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Abstract

The optimum macrobenthic sampling protocol (number of replications and
sieve mesh sizes) was determined for detecting macrobenthic fauna diversity in the
Lower Inner Songkhla Lake. Macrobenthic samples were collected bimonthly from
April 1998 to February 1999 at nine stations using Tamura's grab (surface area 0.05
mz). The sampling protocols for assessment of community were replication and sieve
mesh size. In the first scheme, replicate .macrobenthic samples were varied in number
of replicates. A sampling replicate was taken at random and the arithmetic mean
calculated. Then 2 more replicates were taken at random and the mean for the three
units was calculated. Sample sizes were increased continually. by 2 replicate steps,
and the mean was calculated for 3, 5, 7, 9 and 11 units (6 treatments). In the second
scheme, each sample was sieved to isolate two animal size fractions : > 1.0 mm (1.0
mesh sample) and > 0.5 mm (0.5 mesh sample)

A total of 8 phyla and 170 species were identified. The average number of
species was 12 speciesf0.05 m’. The average number of individuals was 152 ind./m".
The comparison of macrobenthic fauna community compositions belween each
replicate and each sample was determined by using Bray-Curlis similarity and analysis
of similarity (ANOSIM). Based on data from this sludy, significant differences were
found among the macrobenthic communities of different replications at a significant
level of 98.9%. Results showed at 95% Bray-Curtis similarity that 7 grabs are

“necessary for a representative sample. At 90% Bray - Curtis similarity, it was found

that 3 grabs are necessary for a representative sample, but that 26 rare species were

(%)




lost. It was also found that the number of replicates that are suitable for assessing the
macrobenthic fauna in spatial and temporal analysis is between 7-11 replicates and 7-
9 replicates respectively. The differences in the number of replicates are related {o the
habitat and the season. The number of replicates that are suitable for assessing the
macrobenthic fauna in the phyla Annelida_, Crustacea, Mollusca and all other phyla
were 3, 7, 7 and 11 replicates, respectively.

The comparison of macrobenthic fauna community structure between samples
collected by the 2 mesh sizes was determined using Bray-Curtis similarity and
analysis of similarily (ANOSIM). No significant differences were found among mesh
samples at a significant level of 95%. Resulis showed that macrobenthic fauna
community structure from both mesh sizes are similar at 90.6% Bray-Curtis similarity.
No significant differences were found but using only the 1.0 mesh size 12 rare species
and 38,264 individuals were lost, thus any assessment of diversity and abundance of

macrobenthic fauna base on such a sample will probably be low.

(6)
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tmsfivh Fiduuouunuiifienads (Quinn and Dunham, 1983 #19lms Ludwig and
Reynolds, 1988)
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A 1 ] Ey P s o by = a ) a g
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P lwg AR USTLgAWAR (Biernbaum, 1979 ; Kuwabara and Akimoto,1986)
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salinometer % SAL 50 Fafiminniailu psu (Practical Safinity Units) waziaufSanm
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23.2 msAnmgminEIMenNLasaiiaaznauin

FusraiedulumstinuniSasdu (nuansiug 2541) wezaaniiifiudadne
Asvualnlndewamnan 2541 lagld Tamura's grab smflas 3 41 shaunduan
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el g8
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(1934) Talulasiaunanua (total nitrogen) @285 Kjeldahl (Bremner and Mulvaney,

1982) wazAdLaTiudunznan a1eit electrometric method (Page ef al., 1982)
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&

@1'swmw3Jgn@i’mlumiﬁﬂLmnmniwﬁ%ﬁ Natural History Museum, England (Dr.
Gordon Paterson and Dr. Alexander lan Muir}, Plymouth Marine Laboratory, England
(Dr. Mike Kendall), Coastal Museum of Natural History, Yokohama National University.
(Dr. Eijiroh Nishi) 8z Department of Ecologia Acuatica, Mexico (Dr. Sergio |. Salazar-
Vallejo) &3%WIn  Tanaidacea @mfaaaumwgnﬁmiumﬁhLmna’i'l%éﬁ Museum
National D'Histoire Naturelle "Grigore Antipa", Romania. (Dr. Modest Gutu) W8z Natural
History Museumn, England. (Dr. Roger Bamber) §1atnadaiwan Amphipoda 1@5unas
m’mmmgnﬁmﬁ Department of Zoology and Animal Ecology, Ireland (Dr. Alan A.

Myers) #ay Australian Museum (Dr.Jim Lowry)
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IWaudae
a Py a e 1 a A A a lv
Jenzitoyamminaudivanzanlwdaiufl 1Bsa uazlassin laoansls
univariate analysis 48z multivariate analysis vaslassaatszrnusainihduswalng
1 = [ Qs 1 A k-l . .
luudasrinand udidongu ninwudniiauadeafuiy Bray-Curtis (Bray-Curlis
Ll o o
similarity) nizay 95 % laslsldsunsy PRIMER {(Plymouth Routines in Multivariate
. ' . . o "
Ecological Research) (Clarke and Warwick, 1994; Carr, 1997) Falsznaudaeldsunsuy
1] [:3 L] 1 = xa) o ‘r
oy druiminasssiuasiimeahia ash
2.8.1 Univariate analysis Gil% species richness, Shannon-Wiener index, waz
’ a ﬁ?
evenness lapldlusunsy DIVERSE flgasvasiassuilasit

Species rishness fia SnuuaFdtanue
Shannon-Wiener Index (H') aunsu8s H' A
S
H=-2Z( np)
e s usz pluwiniiimesvesdszanng
S = Sl |
p, = é’ﬂﬁ'guéwmué’mfﬂﬂﬁammazﬁjﬁmiaﬁm’m%‘mfiﬂﬁﬁ?\uﬁmm
(P P2 Pa... Ps)
f1 H' 7levinandwioima evenness 9NEUNNS Pielou's evenness
Pielou's evenness
J'=H/1n (s)
(e H' A8 Shannon-Weiner index
s A el |
2.8.2 Multivariate analysis Reugasisnmuniunivedlassaidszmnumad
saiwihdusunalng Iﬂumﬁﬂnﬂ;ume%”mmwmaa‘iamaatwiazﬂ%mme?ﬁaﬁ
2.8.2.1 AenzinGouduesnnuasonfs  (analysis  of  similarities,

ANOSIM) 2adudazviiniundlasltlusin ANOSIM Fiaszi Global test 11 Global

2 ™ o A
R lauassuy@gudail

Eol

£

H, : ldfianuuandraszninsdsemandaivihdurwelwalluudasrinuud (R = o)

H, : Benuuandnsznidssmaudainifusmnalnaluudsevinuud (R = o)
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We Rz (Te-fw)/ (M/2)
I rs = The average of rank similarities arising from all pairs of replicates
between different treatments
E., = The average of rank similarities among replicates within treatments
M =n(n1)/2 {n = The total number of samples under consideration)

