6 | 0.4-25 1.3 0.8 | 9.2-22.2 13.6 56 | 1.4-57 3.7 1.6 | 72.5-182.5 1225 a3.7
RI2 5.2-20.0 13.2 5.0 | 1.0-3.0 1.9 09 | 0.0-1.1 0.6 0.4 | 5.8-29.3 16.4 9.7 | 1443 2.7 1.1 | 75.0-300.0 2131 100.4
Sichang Island CHI1 8.6-23.3 17.4 52| 1.2-28 22 0.8 | 0.0-5.0 2.1 2.1 | 2.2-55.4 22.1 25.0 | 1.4-129 6.5 45 | 137.5-327.5 2317 80.2
CHI2 7.1-19.5 13.7 6.1 | 1.1-2.6 1.9 0.8 | 0.4-14.3 7.2 7.3 | 3.2-14.6 9.2 55 | 1.4-20.0 10.7 8.7 | 127.5-202.5 166.3 37.1
Average 2.4-23.3 13.6 5.6 | 0.5-3.0 1.8 0.8 | 0.0-14.3 1.8 3.0 | 2.2-554 15.2 11.6 | 0.0-20.0 a5 4.3 | 72.5-327.5 192.9 70.4
MDL 1.50 - 1.09 1.81 1.29 120
* = *70 = *20 *15 -
x> = *70 - *60 *45 -

nUNeLg . MDL MUNR9A1 Method Detection Limit

* AININTPIUAMNINUIMELEYIEEN Usenndl 1 1ien15eusnensneInssssusnd (nNsuaIuaANNaity, 2549)

* ANNNTFIUANAMUIMEAYILE Uselandl 5 1Hon15anaIvnIsuuazyige (nsuAuaNdaity, 2549

67
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28.1°C (3197l 3) AnuwdsuTuALaisvesumnivenimesasewing 3 1y laifiea
unnssiuegneiteddny ( P>0.05) dunadiuigamgivenimaaly iounaieuazany
WouunTAuuasueN donadeatunisinw vedlus’ meatan uayaasa auds, 2528
fenninAnangamgiivesimusssurtuusunmnivesennia Fsuegifuggnia
Snunznfivssna eudivesiasnaseniing nsvuaay mnudnvesi uazUiin
prnounIuaREvioATIlY  wandlewFeufleuiusunsguaunmimezarioiies

Usewialve dsfiodnegluinaeiunnsgiu

sandauazaneii

PnmsfinuUTinueendiauazasresimea auanififuiedns ludeusnsiau
Wouganau wag ieusunaN 2557 wul sendiauazanemgaiaaiimeshuuen (RC1) lu
Wousanan (5.7 mg/L) wagnuagean ( 8.2 me/L) Tuaanil tngdda vhemmiiu CHIT) Tu
Woumanau dAnadeiiiy 6.7 mg/L (Maft 3) Belaesrndsnsegluinasiunnsgiunmnn
dnzianeil (Litfosnda 4 mg/L) AULUSUTILA RS 00NTaLAZAIETENINe 3 1N
lsifimnuuandnstuogaiitiodidy ( P>0.05) iliilesomdnais 3 niing eglutiinm
nzade faduusnadfumead deudironlnasninuititdde Sohly veadediun
mnusuiutudeusytosinn Sasmsldesndiauiofivsrinauanysnlutlaowuadie
Jetfoumudne Bntmeiadadl  msmamauussrinsnathreudd shlmAans

wanidgueendiauatnaniaiuinganitlunsalngile vilvireendauasangiiasduy uag
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WalTeumsuiuAunsgunun I meanelveslsenalne Sedneglunoe

wn35gu (Witdeundn 4 me/L) Aauandlumsnei 3

<
ANULAY
= <@ %)l a @ Y 1 I~ I~

PMsENwIANBANludmele  auaaniinuimegislufiouunsiay  weaunaiay
wagiieusuINAL 2557 WUl ANUANgafaatiinivasin (Riluaz2) ludousuiieu (28
ppt) wagnuAgsan ( 33 ppt) tuaanil inedds autubie ( CHI2) vausiou natAy JAade
WU 30.2 ppt (1157997 3) AnunUsUsIuAtaasesruANludnziasynag 3 1y Tl

1 U 1 a v o L d‘ gj a 1 a a %; =

ANULANssiuegadideddny (P>0.05) ey 3 usnaslnaandvswavesiinen
Unuiliiddey desavilieufunaeand Tu 3 vl deflduansisiuunin e
Wisuieuiuaunsguaunmiimziayeiwesdsemelng Gdeineglunuansgiu

AILEAILUMAITIN 3

AUTUNTA-ANg

INNSANK arandunsn-rsvesimeia muanfifuiegisludiouunsiay Weu
panAL wag FousuAN 2557 wuin aandunse-sshgariaantinizsiulu (RC3) luidou
unsAx (8.2) waznuagedn (8.4) Tuaanfiinizduuen (RC1) wazannfinmizdunans (RC2) Tu
Fousueu fiAnadewindu 8.3 (el 3) muudsunuALedsvesmuIdunIa-ssos
dmsasewing 3 e Liflenuuensaiuediadifodfy ( P>0.05) Unfudauvawinid
uwasAneuivegmuiu luneunasiudsdanudesnsldasveulasenledesiamnn tield
Tunmsdanszinas Meomgivemuznadenivoulaeenleddassiiazaeluthaniosas
Fedudusestaormiveulasenles mnfpdnsvesansueuntd Foililuhdvinares
An$uatumiifinunvsLlusne ety desalfenudunse-savesihifisdy augandi 9
v 10 18 @chiATemsineiasadaiinmeils, 2546 ) Lﬁam%mﬁwﬁ’ummmﬁm
A TTzaseisvesUstmale (7.0-8.5) Sierheglunasiiiasgiu duandumsned

3

YSununznaulviuaes

MNsAnUTINaRzneuLIaey  auda ilinumeslusiounnsian  hau
paell WagiieusunaN 2557 wui1 UTnamgneunwvauasssandiaaniineshily (RC3) Tu
Wousuaw (10.0 me/L) waznuagsgn (18.0 me/L) luaandaaiinizaziiin iels (RI2)
Tufounaey TAnedewiidu 1 3.4 me/L (5197 3) mnuuUsUTIuALRABTRsUTINM

o w

MTNDULYIUADYTZUIN 3 1N AAULANANAURE TRy (P<0.01)
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wewlafienavun

mnmsinwueslidevoun auandiiusosdludounniiay Weunaau ua
Wousunau 255 7 nud wesluflevianuamaaianndinizifunans (RC2) Tuidteu Sunay
(3.2 pg N/L) wagnuegean (21.6 pg N/L) Tuaandannilinmedulu (RC3) Tuifounanau &
AadeiAu 1.8 pg N/L (914 3) mnuulsUsiuAedsveseslieoun 3 iy il

o w

AMNLANANAURE1IEE ARy (P>0.05)

wonluflesuiilaisiveau

nnmsAnwuenlufleguilifidesuy suanfifusions  ludeunnsen  1feu
panAy uag Wouduau 255 7 wud wenlinilesuitlifdoou sdvgaiand inzsunang
(RC2) Tuitousuinmu (0.52 ug N/L) uasnurgean (2.96 pg N/L) Tuaandineasiin iefls