2.8.2.2 Tinvdnsaangy laguilasdayauuy double square root winia

ANMUARIUARILUY Bray-Curtis (Bray-Curtis similarities, D) @380n135 (Gray, 1981)

]
D =[-_§ I(X1j - ng) / (X” + Xgl)l

=

A . el
B xy, X 018 ANAYGNYNVRINTEF | 1 sondh 1 uaz 2
s 08 FIUINRLEF
A A .
mamyianzdnidusadluglussaulasunsy (dendrogram) lasldlilsunsy
CLUSTER usz DENPLOT uazhaadliifmdsfifudanundioniafeseausiadssning
nguvasvinandlasldlisunsy  SIMPER  wdlunsdieammananevesdaininan
1] 1 1 = L2 9/ ‘?
wwalngdnnni 160 85§ lausodmnziidefidudanuashonfedqnlysunsuil
W o g A Aol G'A ] ral s
l¢7 2zusaina laansassarnsneTastisannulundasriniundunu
2.8.2.3 &34mMw 2 §d MDS (Non-Metric Multidimentional Scaling, MDS)
P s O ) ] [=3 A
lasuinsdayaiuy double square root Liwiefunsdanga WALRGIHANT LA TIZAN
Yoasuuszuy 2 39 lasldldsunsy MDS waz CONPLOT LRanuaasnalaniznInyed
o > A ot Qs LYY ] [=%
Sruaudrinanzan lunmstnnlasshadenauvesdaiminduawnalng WBoaeen
' ' o ¥ A a '
sasnziamusisaenlnlaosn sumsEasadwus ansaslnbaung ag
;U a8 [ e
lustaaaulasunsy maafiemn MDS idasiidaysathaian 4 YENLUUA F9muIn
44 (% s ; = ~ 5, =1 o
gi9mw MDS 1¢ dazmgiinsfinmamamazinss (2 vEniaud) 9UFaIHedE
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1. ffaduasnInaDy

141 @Mﬁﬂﬁ%%ﬂ’lﬂﬂ’!ﬂﬂﬂﬂllastﬂﬁﬂaﬂ‘f’]
U3 maandIneInziaen s ameuluszinfewamgn  2541-numius
2542 (NT9HwINA 1) finwdni 0.97-2.40 wwas (el 1.52 + 0.43 Luas) ffes
7.29-8.52 (m’é‘n 7.88 + 0.44) Bsnmoandanazanoin 6.30-9.10 Hadniudaias (mﬁn
7.31 + 0.81 dadn3udafas) Anuidy 3.0-17.5 psu (Lﬂéﬂ 9.08 + 5.64 psu) 4az JUNY

28.40-30.20 adeniaaLSoN (1ady 29.08 + 0.63 BarniTaIEUR)

1.2 QuanEMENNNMBnKazIaiiuasfin
1.2.1 IWNBRINGL
g/ F=) ‘ A s o g A
Tnssaeasaznendulunsdrsiadasdu (puanius 2541) uazluaanil
L= ) A & [l A4 A ) 24 "
Wudredaitnualnd (wwnew) Gl 1 dumlassshieznaudiuaseaszozns

oo e ' [ A
ﬁnmluamw,numamamm'mwmﬂﬂ 2

A h = o tg‘ N =l @ [] X
AITNN 1 Iﬂ?d IO UDAUWRINNTIRITIVU aaduuazaobiAuAaegi \31%!,@1 BURLUTIBU

Month February Aprhi

Station %Clay %Silt %Sand  Soil structure  Station %Clay %Silt %Sand  Soil structure
1 5303 43.88 3.09 Silty clay 1 4498 3826 16.76 Clay
2 2949 6482 5862 Silty clay loam 2 36.84 5493 823 Silty clay loam
3 4746 4879 375 Siltyclay 3 4800 4810 390 Silty clay
4 3365 6345 290 Silty clay loam 4 5063 4811 1.25 Silty clay
5 34.17 65.03 080 Silty clay loam 5 4892 5078 0.30 Siity clay
§] 38.03 5745 452 Silty clay loam et 250 3.07 9443 Sand
7 3646 5950 404 Silty clay loam 7 37.97 38.02 24.01 Clay loam
8 3113 6783 1.04 Silty clay loam 8+ 4414 5300 285 Silty clay
9 30,07 60.84 9.08 Silty clay loam 9+ 5839 40.11 1.49 Sty clay

* New stations in April
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1.2.2 anwaeaailuaian
o £ =3 [ (=) =" L)
HaMTIATIdBunsdnniuen (OC), Bunsdans (OM), Tulasiausan (TN),

: a w s o A
wazArfteTresdu (pH) :nmIavvialwfsunumiusuasiumiun 2541 aaaneh 2

A A (=3 g 2/ =t s [} =
a15190 2 qmanwmxmamﬁmaoﬂumnmséﬂﬁm'ﬁammmzlmmmﬁnmamaLﬂau

LY

Month Station 1 2 3 4 5 6" 7 8* 9* Mean SD

February OC (%) 1.08 039 069 051 056 056 051 037 038 056 022
OM (%) 186 067 119 088 096 087 087 063 066 097 038
TN (%) 008 005 008 006 008 008 003 003 003 0068 002
pH (%) 650 600 580 620 600 540 560 570 570 589 033

April OC (%) 128 071 079 114 091 095 080 094 346 123 085
OM (%) 2.19 122 135 196 156 163 156 161 585 211 147
TN (%) 042 0.10 016 019 017 037 015 015 040 020 011
pH (%) 608 6.76 656 638 631 683 626 669 520 624 059

* New station in April

ol

Wifayafnwmznand Lmzmﬂmwmmaulmﬁauqumﬁ’uﬁ' WEZIN TN
- & | ' Ao o A o " P
ATz PCA (U1 5) wud aanilifldnwaiemandl uazmaomwzasdiuadigndswin
tJ s o A =1 1 r=
fiszeiu 97.5% luideunumwus (3Ufl 5a) 8 4 ndu As [7-4-6] [9-2) [8-5) waz [3-1] A
A e Adead A, A o & , . P A M
iuﬂﬁgmmmnumwuﬂmamaanm:gmaan@ﬁmelvuu (smil 6, 8 uaz 9) alknsay
1 t:l [ e 1 IJI = =y A (=)
AguundsnagaIduengg annfige TagRasananasfilszneusassiamoAnuluyiinm

& o A d a o e R
wuilsznavene mmummnmﬁwmn%mmaaﬁmfﬂmﬂwm@lmgawuﬁf UATRINA

b

=
i) |
2
Z
&

A {Biernbaum, 1979 ; Hammer, 1986 ; Kuwabara and Akimoto, 1986) &t

manduazmonwesiunsoadsiusnnud i ldag indnufazdalddumiadn  (xoni
P Y 331 ' A a

3 uaz 1) aniifidwuetulndludswawion @il 8, 8 wuaz 9) (FUA 3) S

A A v e ) a o 4 o & P
9 /0 NIﬂi\ﬁa’i’l\jﬁﬂﬁm"fﬂﬁlaﬂuuﬂgﬂqﬂﬂ']waﬂﬂ@ﬂuﬂu@]ﬂ@'ﬁﬂu&nﬂ’ﬂ% (3'1_’1’\ 5b)
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L) ¥ = e 1 LT A L - 1
2, 'i]']%’l%‘li’]?.l'élﬂﬂ"ﬁtﬂ‘i]Gl%ﬁ)ﬂ’lﬂﬁﬁl?ﬂ%’!ﬂ%‘ﬂ%’lﬂft%{g

INFUINTIREITTIVNG 594 grabs (9 sandl X 11 61 X 6 fign) Suamda
90,193 ¢ F1uIudI9e grab ag‘lw&qa 0-4768 daeio grabs (1ady 152 + 329.06 ¢l grab)
FumaliEdsn 170 38 huuslldsde grab agfludae 0-29 sUBF (0Fy 12 + 5.38
5 dde grab) Tiensilasseadsenauitldanmafudegsdndwaud 1, 3, 5,7, 9
ez 11 ‘E'liﬁ"m univariate analysis 82 mullivariate analysis 11).!30%%‘?% (@ofiend«)
Baam @oudneg) uselasin (Befiudussanriniu) Sofk
2.1 Univariate analysis

211 f univariate indices venlssnauFainindusmnalngFafudaattdan

o,

Srwandnenaiulwdfun

amﬁﬁﬁﬁhmuaﬂ%ﬁmnﬁq@ (105 /il4d) Ragnnil 6 uazam® 9 (105 #1l%s)
fausmil 5 ﬁﬁ'}muaﬂ%ﬁﬁfﬂﬂﬁzg@ (65 &iJEd) ¢ univariate indices BavYszEIRANFN IR
Suvwalngfifudetheaeiuindr 1, 3, 5, 7, 9 waz 11 B (n= 6) lnsiezaonil
Fanafl 3 dafmbhanswnalwgAwusnndawylidiusaniitn il

gt 1 4 8 s1iG& Ae Dorvilleidae {(unidentified sp.), Eunicidae larvae,
Edwardsiidae (unidentified sp.), Buccinidae (unidentified sp.), Afhanas sp.2, Ostracoda
{unidentified sp.), Stomatopoda (unidentified sp.) 8z fish larvae sp.3

sonft 2 4 6 U3« fa Capitamastus sp., Gari sp., Ocypodidae (unidentified
sp.), Aega sp. fish larvae sp.1 uae fish larvae sp.4

=]

so1% 3 4 3 /ilG fie Cirratulus sp., Aphelochaeta sp. U8Y Rocinela sp.

gon® 4 § 2 aU%% e Elasmopas sp. &z Oniscidaea (unidentified sp.)

aanfh 5 lalwy

fonil 6 3 6 7154 Ao Isaeidae (Unidentified sp.2), Cerapus sp., Melita sp.3,
Anopsilana sp.3, Idotea sp. W&z fish larvae sp.2

&3t 7 8 2 /114 fia Notomastus sp. use Cicadeliidae (unidentified sp.)




- : . . .y o w a ..d o e o by by
@197l 3 @1 univariate indices 2a9UsrTRuFR TmduntnalnniSafiudlnd i $1wudn 1, 3, 5, 7, 9 uaz 11 41 (n = 6)
T BN

Station Replication Total Individual Shannon- Evenness S$tation Replication Total Individual Shamnon- Evenness Station Replication Total Individual Shannon- Evenness

number  species  number  Wiener number  species number — Wiener number  species number  Wiener
number  /grab index number  /grab index number  /grab index
1 1 37 157 1.37 0.37% 4 1 42 204 1.92 0.515 7 1 44 45 2.36 0.756
3 68 139 1.47 0.348 3 56 181 1.78 0.442 3 63 45 3.08 0.729
5 80 140 1.53 0.34% 5 62 168 1.69 0.409 5 76 44 3.10 0.717
7 90 136 1.6 0.355 7 73 184 1.87 0.435 7 86 44 3.14 0.705
g 95 134 1.62 0.355 9 79 179 1.85 . 0423 9 9N 47 3.09 0.685
11 100 134 1.68 0.365 11 82 177 1.8 0.40% 11 95 46 3.07 0.673
2 1 34 89 1.86 0.529 5 1 29 140 1.43 0425 3 1 46 100 1.94 0.507
3 62 113 1.95 0.473 3 44 113 1.49 0.393 3 63 91 1.99 0.477
5 70 119 1.84 0.433 5 52 115 1.39 0.352 5 73 90 221 0.516
7 73 122 1.8 0.42 7 61 107 1.46 0.355 7 84 88 2.3 0.519
9 77 125 1.72 0.396 9 64 104 1.53 0.367 9 88 86 23 0.513
11 86 124 1.77 0.396 11 &5 103 1.55 0.371 11 91 82 - 230 0.509
3 1 42 84 . 215 0.574 6 i 55 754 l.42 0.353 9 1 49 134 2.7¢ 0.694
3 65 76 2.16 0.517 3 72 484 1.77 0.414 3 76 124 3.08 0.712
5 72 74 228 0.531 5 89 445 1.89 0.422 5 83 104 3.15 0.714
7 82 73 232 0.525 7 95 444 1.87 0.410 7 94 96 3.27 0.720
9 86 76 2.33 0.521 9 100 496 1.82 0.395 S 100 101 3.21 0.697
11 92 74 2.35 0.51% 11 105 531 1.85 0.396 11 105 97 3.24 0.696

2
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o & 4

gonik 8 81 1 §USK fa Paraleonates sp.2

amit 9 §) 7 /1% Ao Marphysa sp., Platynereis sp., Opheliidae (unidentified
sp.), Gastropoda (unidentified sp.2), Diptera (unidentified sp.), Bittacidae (unidentified sp.)
Waz Hetaerina sp.

stladinuiintszdn (common species) wifasnfiudethafinsddofing
nﬂﬁmﬁ fruau 7 #lEF Ae Nephtys sp., Cerafonereis burmensis, Nereidae larvae,

Maginella sp., Macoma sp., Victoriopisa sp. Was Clenapseudes sp. (Gﬂi’]d”ﬁ 4)
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Station :

o
Replication :

£

ol
Parheteromastus of Tenuis * * % * %

Capitellidae larvae

Cirratulidae

Heteromastus similis
Ceratonereis burmensts
Ceratonereis sp.