(R12) Tudounanau flAiadowifiu 1.8 ug N/L (151 3)

Tulnsi

InNNsAnly lnsilutmzia auaonifuieds lufeuunsay Weunaau uas
Wousurew 2557 wuih Tulasvisgafiaantinizasia field (R12) Tuideusnsiau (0.24 ug
N/L) wagnuengean (4.8 8 pg N/L) Tuanil inngdds viheawilu (CHIT) Tuidiou Suanew @
ANaABwAU 1.8 pg N/L (n5efl 3) anuuUsusiuAadevedlulasisening 3 g 3

o w

ANULANANSAURE1STEAY (P<0.01)

Tuimsn

nmsdnuluasludvea auamdifuiedg lupauuNsIAN WhaunaIAY Wag
Wousunau 255 7 wudn lumsvenaadiaant ingdda vhenviu (CHI1) Tudiou Sunew
(2.6 pg N/L) wagwuenasan ( 55.2 pg N/L) luaanid inngdds hemuiy (CHIL) Tuifou

RaAY finnadawiiu 15.2 ug N/L (1514 3)

Waswnn

mnmsnvrlealslutmeia muanfifuiegs TuPauNNTIAY WhBUAAIAY WAL
Wousunau 2557 wudn veamamandiaaniineshilu (RC3) ludeusuneu Aoliingaany
waznuAgean (18.6 pg P/L) luaenilinmedds awiiude (CHIZ2) Tudou funau fauade
WU 4.5 pg P/L (115197 3) anawdsusauAedevesleamnsgning 3 e lfinany

[

upnEeAueg1sltsdEAY (P>0.05)
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Fanm

Mnmsfnwdainaluimes swanifuiedidudiouunmey Weunaau uas
Wousunau 2557 Ui Fainadasdiaaniinzazifa fulvg (RID) lufeufuneu (79.2
ug Si/L) wazwuAgegn (325.8 pg Si/L) Tuaanihngdts vhemmiu (CHI1) Tudousanay 1
AaAEiAU 192.9 pg Si/L (115197 3) AnuuUsUTIuAeaEvedting sening 3 e il
AMNLANANAUREIEEAYY (P>0.01)

yhmsiSsuifisugunndanndenssninanizsiu imeasiin wazimeads lnoms
thlvsunsuUsssnanansaiadifagy snldlunmsiinssianuuandsvesiiadonan
danndenszning 3 1ng uidlethdeyauvhmmeaeunsnszanevesdeya nuindeyauis
WEwesinisnszewuuliung (Wie) Jsldvinmsulasteyansnanilviinisnszanewuy
Uniidaeen Logy, waz Sqrt vesmnsfimediugroutiuninged ANOVA wasldadn S-N-K
(Student-Newman-Keuls) lumsliasgsianuunnsts wui Usinamgnounuuaosluih
wazlulnsdt Sanuuanssiuegnaiidedify ( P<0.05) sewiwia 3 1z (emdl 6) Tnedl
gaungfl Avandn Audunsa A sendiauazans wesludledoun ueulundeluguilifs

99U Tuwsv veaula wagdding liflauuanaisiuegiedidedidgy (- P>0.05) S¥nineys 3

Vg (AN 7)

180 1 P < 0.05 100 // P < 0.05
160 17 90 {7
- )
140 1 8.0 7
~
120 70 1
: 3 ~
5 Y 5 S 60 4 -5
T 100 7 uJan-57 ) P mJan-57
£ - . 50 .
= - Qct-57 4 Qct-57
o 807 7, P
- Q 40 7
e 6.0 i B Dec-57 =z Vs B Dec-57
’ - - 30 7
g -
e . 2.0 —
- -
20 7 10 +
/ > iAb a -
00 + T T g 00 + . T '

Kah Mun Koh Saket Koh 5ri Chang Kah Mun Koh Saket Kah Sri Chang

A9 6 WisuWsuAUSINusznauIuany wazlulasy sennaniziu innzasin was

o | =

=
PNITEYT VRABUNNTIAUN AAIAN LASHAIAN W.A. 2557
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350 - P>0.05 320 - P> 005
300 - 315 1
310 ¢
g B0 5 305 -
g z
5 200 mJan-57 2 200 - mJan-57
g 150 - mOct-57 g 295 4 W Oct-57
® Dec-57 & |  Dec-57
* 100 - 20
285 1
S50 28.0
0.0 . . 175 T T .
Koh Mun KohSaket KohSri Chang Koh Mun Koh Saket Koh Sri Chang
84 - P> 0.05 80 7 P > 0.05
— 7.0 1
84 1 60 1
83 1 mJan-57 g 50 1 mJan-57
i #0ct57 § 40 1 ~ |eoasy
831 8 Dec:S7 30 4 8 Dec:S7
20 1
8.2 1
1.0 7
2.2 ; : 0.0 . ; 1
Koh Mun Koh Saket Koh Sri Chang Koh Mun KohSaket Koh Sri Chang
250 7 P>0.05 30 P> 0.05
a 25 9
: 200 'g
E] 2 201
£ 1501 mJan-57 s mJan-57
g E 15
E " Oct57 £ L " Oct57
E 100 - ©
= m Dec-57 2 10 m Dec-57
8 g
50 5 05+
0.0 . . 0.0 . ; 1
Koh Mun KohSaket KohSri Chang Koh Mun KohSaket Koh Sri Chang
35.0 - P > 0.05 16.0 1 P>0.05
300 14.0 +
250 i 12.0 -
‘é 20.0 - W Jan-57 § 10.0 1 mJans7
z " Oct-57 & 807 " Oct-57
& 150 - S
ES W Dec-57 & 60 m Dec-57
100 4 40 |
50 7 2.0
0.0 T . 0.0 T . .
Koh Mun Koh Saket KohSri Chang Koh Mun KohSaket Koh 5ri Chang
i = =~ ! a 3
300.0 7 P > 0.05 a7 L‘U'iEJ‘UL‘V]EJ‘Uﬂ']QﬂJW{]ﬁJ AIULAL
250.0 <, ' a =
AT UNTIA-ANN DDNYLIUAZANY LL@NI&ILUEJ
5 2000 o ,
v a all 1aa
ER wlon57 Praviun worluielusunliidesu lwmsm
@ 1500 " Oct57 Y
[=] aa ! L
@ 1000 1 " Decs? WoENA LALTANA TTMINBNITUU 1N
50.0 - I3 a o | a
ALNA LAZINISEUY  VINPDUNNTIAN (ﬁ!a"lﬂll
0.0
Koh Mun Koh Saket Kaoh Sri Chang

LaEARIAN W.A. 2557
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ANUFUNUTIENTNAUNNUINZIAUNUTENITUAZIUIUYAVDIUNAIN ADUNY
NSANIANUFUTUSTENINAMAMUMEAUNUTEMTUR 2T UIULAE VBN

ABUNY LANITAATIEVANEUUS AN ANEUNUS WU UL S ( Person  correlation

a

coefficient, 1) fawanslumsnedl 4 wud gaungld aulunse -ane wenludelugunlidd

'
v a

a L L7 s U I a @ o ! = U U (3
99U lunsn danuduiusnisuiniuegnsiided s (P < 0.01) WHLUAIUFUNUTN AU

o

flumNuANLAZERNTRUAZANY LaAITIgaNalkasien1sasuwUaInufLLaoN Y
azane NuiiumededlauduiusnauiniuuSunangnounaiuasy tulasy taguSuna
AINURLRUIUTD NI REUNY HasanUSuanznauaswuILaBaL UL RN Y8959

a v A o L a A O et & =
g1msUTinategiiannanuruiu 8nnslulasidaduansuseneugunivessig
lulasiaudfimnusndunenisiesyiulavesunasineuity aziulainusnaiunaiinouiiy
fUSIuANrLILigIEn AousaunaninddlasudvsnaainiineaeininIudainng

Y

MENOULVIUABLDDNUT FOAARDIANILANNLSMISUINTENISIUATNAUTANG ag1eiitudAty

[ [y

81 Fadusmermnididywensasyiulavetnasineuiiy 9manlasvney



A15NN 4 ArduUsEANSavduTusTEnIRMA MU IMEIAUNUTEMSLAZLNASIROUNY (n=60)

Temp. DO Sal. pH SS Total NO,-N NO5-N PO4-P SIO,-Si Total

Ammonia Ammonia Phytoplankton

Temp. 1

DO 367 1

sal. 561 403" 1

pH 352" -108 -a84” 1

ss -.083 -154 -181 118 1

Total Ammonia 512" 325 -.080 213 115 1

Un. Ammonia 756 -400 -298 018 153 887 1

NO,-N -034 312 -165 309 164 -071 -010 1

NO,-N 518 367 325 022 -.030 216 339 431 1

PO,-P 115 -226 026 -046 -.085 353 330 648 279 1

SIO,-Si 198 215 -109 -300 -030 247 222 -247 472" -.086 1

Total Phytoplankton -173 065 161 -001 342" 126 094 -063 -126 071 275 1

1¢
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nMsdsaananimaa

Mnmsdmanieauaeziuseimlenimzausn ﬁuﬁﬁﬂmmﬂ%’mi’maﬁ
uardamiaszomuesiiavan 40 wia 910 33 dna 27 2 uay 10 Sudu Feedevia
mméﬁum\gﬂiu%mﬂumiwﬁ 5 waredoriauarnisunsnszatemuituiinneily a1s1e
#i 6 varnmliieslesihmaiinuanmsdsalduandily amit 9 mnweshitviins
dsaaTianun U USHAURRREMNTINRAISaviEing Y Jandavays (CHI) wutloL
‘vwLaﬁmm‘wmﬂ‘mmwmﬁqmﬁ"}mu 24 %A TRIRIABUIIUUABYSNENTNEINTTITUYA
vlingdu Jminseees (RO) WU 21 ¥lakazUSIAIIRERAIMNTINLALNIGD tnzaeiin
Jortasvees (R) wu 16 9iln e inuwmdrdiduneshiinuldvivluudnasnineils
nziueen (awed wavany, 25510 war 2551%) wazlundulawudila Hooper, Kenedy &
Soest,ZOOO)ﬂﬁjmaW\laﬂﬁ’]ﬁwummﬁqmﬁa Order Haplosclerida 13%#ia S09a9u1A® Order
Poeciloscleridanu 10 stind@anadodiu Hooper & Wiedenmayer, (1994) findrimesni
Maessusuitmuduriaelussuuinammaaauondeu

wosiwziaiinuunsnszaeldunnianfio Paratetilla bacca (Selenka), Biemna
fortis (Topsent), Gelliodes petrosioides Dendy, Oceanapia sagittaria (Sollas) Wway
Cacospongia sp. %ﬂwulﬁnﬂamﬁﬁ’ﬁm Tuvauedl While, Penares nux (de Laubenfels),
Clathria (Thalysias) reinwardti Vosmaer, wagNeopetrosia sp. “blue” wulluviiaauly

(%
1

fufiinedds SmiavayBuasmineiu Sminszees

Mnmsdsanuesiisunsnnaiydulatoum 5 sUuuuieiuf wuedou
m’mffmqLﬂ'18ﬁm(encrusting),LLUUﬁau(massive), LLUUﬁﬂﬁau (submassive), 53084 (sphere),
wuuEeda (burrowing) WaswUUAL (branching) Iuﬁwuauﬁwuagﬂmﬂmm%zyuwLﬂﬁau
pafmndarunyuuiniiands 50 %vesaudnwesiiamn sosanfenuuisiudmy
11U 18.4 % %aﬂa%’a?aLL’;mé’amﬁﬁﬂﬁwaaﬁﬁgﬂmamm%@Ll:uuLﬂﬁauwummﬂmmﬂ
Tassasvesuvasiiogordofiuuuus misifivsm3ssunsauuieuunsnszaneagunni
g miuresiudndaneldunnmulugae

slosihimuannsdsvlulaudssanm 2557 4 wurlasihiionvazanunsonrliu
S nRsan nnndoummeiald feehatu Paratetilla bacca (Selenka), Biemna fortis
(Topsent), Oceanapia sagittaria (Sollas) Coelocarteria singaporensis (Carter), Wag
Ircinia mutans (Wilson) sfwmuluudnaiinismnazneudeuinsgs O. sagittaria (Sollas)
and C. singaporensis (Carter) ﬁgﬂmqmmﬁaﬁﬁaﬂdﬂ “Fistule” Fesihazadravietn

gVUINAWINDIUT (Boury-Esnault and Rutzler, 1997) wazsinwuilsdaluusiiainunias



33

vlafigoulNINNIANAZNaUBR LN UNBsIE s svievulUawnTuwinlaenaae
au13aAInAiulaIUTINTLE1RE N SNNAYNBUAININ
PNMFIRTBlATIETvetinnau lusdasiunfnyilasnsianguaiiy
AaEARNAY (Cluster analysis) 1ngld38 Sorenesen (Bray-Curtis) method AUNTOUUIYN VY
%’ ¥ [~ A 1 a" % 1 a ] &S ] a v
vowlaalaeaniduasingufe naudl 1 lakn USHaUARRaIMNTINWaLINGe nyn1ead
Jarinyay3 (CHI) wag USIan ausnunsweInssssuwi viinesdu Sminszeas (RO) &
7989903 ULNLATIAS 19999 TN 9UNAANEARINULIN AINUARNYAFIUBIBIAUSENBUTNA
WenihflonvvzliewnanunaiiegerfevearivaecuinanduuuauznSiivenisagunsy
¥ < v 1 1 dy d' Y a a % = Igt; d' 1 % [y}
wuuieudulgnSinguauuas iuiilasudvinavenininnnuitinlvaasgneaaaie g duly
d' 1 d' = a 1 & @ [ [ d" a v
YU NANT 2 FBUSLIUUNYAAIMNTTULALIINITD 1Nzasin Janinszed (RN) Baililasaaing
Yo lAne uANF199INNGNA 1 83 100 %6illeaunanuiaiiuiunimduiuilsniss
A Y] ' EAY a vy H ~ ! a ) \
doulnsudsldanunsailudiuaznosiuliuiiavimzalinnuguuinmaenl nansinngu
ANUAAEARINUYRIRIRUsENaUTAsIas 19 danasin luuS nanundnu lawanslily - A
8