Heteromastus sp.
Medionuastus sp.

Notomastus sp.
Neplityidae larvae

Aglaophamus sp.
Nereidae

Unidentified sp
Nephtys sp.

Eunicidae
Goniadidae larvae

Hesionidae
Hesionidae larvae

Capitellidae
Capitamastus sp.
Capitella capitala
Capitellides sp.
Cirratuius sp.

Cosstiridae

Aphelochacta sp.

Dorvilleidae
Marphysa sp.
Emnicidae larvae

Goniadidae
Glyeinde sp.
Gordada sp.
Bonuania sp.
Gyptis sp.
Ophiodromus sp.
Parahesione sp.

Nephtyidae

Polychaeta

Annelida

Taxa /

29
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Pectinariidae larvae

Phylladocidae
Eteone sp.
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Phyllodoce sp.
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Replication :
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Pseudopolydora kempi
Pseudopolydera sp.l
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Pseudopolydora sp.2
Prionospio cirrifera

FPrionospio sp.
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Spionidae larvae

Terebellidac
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Guastropoda sp.1

Gustropoda sp.2
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Bullidae
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Bulla sp.
Hydrobiidae
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Unidentified sp.

Maginellidae
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Maginella sp.

Retustdac
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Station :

Taxa/ Replication :

11

i1

11

11

11

11

Retusa sp.l
Retusa sp.2
Sulcoretusa sp.
Skeneopsidac
Unidentified 5p.
Stenothyridae
Stenothyra sp.
Turridas
Massyla sp.
Pelecypoda
Pelecypoda sp.1
Pelecypoda sp.2
Pelecypoda sp.3
Pelecypoda sp.4
Arcidae
Unidentified sp.
Corbulidac
Corbula sp.
Psammobiidae
Gart sp.
Semelidae
Semele sp.
Lucinidae
Lucinoma sp.
Tellinidae
Macoma sp.
Mytilidae
Brachidontes arcuatulus
Crustacea
Amphipoda
Amphilochidae
Gitanopsis sp.
Aoridac
Grandidierella gilest
Grandidiereila sp.1
Grandidierella sp.2
Corophiidae
TUnidentified sp.
Hyalidae
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Station :
Replication :

Victoriopisa sp.

Elasmopas sp.

Qedicerotidac

Quadrivisio sp.
A. malabaricus songkia

A, euphrosyne

Athanas sp.1

Photis longicaudata

Gammareopsis sp.
Unidentified sp.

Unidentified sp.1
{Unidentified sp.2
Perioculodes sp.
Halicarinus sp.2
Leucesiidae
Osypodidac
Unidentified sp,

Paracalliopiidac
Unidentified sp.

Talitridae

Alpheus sp.l

Caridina sp,
Hymenosomatidae

Healicarinus sp.1

Athanas sp.2

Atyidae

Orchestia sp.

Cerapus sp.
Decapoda

Hyale sp.
Melitidae
Melita sp.1
Melita sp.2
Melita sp.3
Melita sp.4
Melita sp.5

ATTNA 4 (d)
Isacidae

Isochyroceridae

Alpheidas

Y
h
i

Taxaf
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Station
Replication :

3579011335 79%11335 7911

3579111357511

1357 %1135 79111

1357811135791

Taxa /

Isopoda

Anthuridea

Anthuridae
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Amakusanthura sp.

Cyathura sp.1
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Cyathura sp.2
Flabellifera

Acgidec

* 000000 0000C0CCO0O00000D0O0CQ0C0OQQO0COC0RC000CO0O0D0OO0DO0CO0C0OO0OCCEO0OOO

000 00 0 0 Q * » %

Acga sp.
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00090 0CO0O00O0O0OTOCODODQO0OD

Rocinela sp.

Cirolanidae
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Idoteidae

00O0OO0O0CGO0O0O0O0OO0OO0OOCOO0OOO0OO00O0GCGO0O0 00000900000

Tdotea sp.

Ostracoda
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00000OCGCOOQCQO0CDOQOHDODOOOCOCOOODDODODODODOODOOODOCOCOO0CO0O0CO0O0O000O0O0CO0O0O0 D
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‘Unidentificd sp.

Stomatopoda
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Unidentified sp.

‘Tanaidacez

Apseudidae
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oK & ok ok o koW W m oow ok W ok ok ok ok M % ok ok ok o A ow K Kk ok ok

* o R

Ctenapseudes sp.
Leptocheliidae

"

L A B

L]

* 0 0 L ]

Leptochelia afs. Savigmyi ¢ 0 0 0 0 0 0 0 0 Q0 O 0 6 C 0 00 0 0 0O0O0D0 0 0 000G 0 Q0 * %+ *

Pseudotanaidae
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Psecudotanagis sp.
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1 2 3 4 5 ] 7 8 9

Taxa/ Replication: 1 3 5 7 © 11 1 3 5 7 ¢ 11 1 3 $ 7911135 7 9111357 ¢1113 357911135 7911135791135 79 11
Tanaidae

Sinelobus stanfordi 000000000000000000000*“'*-0000000**;‘*"'000000******00**"*
Hexapoda
. Collembola

Isotormidae

Unidentified sp. 000DO0O0O0OO0OOOO0 0 000000 00000 D0 0 0 O ™ # % O * % % & %x 0o =***0og00o00000000 0
Insecta

Diptera

Unidentified sp. 000000 O0O0COO0CDO O O0D0O0DDO0OCOO0O000O0GO0O0D00O0O00000 0000000000000 0 »»» *x *
Terdipedidae

Tendipes sp. **m*m*or«m-ﬁ**0***«*0000000****uoom***gom***o**-«*w****mm
Hemiptera

Unidentificd sp. OO0 0O % % ¢ % ®= %« %« *x 0000O0O0O0O000OCOCO0OO00O0O00O0CO0O000O0COCCO0O0O0O0CO0C0D0IOOO0O0O0OC0CO0O0
Cieadeliidae

Unidentifted sp. 00 000O0O0CO0O0C0CO0 O O0COCO0O0O0OD0OO0OO0O0O0O0O0OGCO0O00O0O0O0O0O0CO0O0O0O00CO0G* *000000000000
Mecoptera

Bittacidae

Unidentified sp, 0000CO0O0OQOOOOO0O0O0O0OO0CO0O0O0OOCGDO0D0NO0D0QO00CO00O0O0O0O0OCO0O00000000000O0O0QO0O0LQ0C™** *
Odonata

Agrionidac

Hetacerina sp. 00000O0O0CODODOOODOOODO0COO0DO0O0O0O0ODO0DOOIOOOCCOO0ROO000C0000C00C000000O0TC0C ™
Chordata