Distance (Objective Function)
1.8E-0.1 2.3E-0.1 28E-0.1 3.3E-0.1 3.9E-0.1
1 ] 1 ] 1

Information Remaining (%)
100 75 50 25 o
L 1 1 L 1

CHI
RC

RI

AN 8 NIRNGUANNATIEARsTUTatRIAUTENaULATIES 19 nvean e bUUTLINLT

Anw

MISAN 5 8T RUYNTIITINVRIMBIMEEIIN  lasinTITeaun EIndeuly

fuonfprssasimzlausnaveilimsianiang tusenvedinesuussunu 2557

F18%avln (Taxa) DRGURGY

Phylum Porifera Grant, 1836 Wasimzia
Class Demospongiae Sollas, 1885

Order Spirophorida Bergquist & Hogg, 1969
Family Tetillidae Sollas, 1886
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s18%0viin (Taxa) Hoansiny

1. Paratetilla bacca (Selenka, 1867) V\Iaﬂ‘j’]@jﬂﬂaﬁw

2. Paratetilla abracadabra (de Laubenfels, 1954) Waﬂﬁ’l@uﬂﬂaévﬂwmu
Order Astrophorida Sollas, 1887

Family Geodiidae Gray, 1867

3. Penares nux (de Laubenfels, 1954) WoarnanlsiEen
Order Chondrosida Boury-Esnault & Lopes, 1985

Family Chondrillidae Gray, 1872

4. Chondrilla australiensis (Carter, 1873) V\laﬂﬁmﬁﬂ?{ﬁﬂma
5. Chondrosia reticulata (Carter, 1886) Wmﬁ’mﬁﬁﬁﬂma

Order Hadromerida Topsent, 1894

Family Suberitidae Schmidt, 1870

6. Terpios granulosa (Bergquist, 1967)

Family Tethyidae Gray 1848

7. Tethya aff. robusta Bowerbank, 1872

Order Poecilosclerida Topsent, 1928

Family Microcionidae Carter, 1875

8. Clathria (Microciona) sp. “orange”

9. Clathria (Thalysias) reinwardti Vosmaer, 1880
Family Raspailiidae Hentschel, 1923

10. Thrinacophora incrustans (Kieschnick, 1896)
Family Desmacididae Schmidt, 1870

11. Desmapsamma vervoorti van Soest, 1998
Family lotrochotidae Dendy, 1922

12. lotrochota baculifera Ridley, 1884

Family Desmacellidae Ridley & Dendy, 1886

13. Biemna fortis (Topsent, 1897)

Family Mycalidae Lundbeck, 1905

14. Mycale (Mycale) grandis Gray, 1867

15. Mycale (Zysomycale) parishii (Bowerbank, 1875)
Family Isodictyidae Dendy, 1924

(%
a

WostiAdeUUeETGY
WQqﬁflgﬂuaa
Wosiadouunadda
Wosden
Wosihipdounuuddy
slasthAvaymin
Wosthasiilansg
Wosulyl

NouElafIawLma

Nou AW
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318%avln (Taxa) DRGURGY
16. Coelocarteria singaporensis (Carter, 1883) WosunseueY

Family Crambeidae Lévi, 1963

17. Monanchora unguiculata (Dendy, 1922)
Family Hymedesmiidae Topsent, 1928

18. Phobas arborescens (Ridley, 1884)

Order Halichondrida Gray, 1867

Family Dictyonellidae Van Soest, Diaz & Pomponi, 1990
19. Scopalina australiensis (Pulitzer-Finali, 1982)
20. Stylissa massa (Carter, 1881)

Family Halichondriidae Gray, 1867

21. Amorphinopsis excavan Carter, 1887
Order Haplosclerida Topsent, 1928

Family Callyspongiidae de Laubenfels, 1936
22. Callyspongia joubini Topsent, 1897
Family Chalinidae Gray, 1867

23. Chalinulasp. “black”

24. Chalinulasp. “yellow”

25. Haliclona sp. “purple”

26. Haliclona sp. “black”

Family Niphatidae Van Soest, 1980

27. Dasychalina fragilis Ridley & Dendy, 1886
28. Gelliodes petrosioides Dendy, 1905

29. Gelliodes sp. “purple”

Family Petrosiidae Van Soest, 1980

30. Neopetrosia exigua (Kirkpatrick, 1900)

31. Neopetrosiasp. “blue”

32. Petrosia (Petrosia) sp.

33. Xestospongia sp. “purple”

Family Phloeodictyidae Carter, 1882

NDIUNAFDUUNE LA

NGRS

NoIUNI 9 NEY

Wenivguse

WU AN Ve

NN UUILAIN

WoguNadEAn

PRGN GRN

=

No9ULARD UL

o

NOIUIWANUEAN

WosiadeunuuavU
oA udin

No9ULAADUAN

Wosdunna
WesnAuNY
NoguAsn

WOIUWARDUWT 1AL
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s18%0viin (Taxa) Hoansiny
34. Oceanapia sagittaria (Sollas, 1888) Waaﬁwﬁaﬂu?ﬂ,m
Order Dictyoceratida Minchin, 1900
Family Dysideidae Gray, 1867
35. Dysidea arenaria Bergquist, 1965 V\Iaﬂﬁmumﬁﬁnuwu
Family Irciniidae Gray, 1867
36. Ircinia mutans (Wilson, 1925) slasihdangudnn
Family Thorectidae Bergquist, 1978
37. Cacospongia sp. V\Iaﬂﬁﬁﬂmju?{ﬁﬂ
Order Dendroceratida Minchin, 1900
Family Darwinellidae Merejkowsky, 1879
38. Aplysilla aff. rosea Barrios, 1876 wgﬂﬁmﬁau?{ww“

Order Verongida Bergquist, 1978
Family lanthellidae Hyatt, 1875
39. Hexadella purpurea (Burton, 1937)

Family Pseudoceratinidae Carter, 1885

40. Pseudoceratina purpurea (Carter, 1880)

No9ULARBUUNEAY

VA RIGRIGEERIGRN
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M50 6 S1eTeviiauarnsunsnszatevesaluiuiAnw SminvayiuassveesUaulseann 2557

andiudaagng: WARARINNTIH: CHIT (Nnevinesniiy) wagCHI2 (Gududubie), niingdds, Jminvays; Ri1

Fulna) inzazifia) and RI2 (nesiiuldn inzazfin Adld), inzaziie, Swda

TN

waaydny: RC1 (N1esiunen), RC2 (1N1xsiunand), RC3 (nesiulw) myjinnzdu Jminszyes

N1SUNINSZR18: ¥ =nufeene : -= Linusag

*

o - - 4
a = maEmwLmeﬂL'iaUizmmmm%ﬂumqmamﬂssm . LY

Taxa

Jamdnvays

LUR

BAFINNITN

LUARAINNITU

B

F9UINTTYDY

LUARUINE

CHI1

CHIZ

Ri1

RI2

RC1

RC2

RC3

Phylum Porifera Grant, 1836

Class Demospongiae Sollas, 1885

Order Spirophorida Bergquist & Hogg, 1969
Family Tetillidae Sollas, 1886

1. Paratetilla bacca (Selenka, 1867)

2. Paratetilla abracadabra (de Laubenfels, 1954)
Order Astrophorida Sollas, 1887

Family Geodiidae Gray, 1867

3. Penares nux (de Laubenfels, 1954)
Order Chondrosida Boury-Esnault & Lopes, 1985
Family Chondrillidae Gray, 1872

4. Chondrilla australiensis (Carter, 1873)

5. Chondrosia reticulata (Carter, 1886)
Order Hadromerida Topsent, 1894

Family Suberitidae Schmidt, 1870

6. Terpios granulosa (Bergquist, 1967)

Family Tethyidae Gray 1848

7. Tethya aff. robusta Bowerbank, 1872
Order Poecilosclerida Topsent, 1928

Family Microcionidae Carter, 1875

8. Clathria (Microciona) sp.

9. Clathria (Thalysias) reinwardti Vosmaer, 1880
Family Raspailiidae Hentschel, 1923

10. Thrinacophora incrustans (Kieschnick, 1896)
Family Desmacididae Schmidt, 1870

11. Desmapsamma vervoorti van Soest, 1998
Family lotrochotidae Dendy, 1922

12. lotrochota baculifera Ridley, 1884

Family Desmacellidae Ridley & Dendy, 1886
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13. Biemna fortis (Topsent, 1897)

Family Mycalidae Lundbeck, 1905

14. Mycale (Mycale) grandis Gray, 1867

15. Mycale (Zygomycale) parishii (Bowerbank, 1875)
Family Isodictyidae Dendy, 1924

16. Coelocarteria singaporensis (Carter, 1883)
Family Crambeidae Lévi, 1963

17. Monanchora unguiculata (Dendy, 1922)
Family Hymedesmiidae Topsent, 1928

18. Phobas arborescens (Ridley, 1884)

Order Halichondrida Gray, 1867

Family Dictyonellidae Van Soest, Diaz & Pomponi,
1990

19. Scopalina australiensis (Pulitzer-Finali, 1982)
20. Stylissa massa (Carter, 1881)

Family Halichondriidae Gray, 1867

21. Amorphinopsis excavan Carter, 1887
Order Haplosclerida Topsent, 1928

Family Callyspongiidae de Laubenfels, 1936
22. Callyspongia joubini Topsent, 1897
Family Chalinidae Gray, 1867

23. Chalinula sp. “black”

24. Chalinula sp. “yellow”

25. Haliclona sp. “purple”

26. Haliclona sp. “black”

Family Niphatidae Van Soest, 1980

27. Dasychalina fragilis Ridley & Dendy, 1886
28. Gelliodes petrosioides Dendy, 1905

29. Gelliodes sp. “purple”

Family Petrosiidae Van Soest, 1980

30. Neopetrosia exigua (Kirkpatrick, 1900)

31. Neopetrosiasp. “blue”

32. Petrosia (Petrosia) sp.

33. Xestospongia sp. “purple”

Family Phloeodictyidae Carter, 1882
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34. Oceanapia sagittaria (Sollas, 1888) v v v . v v v
Order Dictyoceratida Minchin, 1900
Family Dysideidae Gray, 1867
35. Dysidea arenaria Bergquist, 1965 v v
Family Irciniidae Gray, 1867
36. Ircinia mutans (Wilson, 1925) v
Family Thorectidae Bergquist, 1978
37. Cacospongia sp. v v v
Order Dendroceratida Minchin, 1900
Family Darwinellidae Merejkowsky, 1879
38. Aplysilla aff. rosea Barrios, 1876 v
Order Verongida Bergquist, 1978
Family lanthellidae Hyatt, 1875
39. Hexadella purpurea (Burton, 1937) v
Family Pseudoceratinidae Carter, 1885
40. Pseudoceratina purpurea (Carter, 1880) v v
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Wesugnuea, Tethya aff. robusta Weswpdeuuddy, Clathria (Microciona) sp.

2NN 9 ATNFPE1INBIUNLLAUNITAINATETINAUFBE 1B MEaTIUU TN 2557



41

2

o

Woshileaduns, Mycale (Mycale) grandis

Wosthdwn, Mycale (Zygomycale) parishii Wowinszv1e, Coelocarteria singaporensis

AT 9(HB) AINFEIBLNNDIINLLAUIVRAINNITANTIAUFIDE B ML Tauuseunas 2557



42

NOIUIT N, Scopalina australiensis

WosAsden, Chalinula sp. “black” Westhwesiwiedndes, Chalinula sp. “yellow”
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Division Class Genus RC1 RC2 RC3 R R2 CHL CH2
Cyanophyta  Cyanophyceae Oscillatoria v vV Y v VY
Pseudanabaena v v ooV v oo
Richelia v v v oV
Spirulina v
Chlorophyta  Chlororophyceae Scenedesmus VAR
Euglenophyceae  Euglena v
Chromophyta Bacillariphyceae  Actinocyclus v ooV v o
Amphora A A A
Ardissonea . v v
Asterionellopsis v vV v
Asteromphalus v v v v v v ¥
Bacillaria v vV vV VY
Bacteriastrum A A A
Biddulphia v ooV v
Campylodiscus
Ceratualina v vV v oo
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Division Class Genus RCl RC2 RC3 Rl R2 CHl CH2