Teleostomi

Fish lavae sp.1 00000 OGO & & % 00000 O0O0CCCCOO0O0O0O00O0CO00O0O0Q00O0CQC00000000000000O00O0O0CTCO

Fish lavac sp.2 00 00CO0O0COO0O0O0O0O0O00O00O0OO0O00CO0OCC 000000 % * %% 500000000 000000000

Fish lavae sp.3 * % 4 % 4 % 00 OO0 000000000000 0CO000000000000O00O0C00C0CO000000000000

Fish lavae sp.4 000000O0OCO0CO0O0™®*O0QO0O0O00O0O0OO0O0O0O0OCCECOQO00O0OO0CODO0O0O0ODODOOGCOCOO0000000D0000C0C0
Apogonidae -

Unidentified sp, 0000CDOOOOOOO0O0 O0COQOCO0O0O0O0O0000 0 O0O00C0C0 00000 * * 000000 0% * k%000 ** =
Gobiidae

Oxyurichthys sp. Q % ® % w * 0 O % * & * 0 00D 000 0 ** * k »* 00wk kg *xA k00000 *0O0CO000000O00** *

Unidentified sp.1 00000 OO OTO OTO 0TD 0D O 0 * * % * % 00000000 *™*H*2*06000000O0O0CO0CHHO0O0CCO00O00O0000O 0

Unidentified sp.2 C 60000 O0O0O0O0O0OCO0OO0GO0O00C 0000 000 0™ * ** % 0000000 **x*=*x0 0000000000 *
Hemirhamphidae

Unidentified sp. O % % » % *x 00000 ™ 0O00O0O0OO00OO0COCO0O0000O0C0D0O0O000000000000CO00CO00C0CO0CO0CC0CO00TCO0
Symbranchidae

Macrotrema caligans 0 O % % % * O *x » w o w % 000000000000 0C0C000 000000000000 0 * %k k% koK XX W o+
Totalspcciesnumbcr 3763809095100436270737’786425572828692425662737932E445‘26164655572899510010544687686919546637334839]49763394100105
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212 1 univariate indices vasilssmaNdaTnhAnnnalugFafudeinads

ﬁﬁui%%ﬁ@hdﬁﬂl%ﬁ?ﬂk’mﬂ

aaauﬁwm‘hmuaﬂ%ﬁmnﬁq@\ﬁmﬁau'&amﬂu w112 &UBF  wacdl
ﬁwuuuaﬂ%ﬁﬁaﬂﬁqﬂluﬁauf}wmﬁuf 1w 81 /LB ¢i1 univariate indices we3ilsrAY
Foimihauwsmnalngfifiudedsdaediwuds 1, 3, 5, 7, 9 uaz 11 51 (n= 9) luudazifon
Favaft 5. Famhuuwalngfiwomndewolaldnfuideudn dail

Wwawumew 3 8 #U8 laun Dorvilleidae (unidentified sp.), Eunicidae larvae,
Ceratonereis sp., Platynereis sp., Cerapus sp., Rocinela sp., Stomatopoda (unidentified sp.}
L8z Apogonoidae (unidentified sp.}

Lﬁauﬁqmﬂu 51 4 &9%d lwr Paraleonnates sp.2, Sabellastarte sp., |sacidae
sp.2 uaz Melita sp.3

GWoukiway U 6 a18§ ldud Ciratulus sp., Parahesione sp., Lysilla sp.,
Buccinidae (unidentified sp.), Ocypodidae (unidentified sp.) U8z Aega sp. |

wengmey 8 5 a5 |¢uri Opheliidae (unidentified sp.), Edwardsiidae
{unidentified sp.), Oniscidea (unidentified sp.), Idotea sp. W& fish larvae sp.1

Weusuen o 6 &UFE leud Gar sp., Flasmopas sp., Ostracoda
{unidentified sp.), Cicadeliidae (unidentified sp.), fish larvae sp.2 Waz fish larvae sp.4

wannumwut § 8 115« ldun Gastropoda sp.1, Gastropoda sp.2, Athanas
sp.2, Diptera (unidentified sp.), Hemiptera (unidentified sp.), Bittacidae (unidentified sp.),
Hetaerina sp. Was fish larvae sp.3
ﬁﬂ%éﬁwuzﬂuﬂs:ﬁwLzﬁ'iwztﬁnéhaai'mﬁuasﬁ'ﬂtﬁmﬁwnﬁaqumn@auﬁ
9 UG ldur Nephtys sp., Minuspio sp.2, Maginella sp., Macoma sp., Brachidontes
arcuatulus, Photis longicaudata, Victoriopisa sp., Cyathura sp.1 Wty Ctenapseudes sp.

(157471 6)




::I [ . - . . s = ltg s ()
@1979v1 5 AN univariate indices =nmﬂszmﬂuamimfmummmlmymzﬁnmatm
Fedrwandn 1, 3, 5, 7, 9 uaz 11 61 (h= 9) lwFaam

Month Replication  Species Individual number Shannon - Evenness
number number /grab Wiener index
April 1998 1 35 456 1.28 0.361
3 62 270 1.58 0.383
5 73 235 - L70 0.395
7 77 253 1.66 0.381
9 22 286 1.67 0.378
1 8% 308 1.73 0.386
June i 59 198 2.36 0.701
3 79 204 2.80 0.640
5 86 192 2.76 0.620
7 90 181 2,78 0.619
9 98 185 2.78 0.607
11 102 180 2.76 0,596
August 1 59 125 2.80 0.686
3 79 108 2,78 0.637
5 87 116 2779 0.024
7 99 114 288 0.626
9 102 112 2.89 0.626
il 112 109 2.93 0.620
QOctober 1 52 83 3.00 0,755
3 68 71 3.15 0.746
5 84 71 3.18 0.717
7 91 68 3.24 0.718
9 99 74 3.28 0,713
11 105 76 3.24 0.697
December 1 49 141 231 0.594
3 69 118 2.60 0.616
5 79 122 2.67 0.612
7 84 112 2.67 0.603
9 92 112 2.68 0.592
11 95 114 2.66 0.584
February 1999 [ 40 134 1.36 0.369
3 57 136 1.76 0.434
5 64 133 171 0410
7 76 134 1.82 0.420
9 77 130 1.74 0.401
11 81 124 1.76 0.400
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February 1998

7 911 3 5 7 9

wu, O = lany

* =

(

lwlBaa

Cigl

$1 1,3, 5,7, 9 uaz 11

3

NTIALAIDENALTTIUIN

“

b

(3 s

- e
fuauialn

L%

(3

6 THTOFATHIN

a
TN

December

October

June

April 1998

Month:

Replication ;

11

3 3

1

11

5 7 % 11

3

1

Taxa /

Annclida

Polychaeta

Capitellicac

Capitamastus sp.

Capitella capitata
Capitellides sp.