Chromophyta Bacillariphyceae Chaetoceros v v v VvV
Climacodium v
Climacophenia v
Cocconeis N A
Corethron v ooV
Coscinodiscus v vV v vV
Cyclotella v A
Cylindrotheca v v v Y v VY
Cymatosira VA
Dactyliosolen v o v v v vV
Detonula v vV
Diploneis v o ovov v VY
Ditylum v v v
Dokinia v
Entomoneis N
Eucampia v v vV VY
Fragilaria v
Grammatophora Vv Vv v oV
Guinardia v v v v YV Y
Gyrosigma v
Haslea v o vv v vV Y
Helicotheca A A A
Hemiaulus A
Lauderia v oYV vV
Leptocylindrus v o vv v vV Y
Licmophora v o vv v vV Y
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Division Class Genus RCL RC2 RC3 R R2 CH1 CH2
Chromophyta Bacillariphyceae Mastogloia v v o
Meuniera v ovY v Y VY
Navicula v o voY v vV Y
Nitzschia v ovoY v vV Y
Odontella v v Y Y v VY
Paralia v v vV
Petrodictyon v vV
Plagioeramma v
Pleurosigma A A A
Proboscia v v v Y v VY
Pseudoguinardia v
Pseudonitzschia v v v v ¥ ¥ ¥
Pseudosolenia v v Y Y v VY
Rhizosolenia v v Y Y v VY
Skeletonema v v vV
Surirella v v v Y v VY
Thalassionema v v v v Vv Vv
Thalassiophysa v v v oY
Thalassiosira v v Y Y v VY
Thalassiotrix vV v ooV
Trachyneis v ooV
Triceratium v oV
Chromophyta Dictyochophyceae Dictyocha A A A
Chromophyta Dinophyceae Ceratium v v v Y v VY
Dinophysis vV v
Diplopsalopis v ovoY vV Y
Gonyaulax v
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Division Class Genus RC1 RC2 RC3 Rl R2 CHl CH2
Chromophyta Dinophyceae Noctiluca v v
Oxytoxum v v v
Peridinium v oY Voo
Podolampas v
Prorocentrum v A A
Protoperidinium v v vV Y
Pyrophacus VooV v
Sinophysis v ooV
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CH2 45 23 0.61 4.66

DR 161 0.43 3.89
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A nawIndanTudvefuvasnaslmziauinuyeilimeianianzfuaanvading 20-25 ansiAd 2557 (ATILIN)

a9y annil Level Time DO (mg/L) pH Sal. (psu) | Depth (m) | Trans. (m) | Temp. (CC) | Temp. (°C)

21N"F ih

1 LNdUUBN (RC1) middle 10.50 6.95 8.25 31 10.6 6.5 27 25.6

2 LN1zIUNAe (RC2) middle 12.15 7.12 8.18 31 8.7 5.5 27 25.0

3 wnnesiuly (Re3) middle 14.45 7.19 8.16 31 5.2 5.2 25.5 251

4 ingazinaAulug (RID middle 11.28 7.42 8.26 32 3.3 2.5 24 24.9

5 inzaviinfiald Ri2) middle 13.34 7.50 8.33 32 4.5 2.3 24 25.4

6 meddsinenndiu (ciy | middle 10.38 6.24 8.26 31 4.1 4.1 28 25.6

*7 \neAdsaiuge () middle - - - - - - - -

* wunewe @an1ili 7 Tuluiniiiuimednslinngidnauldanunsaiuimegiainle




A nawIndanludvefuvasnaslmziausneilimeianianziuaanvasing 20-25 unsiau 2557 (ATUIN) (FiD)

Level SS unionized
. NH,-N NO,-N NO,-N PO,-P Si0,-Si
anni (mg/L) ammonia
(pg/L) (pg/L) (ug/L) (pe/L) (ug/L)
(mg/L)
1 iNELULen (RC1) middle 13.2+1.2 1.28+0.00 13.5+0.3 1.31£0.90 9.2+1.50 1.43+1.43 240.0+4.3
2 LNELUNAN (RC2) middle 12.242.7 0.88+0.00 11.10.3 0.71+0.36 10.5+0.64 5.71+1.43 229.2+5.2
3 wnzsiulu (RC3) middle 12.4+2.2 0.73+0.00 9.5+4.1 0.48+0.55 6.9+1.24 2.86+0.00 240.07.5
4 ineaziindiulug (RID middle 13.0+0.7 1.15+0.00 12.4+3.3 0.48+0.21 10.4+1.07 4.29+1.43 110.8+1.4
5 WNNZALLARARLS (RI2) middle 15.4+2.4 0.9520.00 8.6+3.1 0.24+0.41 6.3+0.56 1.90+0.82 80.0+4.3
6 LNEETLNERIMY (CHIT) middle 13.5¢1.2 1.1620.00 11.944.2 0.48+0.55 8.5+2.86 1.90+0.82 228.3+3.8
*7 LNEETLEINNUED (CHI2) middle - - - - - - -

* wunewe @an1ili 7 Tuluiniiuiedslinngidnauldanunsaiuimegiainle




A awwandenluduendevasasimaziauiinuseilinsianianziusanvadlng 6-9 naiau 2557 (A91 2)

a9y annil Level Time DO (mg/L) pH Sal. (psu) | Depth (m) | Trans. (m) | Temp. (CC) | Temp. (°C)
21N"F i
1 Neiuuen (RC1) middle 11.11 5.70 8.27 30 9.3 9.3 31 30.8
2 LN1zIUNAe (RC2) middle 12.23 5.87 8.31 30 4.3 4.3 30 30.8
3 wnnesiuly (Re3) middle 13.50 6.29 8.31 30 5.3 5.3 29.5 31.0
4 ingazinaAulug (RID middle 10.05 6.25 8.34 30 4.5 1.7 29.5 30.0
5 inzaviinfiald Ri2) middle 11.44 6.87 8.32 30 5.1 1.4 31.5 30.3
6 meddsinenndiu (ciy | middle 11.22 8.21 8.25 30 5.0 5.0 31 30.1
7 \nzddanuiutle i middle 9.23 6.07 8.24 33 4.9 4.4 32 29.9




A awandenluduerdevasasimzauinumeiinsianianziuaanvadlng 6-9 Aanau 2557 (A3 2) (sd)

Level SS unionized
. . NH,-N NO,-N NO,-N PO,-P SiO,-Si
Rz annil (mg/L) ammonia
(pg/L) (pg/L) (ug/L) (pe/L) (ug/L)
(mg/L)
1 iNELULen (RC1) middle 13.3+1.0 2.83+0.00 20.5+1.0 0.3620.00 22.6+0.70 4.29+2.47 159.2+3.8
2 LNELUNAN (RC2) middle 12.3+3.0 2.37+0.00 16.8+1.5 3.69+0.41 11.1+0.36 6.67+4.12 240.8+1.4
3 wnzsiulu (RC3) middle 10.2+1.4 2.95+0.00 21.60.3 1.07+0.00 10.2+0.58 5.71+1.43 166.7+1.4
a Lmzamﬁ’m;ﬁulmj (RID) middle 14.9+0.6 2.49+0.00 17.1+1.7 1.19+0.21 9.6+0.44 4.76+0.82 177.5+5.0
5 WNNZALLARARLS (RI2) middle 18.0+3.7 2.96+0.00 18.9+1.0 0.60+0.21 28.5+0.71 3.81+0.82 290.0+13.2
6 LNEETLNERIMY (CHIT) middle 12.2+0.7 2.80+0.00 21.4+1.9 0.95+0.21 55.2+0.35 5.71+1.43 325.8+1.4
7 LNEETLEINNUED (CHI2) middle 129415 2.65+0.00 19.2+0.3 0.48+0.21 14.2+0.38 2.86+1.43 200.0+2.5




A mawandenluduerdevasasimeziauinumeiinsianianziusanvadlng 15-24 §udnau 2557 (AT 3)

a9y annil Level Time DO (mg/L) pH Sal. (psu) | Depth (m) | Trans. (m) | Temp. (CC) | Temp. (°C)
21N"F i
1 1N1zLUUDN (RC1) middle 15.12 7.12 8.42 30 4.3 4.3 32 29.0
2 LN1zIUNAe (RC2) middle 14.10 7.59 8.42 30 2.6 2.6 29 29.0
3 wnnesiuly (Re3) middle 12.29 6.85 8.37 30 5.6 5.6 30 28.5
4 ingazinaAulug (RID middle 10.52 6.41 8.37 28 5.2 1.8 30 28.4
5 inzaviinfiald Ri2) middle 11.14 6.29 8.37 28 4.1 1.2 30 28.0
6 meddsinenndiu (ciy | middle 11.32 6.34 8.39 30 7.2 5.2 22 21.3
7 \nzddanuiutle i middle 13.25 6.33 8.38 30 5.0 4.6 26 275




A mawandenluduerdevasasimzauinumedinsianianziussnvadlng 15-24 Suanau 2557 (A5 3) (sa)

Level SS unionized
. . NH,-N NO,-N NO,-N PO,-P SiO,-Si
Rz annil (mg/L) ammonia
(pg/L) (pg/L) (ug/L) (pe/L) (ug/L)
(mg/L)
1 iNELULen (RC1) middle 12.3+1.9 1.73£0.00 10.5+1.0 0.7120.00 25.2+0.89 1.43+0.00 186.7+7.6
2 LNELUNAN (RC2) middle 11.0+0.2 0.52+0.00 3.2+0.7 0.36+0.00 20.9+0.89 1.43+0.00 262.5+6.6
3 wnzsiulu (RC3) middle 10.0+0.8 1.08+0.00 7515 0.36+0.00 12.8+0.32 0.00+0.00 98.3+8.8
a Lmzamﬁ’m;ﬁulmj (RID) middle 16.1+0.6 1.28+0.00 8.9+0.7 2.26+0.21 21.0+1.11 1.90+0.82 79.2+6.3
5 WNNZALLARARLS (RI2) middle 15.8+0.5 1.72+0.00 12.242.9 0.83+0.21 14.4+0.55 2.38+0.82 269.2+1.4
6 LNEETLNERIMY (CHIT) middle 15.6+1.8 2.63+0.00 18.7+4.0 4.88+0.21 2.6+0.35 11.90+0.82 140.8+5.8
7 LNEETLEINNUED (CHI2) middle 13.3+0.8 1.13+0.00 8.1+1.0 13.81+0.41 4.2+1.05 18.57+1.43 132.5+4.3
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AMNAUILUY ( BUIYFDEARNT)

Division Class Genus
1 2 3 4 5 6

Cyanophyta Cyanophyceae Oscillatoria 179 311 489 141 59
Pseudanabaena 10 6 17 ar
Richelia 26 111 86 40 88
Spirulina

Chrophyta Chrorophyceae Scenedesmus

Chrophyta Euglenoceae Euglena

Chromophyta Bacillariphyceae Actinocyclus 7 4 40
Amphora 140 118 218 182 198 54
Ardissonea 20
Asterionellopsis 3 25 20
Asteromphalus 8 20 14
Bacillaria 29 18 41 119 1,119
Bacteriastrum 137 186 80 25 99 3,146
Biddulphia 7 7
Campylodiscus 3
Ceratualina 16 21 23 25 68
Chaetoceros 1,080 1,393 1,023 703 1,386 6,367
Climacodium 11
Climacophenia 7
Cocconeis 3 6 33 20

Corethron




AURUIUY ( KUIEADERS)

Division Class Genus
1 2 3 4 5 6

Chromophyta Bacillariphyceae Coscinodiscus 20
Cyclotella 7
Cylindrotheca 72 168 29 802 950 258
Cymatosira 61
Dactyliosolen 16 79 345 33 40 88
Detonula 141 198 88
Diploneis 3 4 8
Ditylum 20 a7
Dokinia 7
Entomoneis 23 11 25 79 ar
Eucampia 3 4 17 17 20 14
Fragilaria 33
Grammatophora 8 20
Guinardia 271 1,925 5,276 810 396 488
Gyrosigma
Haslea 49 50 75 124 139 7
Helicotheca 11 6 25 7
Hemiaulus 75 114 98 99 198 217
Lauderia 6 1,132 1,089 285
Leptocylindrus 91 439 592 149 115
Licmophora 3 11 17 41
Lyrella 20

Mastogloia 3 40




AURUIUY ( KUIEADERS)

Division Class Genus
1 2 3 4 5 6

Chromophyta Bacillariphyceae Meuniera 13 111 75 322 277
Navicula 29 43 80 157 139 305
Nitzschia 33 14 6 364 356 353
Odontella 7 34 17 a0 14
Paralia 10 8 198 14
Petrodictyon 20
Plagiogramma
Pleurosiema 55 68 103 380 297 624
Proboscia 7 39 57 116 20
Pseudoguinardia 21
Pseudonitzschia 137 354 264 818 1,327 366
Pseudosolenia 3 a4 69 17 7
Rhizosolenia 140 543 431 264 178 549
Skeletonema 21 782,379 1,132,871 739
Surirella 3 11 20
Thalassionema 176 136 178 264 238 2,549
Thalassiophysa 8 20
Thalassiosira 23 14 86 322 238 170
Thalassiotrix 14 11 8 20
Trachyneis
Triceratium

Chromophyta Chrysophyceae Dictyocha 10 21 29 25 40 170

Chromophyta Dinophyceae Ceratium 20 11 80 59 27




AURUIUY ( KUIEADERS)

Division Class Genus
1 2 3 4 5 6
Chromophyta Dinophyceae Dinophysis
Diplopsalopis 33 7 29 17 20 27
Gonyaulax
Noctiluca
Oxytoxum 3 6
Peridinium 3 a4 17
Podolampas 14
Prorocentrum 7 6 59
Protoperidinium 3 25 57 40 20
Pyrophacus
Sinophysis
TIUUTI 2,947 6,469 9,994 790,148 1,141,663 18,660
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AMURUILUY ( RUYFDERNT)

Division Class Genus
1 2 3 4 5 6 7

Cyanophyta Cyanophyceae Oscillatoria 120 75 193 424 237 198 75
Pseudanabaena 4 9 32
Richelia
Spirulina 4