Heteromastus similis
Heteromastus sp.

Mediomastus sp.

e 0 0 ¥
o

Q
0

Notomastus sp.
Parheteromastus ¢f. Tenuis

Capitellidac larvac
Cimratulidac

0 0 ¢

»

"

00 0 0 0

0

Cirratulus sp.
Cassuridac

00 0 0 0

0

Aphelochacta sp,
Dorvilleidae

o0 0 0 0 0 0
0 o]

¢
0

0
0

Urnidentified sp

Eunicidae

Marphysa sp.

Eunicidae larvae
Goniadidac

¢ 0 0 0
0

"
0

Glycinde sp.
Goniada sp.

0

Gondadidae larvae

Hesionidae

Boruaria sp.

Gyptis sp.

Ophiodroms sp.

Parahesione sp.

Hesionidae larvae

Neghtyidae

c ¢ 0

0

*

Aglaopharmus sp.

Nephtys sp,

Nephtyidae larvae
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February 1958

June August October December

April 1998

Month:

Replication :

7 911 1 3 5 7 9 11

5

3

11

11

7

5 7 9 1

3

1

Taxa /

Nereidae

Ceratonereis burmensis
Ceratonereis sp.

0

0 0 0 0 O
0

0
0

0

0 0 0 0

[

Dendronereis pinnaticirris 0
Leonnates decipiens

Leonnates persiaca

Leonnates sp.

Namalyeastis fauveli

Namalycastis indica

0
#

Neanthes ¢f Mossambica

0 0

[t}

Neanthes talehsapensts

Neanthes sp.

0 0 ©

0
0

Parajeonnates sp, 1

0 0 ¢
0 0 0

0 0
0

Paraleannates sp.2

Platynereis sp.

0

0

Nereidae larvae
Opheliidae

Unidentified sp.

Pectinariidas

Lagis sp.

Pectinariidae larvae

Phyllodocidac

Eteone sp.

Phyilodoce sp.

Phyllodocidae larvac
Pilargiidac

c 0 ¢ *

0
o]

Sigambra phuketensis

Synelmis sp.

0 0 ¢
0 0 ©

0

0

Talehsapia annandalei
Pilargiidae larvae
Poecilochactidae

L]

Poecilochactus sp.

Polynoidae

0

0

0

0

Unidentified sp.

Sabellidac

Lacnome sp.

0

0

0

Sabellastarte sp.
Serpulidae
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February 1998

August Qctober

June

April 1998

Month:

Replication :

11

7 9113 5 7 9

5

3

1

11

7 9 11 1 3 5

3 5

1

Taxa/

Ficopomatus sp.

Sigalionidae

Imagima pheloe
Spionidae

0

0 0 ¢

Minuspio sp. 1

Minuspio sp.2

Miruspio sp.3

FPsewdopolydora sp.l1

0 0 0 0

0

Pseudopolydora sp.2

L

L

Pseudopolydora kempi
Prionospio cirrifera

Prionospio sp.

o o *

0

Spionidae larvae

Terebellidoe

0
"

Lystila of panbanensis
Unidentified sp.

Hirudinea

Unidentified sp.

Nemertea

Unidentified sp,

Platyhelminthes

Unidentified sp.

Cnidaria

¢ ¢ 0 0 ¢©
6 0 0 0
6 ¢ ¢ 0 0

*
0
0

Unidentified sp.1
Uridentificd sp.2
Unidentified sp.3

Edwardsiidae

0 0 0o ¢

0

Unidentificd sp.

MoHusca

Gastropoda

Gastropoda sp.2

Buccinidae

Gastropoda sp. 1

0

0

0

Unidentified sp.

Bullidae

Buila sp.
Hydrobiidas

Unidentified sp.
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Moenth: April 1998 June August Qctober December February 1998
Taxa/ Replication: 1 3 S5 7 & 11 1 3 5 7 ¢ 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9111 3 5 7 9% 11
Maginellidae
Mag;'ngna sp. * Y * " ® " " * * * L3 * - " ® * " " * ® " £l LY * [ " " - WO LI T ] " w
Retusidae
Retusa Spl Q 0 0 0 0 Q0 * * * L] L] [ 3 [ " L] * » L * * * L L] *® * * £ L] L] o 0 0 0 Q 0
Retusa sp.2 o 0 o0 0 9 O O O O© 0 O [ 0 ¢ 0 w - " LA N »* * * oM ko W kR
Sulcargma sp. 0 0 0 0 0 0 0 0 0 0 ] ® * = » * L] * L L} L] * *® L] L] * * " L] * *
Skeneopsidac
Unidmﬁﬁed Sp. 0 0 0 0 L Ll * * L3 L3 * L] 0 L] Ld * * L] - L *® L] " L] 0 - L] L L] * 0 * * * L *
Stenothyridas
S[ﬂﬂo‘hy’a 3? L * L] ¥ L] - " * * L] LJ L] * L] * * » L} * L L * Ld - 0 0 0 0 L] w 0 0 o * L] *
Turridae
Massyla sp. Q0 * % % % % o9 0o 0 0 ¢ 0 © 0 0 O0o O 0 0O 0O O O * *= o 0 0 0 0 0 0 O O 0 0 O
Pelecypoda
Pelecypoda sp.1 ¢ ¢ o ©¢ 0 0 * * * &« ¥ * o * s * « 0 0 = * * * o ¢ 0 0 0 0 0 O O 0 0 0O
Pclccypoda sp.2 0 0 0 0 0 0 » - * * Ll L] L] *® Ed L *® * » L] L - * L] o 0 * * L] L] 0 0 0 0 0 0
Pelecypoda sp.3 o 0 0 0 © o © O 0 O * * ook * A " W ¢ 0 0 ¢ 0 * 0 0 0 0 G 0 0 * ¥ * *
Pelecypoda sp.4 0O 0 0 0 0 0 0 * & ok * o » * - * * L ki " o0 0 * =+ % » 0 0 0 0 0 O
Arcidae
Unidmt.iﬁcd Sp L] " L L L * [4] L L] * * L3 0 * * L] - L 0 0 0 0 ' 0 O L] * * L] L] » 0 O D *® * *
Corbulidae
Corbula sp. o 0 0O 0o O O O 0 0 0 0 0 LA N * * * 0 0 0 0 * * oo % Wk W % 9 0 0 0 ¢ 0
Psammebiidac
Gari sp. 0 0 0 0 0 o ¢ 0 0 ¢ 0 0 o 0 0 Q 0 0 c g 0 0 0 0 0 * - * % % 0 ¢ 0 0 0 ¢
Semelidac
Semele sp. ¢ ¢ o ¢ O 0O O 0 O O O© Q c 0 0 0 0 0 0 0 * =* »* b c o * %« =+ =* o 0 0 0 0 0
Lucinidae )
Lucjnoma sp. 0 0 0 0 0 0 * * L] * L] - * * * L] L * * * L] - * * * » * * * L] 0 L * * - *®
Tellinidae
Macoma Sp. » L] * L » »* L] * ® ® L * ] L A * L] * * * » L] L] L3 L] * L L3 * W * *® W * L] L
Miytilidae
Brachl‘dom muamlw - L3 " " L * w L3 » L] L L} * L] ) L] Ld L] * L3 L] L] * » w ] L] L] L] L] »* L] L3 - * L
Crustacea
Amphipoda
Amphilochidae
Gi RIHDPSL'.' gp_ * * L] L] * L] - L *® L] LJ L] 0 0 0 0 0 M L L] * * L] L] * * * L] L3 L] o} 0 0 0 0 0
Aoridae .
G ra_ndi‘ﬁcrcﬂa g-t' j’m [ 3 [ 3 *® » * *» 0 0 L * * L] 0 0 0 0 o L] 0 0 L L L] * 0 L] * - L] * L] L] * L * L]
Grandidierella sp. 1 0 Q 0 L3 " 'l * * * * £ EY * *® * " b * * * - " Y * * * w w Wk W w k% * "

Ly
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February 1998

7 %9111 3 5 7 9 11

June August October December

April 1998

Month:
Replication :

3 5

1

11

3

1

Taxa /

Grandidierella sp2

Corophiidae

Unidentified sp.

Hyalidae

0 0

0

Hyale sp.
Isacidae

a

FPhotis longicaudata

Gammaropsis sp.
Unidentified sp.1

Unidentified sp.2

Isochyroceridae

¢ 0 0 0 0 0

0

0

Cerapus sp.

Melitidae

Melita sp.]

o 0
0 ¢ 0

0 0 0

Melita 5,2
Melita sp.3

0

0

Melita sp4
Melita sp.5

Quadrivisio sp,

Victoriopisa sp.

Elasmopas sp.

Oedicerotidac

Perioculodes sp.

Paracalliopiidae

Unidentified sp.

Talitridne

0 0

0

Orchestia sp.

Decapoda

Alpheidae
Alpheus sp.]

0

A. malebaricus songkla
A. euphrosyme
Athanars sp.l

Athanas sp.2
Atyidae

0 0 0

0

Caridina sp.

Hymenesomatidac

Halicarinus sp.]

Halicarinuy sp.2
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Month:
Replication :

Taxa/

June

February 1998

11

11

11

11

11

3

5

7

9

11

Leucosiidae
Unidentified sp.
Ocypodidae
Unidentified sp.
Isopoda
Anthuridea
Anthuridae
Amakusanthura sp.
Cyathura sp,1
Cyathura sp.2
Flabellifera
Aegidae
Aega sp.
Rocinela sp.
Cirolanidae
Anopsilana jonesi 7
Anopsilana browri 1
Anopsilana 3p.1
Anopsilana sp.2
Anopsilana sp.3
Anopsilena zp.4
Ancpsilana sp.5
Anopstlana sp.6
Sphacromatidae
Cassidinidea sp.
Exosphaeroma sp.
Oniscidea
Armadillonizcus sp.
Unidentified sp,
Valvifera
Ideteidac
Idotea sp.
Ostracoda
Unidentified sp.
Stomatopoda
Unidentified sp.
Tanzidacea
Apseudidac
Clenapseudes sp.

o ¥ ¥ OO0 O OO0 oo

*
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Month: April 1998 June Angust October December February 1998
Taxa/ Replieaion: 1 3 5 7 9 11 1 3 5 7 % 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 %911 3 5 7 9
Leptocheliidae
Leptochelia ofs. Savignyi o 0 0 0 0O 0 0O ¢ ¢ 0 0 o 6 0 0 O 0 60 0 * * + » " *.* L O I L
Pseudotanzidac
Pseudotanats sp. 0 * " " " * - * * ok " - c  * - " * * 0 0 o w w w * P . T T
Tarzidae
Sinclobus stanfordi g w w ® % % 53 0 0 0 0 0 0 o ©0 © 0 0 0 0 w * * 0 0 0 ¢ 0 0 o koK how
Hexapoda
Collembola
Isotomidae
Unidentified sp. 0 0 0 * * * 0 0 0 0O © 0 0 0 0 0 0 c o 0 0 0 O 0 0 * w * x & 5 0 0 0 O
Insecta
Diptera
Unidentified sp. ¢c ¢ ¢ ¢ 0 O O O 0 0 0 0 0 0 0 © 0 0 o ¢ 0 0 0 0 0 0 0 0 0 0 0 * * *k &
Tendipedidae
Tendipes sp. 0 0 0 0 6 0 ¢ 0 0 0 * * 0 0 0 G ) S T T T S T S, S S R
Hemiptera
TUnidentified sp. o 0o 0 0 0 0 0O ¢ ©¢ 0 0 6 6 0 0 0 0 o 0 0 0 0 0 60 0 0 0 0 0 0 0 * > = ¥
Cicadeliidae
Unidentified sp. c o o 0 0 O 0 O 0 0 0 o 0 0o 0 9 0 o 6 0o 0 0 0 0o 0 0 0 0 * * 0 0O O 0 0
Mecoptera
Biacidas . .
Unidentified sp. o 0 0 0o OO 0O 0 0 0 0 0 c 0 0 © O 0 0O 0 0 0 0 0 0 00 0 0 6 0 0 0 0 * *
Cdonata
Agricnidae
Hetaering sp. ¢ o 0 ¢ 0 0O 0 0 0 0 O 0O 0o o0 0 0 0 o ¢ 0 0 0 0 o 0 o o 0 0 0 0 0 0 0 O
Chordata
Teleostomi
Fish lavac sp.1 9 6 o0 o0 ¢ 0 & 0 0 0 0 9 0 0 0 O 4] 0 0 * x w0k *¥ 9 0 0 0O 0O O O O 0 0 0 0
Fish lavac sp.2 9 0 o © o0 ¢ & ©0 O 0O O 0 0 © 0o O o0 0 L O 0 O ©0 0 ¥ x w ¥ w k& 0 0 ¢ O O 0
Fish lavacsp.3 o 0 0 © © 6 ©o ¢ 0 0 0O 0 ¢ 0 0O © ©0 © 0 O 0 0 0 0 ¢ C 0 0 0 O * % A x ¥k ¥
Fish lavae sp.4 ¢c o0 0 0 0 0 0 O O 0 O 0 o ¢ 0 0 0 0 ¢ 0 0 © 0 0 o ¢ ¢ 0 0O * 0 0 0 0 O O
Apogonidae
Unidentified sp. g * % » w & 5 4 0 0 0 0o o0 0 0 0 0 o 0 o0 0 0 0 ¢ 0 0 O ¢ ©0 0 ¢ 0 0 O 0
Gobiidae .
Osxyurichthys sp. 0 6 0 0 0 0 0 A % a * g Qg % w " * 0 0 0 9w = « 5 Ok W 0O 0 * *
Unidentified sp.1 0 * % % &« 4+ g 0 % A * 0 0 0 0 0 o ¢ o0 0 0 0 0 0 0o 0o 0 0 0 0 0
Unidentified sp.2 I T L L L L * * 0 0 0 0 0 o 0 0 0 O 0 ¢ 0 0 0 0 0
Hemuhamphidae
TUnidentified sp. 0 0 0 0 ¢ ©o ¢ * kw4 % * 0 0 0o ¢ a * 0 0 ¢ 0 9 c 0 0 0 0 0 0 O C 0 0 OC
Symbranchidae
Mazerotrema caligans 0 o0 0 0 O 0O 0 * * x ¥ ko4 ok k4 - * 0 0 0 0 * e T T T