Chrophyta Chrorophyceae Scenedesmus

Chrophyta Euglenoceae Euglena 4

Chromophyta Bacillariphyceae Actinocyclus 4
Amphora 4 15 55 ar 9 8
Ardissonea 2 10
Asterionellopsis
Asteromphalus 2 5 16 5 a4 12
Bacillaria 32 25 16 733 623 26 16
Bacteriastrum 54 105 379 219 24 859 1,128
Biddulphia 5 16
Campylodiscus
Ceratualina 4 26 20
Chaetoceros 8,403 11,623 53,698 21,225 4,628 14,465 16,796
Climacodium
Climacophenia
Cocconeis 5 4 60 91
Corethron 18 24




AMURUILUY ( WUIYRRERS)

Division Class Genus
1 2 3 4 5 6 7

Chromophyta Bacillariphyceae Coscinodiscus 4 5 8 12 22 39
Cyclotella 2 5 12 4
Cylindrotheca 13 15 8 8 26 162
Cymatosira 67
Dactyliosolen
Detonula 141 181
Diploneis 4 5 16
Ditylum
Dokinia
Entomoneis 6 5 15 8 4
Eucampia 40 189
Fragilaria
Grammatophora 5
Guinardia 9 15 28 105 39 304 560
Gyrosigma
Haslea 11 10 a4 10 18
Helicotheca
Hemiaulus 17 10 8 a5 36 53 59
Lauderia 4 25 a4 70 87
Leptocylindrus 15 25 166 274 8 53 75
Licmophora 15
Lyrella 8

Mastogloia 5 4




AMURUILUY ( WUIYRRERS)

Division Class Genus
1 2 3 4 5 6 7
Chromophyta Bacillariphyceae Meuniera 11 60 32 176 24

Navicula 17 15 12 50 122 a4 79
Nitzschia 13 5 24 70 67 18 20
Odontella 5 30 36 13 24
Paralia 60 55 12
Petrodictyon
Plagiosramma 4
Pleurosiema 2 5 24 115 110 40 110
Proboscia 31 a3
Pseudoguinardia
Pseudonitzschia 165 10 1,929 36,260 10,799 1,247 2,699
Pseudosolenia 5 a4 12
Rhizosolenia 4 10 4 214 39 361 619
Skeletonema 35 20
Surirella 4 5 a4 9 8
Thalassionema 28 10 107 80 32 5,446 9,292
Thalassiophysa 13
Thalassiosira 9 8 85 a3 176 209
Thalassiotrix 5
Trachyneis 5 4
Triceratium a4

Chromophyta Chrysophyceae Dictyocha 9 32

Chromophyta Dinophyceae Ceratium 13 25 12 110 24 295 856




AMURUILUY ( WUIYRRERS)

Division Class Genus
1 2 3 4 5 6 7

Chromophyta Dinophyceae Dinophysis 15 8 4
Diplopsalopis 2 15 a4 30 51 18 20
Gonyaulax 4
Noctiluca 5 a4
Oxytoxum
Peridinium 10
Podolampas
Prorocentrum 13 30 20 5 20 9
Protoperidinium 6 30 32 40 36 35 67
Pyrophacus 2
Sinophysis 4

TIUUTI 9,003 12,157 56,728 60,479 17,380 24,281 33,615
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[

AMNAUILUY ( BUIYFDEARNT)

Division Class Genus
1 2 3 4 5 6 7

Cyanophyta Cyanophyceae Oscillatoria 55 a2 36 141 a6 4
Pseudanabaena 16 4 3 22
Richelia 18 a2 a4
Spirulina

Chrophyta Chrorophyceae Scenedesmus 35 34

Chrophyta Euglenoceae Euglena

Chromophyta Bacillariphyceae Actinocyclus
Amphora 5 8 40 213 54 159
Ardissonea
Asterionellopsis 5 4
Asteromphalus 12 13
Bacillaria a5 28 106 247 351 375
Bacteriastrum 688 127 71 66 695 1,204 1,018
Biddulphia 5
Campylodiscus
Ceratualina 12 a5 35
Chaetoceros 14,341 1,217 1,263 2,542 17,019 6,112 5,728
Climacodium
Climacophenia
Cocconeis 10 8 31 17 3
Corethron 15 9




AURUILUY ( KUIEADERS)

Division Class Genus
1 2 3 a 5 6 7

Chromophyta Bacillariphyceae Coscinodiscus 32 17 18 18
Cyclotella 4
Cylindrotheca 20 116 79 119 402 165 119
Cymatosira 18
Dactyliosolen 4
Detonula 171 97
Diploneis 11 4 9 3
Ditylum 10 9 12 4
Dokinia
Entomoneis 5 21 18 23 72 40
Eucampia 5 a4 a4 167 21
Fragilaria
Grammatophora 5
Guinardia 30 116 16 555 362 721 683
Gyrosigma 10
Haslea 32 12 62 75 18
Helicotheca a4 a4 57
Hemiaulus 10 21 16 172 69 484 476
Lauderia 170 53 95 352 793 408 185
Leptocylindrus 20 32 32 5,666 2,058 625 432
Licmophora 5 4 4 34 6 4
Lyrella

Mastogloia 6




AURUILUY ( KUIEADERS)

Division Class Genus
1 2 3 a 5 6 7
Chromophyta Bacillariphyceae Meuniera 5 32 115 6 90 93
Navicula 25 53 20 aq 276 135 137
Nitzschia 20 32 24 26 167 123 110
Odontella 5 8 62 29 15 13
Paralia 29 27
Petrodictyon 4 4
Plagiogramma
Pleurosiema 20 138 24 436 328 402 436
Proboscia 5 612 264 147 119
Pseudoguinardia
Pseudonitzschia 35 12 167 856 315 282
Pseudosolenia 5 11 a0 a0 21 9
Rhizosolenia 40 53 ar 1,031 316 706 375
Skeletonema 10,425 285,784 766 291
Surirella 10 11 20 27 22
Thalassionema 25 106 12 4 1,153 1,018
Thalassiophysa 11 8 4 3 13
Thalassiosira 30 85 36 62 167 114 93
Thalassiotrix a4 21 9
Trachyneis
Triceratium a4 3
Chromophyta Chrysophyceae Dictyocha 5 16 13 28 78 88
Chromophyta Dinophyceae Ceratium 10 32 62 126 21 18




AURUILUY ( KUIEADERS)

Division Class Genus
1 2 3 a 5 6 7
Chromophyta Dinophyceae Dinophysis 22 6

Diplopsalopis 35 32 16 26 75 3 26
Gonyaulax
Noctiluca
Oxytoxum a4
Peridinium 8
Podolampas
Prorocentrum 15 8 22 17 3 4
Protoperidinium 10 32 18 52 9 18
Pyrophacus 11 a4
Sinophysis 4

AU 15,743 2,423 2,000 23,167 310,897 14,756 12,632
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