Total species number 35 62 73 77 82 89 59 79 86 90 98 102 59 79 87 99 102 112 53 68 84 91 99 105 45 69 79 B4 92 95 40 57 64 76 77
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213 ¢ univariate indices vaszmaNdaimhiunnelwyiafudedadiy

$uamdrdnetulaosay

| Uszmandainindnsmalngdafiodeisdsiminddsiulassa
Usznaudin Fatnshdwsnalng 8 TWaw (170 sUF) Ao wenildon adaants weadam
aasanen tanszlien (Hexapoda) lueni3e (Cnidaria) uwsnfilasiufis (Platyhelminthes)
uae ety ‘1%1é’mmuﬁﬁmﬁa’hmua‘iﬂ%émnﬁcﬁm (68 #ildd) sesnsunfe aSEaNLe
(56 198) uasdam (23 §U5E) wasdug (23 &i%d) 1 univariate indices warTEBEFNT
wﬁwﬁwmmdmﬁuﬁuﬁaaahaé\"’um‘hmwﬁ;ﬂ 1, 3, 5, 7, 9 uge 11 i (n = 54) lagsw

a f Y
FRITINY 7 ULar § gnNRaY




= : .o T o v oo I -
@A 7 M univariate indices vasyszmaniafmihfuumalngBafivdeng
dhedrwaudn 1, 3, 5,7, 9 uaz 11 91 (0= 54) lapsa

Phyia  Replication Species Individual Shannon -  Evenness

number number number /grab Wiener index

Total 1 110 189 2.62 0.557

3 144 1561 2.82 - 0.568

5 150 145 2.83 0.565

7 158 144 2.83 0.559

9 181 150 2.82 0.554

11 170 152 2.82 0.549

Annelida 1 48 23 2,98 0.771
3 61 22 3.08 0.749

5 63 22 3.13 0.755

7 - 64 22 312 0.751

9 66 22 3.16 0.744

11 68 22 3.16 0.741

Crustacea 1 37 71 1.62 0.449
3 45 63 1.66 0.437

5 47 62 1.62 0.422

7 51 60 1.60 0.407

9 51 61 1.62 0.412

11 56 60 1.63 0.405

Mollusca 1 16 95 1.32 0.477
3 19 66 1.51 0.512

5 21 61 1.51 0.496

7 23 62 1.53 0.488

9 23 66 1.50 0.478

11 23 69 1.52 0.485

Others 1 9 0.4 - 1.97 0.896
3 19 0.5 2.25 0.765

5 19 0.4 215 0.729

7 20 0.4 2,06 0.687

9 21 ‘ 0.4 2,05 0.674

—_—
—

23 0.4 2.00 0.638
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A 8 wtesaiwihAurnalngBafvdredisdiudmandn 1,8, 5,7, 9
wy, 0= lalwy )

waz 11 91 lawsau (*

Taxa/ Replication: 1 3 5 7 & I1 Taxa/ Replication: 1 3 5 7 ¢
Annelida Poccilochactidae
Polychacta Poectlochaetus sp. LA A B
Capitellidae Polynoidae
Capitamastus sp. 0 * * ¥ £ Unidentifted sp, ¥ 0+ 5 & % %
Capitella capitata R L A S Sabellidae
Capitellides sp. ok ok ¥ o # Laonome sp. 0 ¥ ¥ ¥ * 4
Heteromastus similis L Sabellastarte sp. g + * + * 3
Heteromastus sp. LA S L Serpulidae
Mediomastus sp. L S Ficopomatus sp. LA A
Notomastus sp. 0 * ¥ * & ¥ Sigalionidae
Parheteromastus cf Tenuis % * * % % % Imajima pholoe L S L
Capitellidae larvae A A Spionidae _
Cirratulidae Minuspio sp. 1 LA
Cirratulus sp. 00 000 * Minuspio sp.2 * x x £ % %
Cossuridae Minuspio sp.3 A L A
Aphelochaeta sp. 000 * * * Pseudopolydora kempi L
Dorvilleidae Pseudopolydora sp.i AL S
Unidentified sp ¢c 000 * * Pseudopolydora sp.2 LI T
Eunicidae Prionospio cirrifera A A A
Marphysa sp. L S Prionosplo sp. g + ¥ * % 3
Eunicidae larvae 0000 * * Spionidae larvae L L A R S
Goniadidae Terebellidae
Glycinde sp. 2 4 o 2 ¥ Lysilla cf panbanensis LA L L L
Goniada sp. 0 * ¥ ¥ ¥ ¥ Unidentified sp. LA B
Goniadidae larvas ox o L Hirudinea
Hesionidae Unidentified sp. L L A
Bonuania sp. * % * ¥ % * Nemertea
Gyplis sp. # &+ 4 o ¥ Unidentified sp. L
Ophiodromus sp. * ¥ ¥ ¥ % % Phtyhelminthes
Parahesione sp. L L S Unidentified sp. LA A A
Hesionidae larvae 0 * * * * % (Cpidaria
Nephtyidae Unidentified sp.1 L S
Aglaophamus sp. LA L L I Unidentified sp.2 LI I T T
Nephtys sp. LA L Unidentified sp.3 L L
Nephlyidae larvae R L Edwardsiidas
Nereidae Unidentified sp. Q * * * 3 ¥
Ceratonerels burmensis * o & * * 3 Jollusea
Ceratonereis sp. L Gastropoda
Dendronereis pinnaticirris  * *+ % + % % Gastropoda sp. 1 0 * + * ¥ x
Leonnates decipiens LA AL A Gastropoda sp.2 0 0 * ¥ * ¥
Leonnates persiaca LA L Buccinidas
Leonnates sp. LA L B Unidentified sp. 00 0 * * #
Namalyeastis fauveli LA A A B Bullidae
Namalyeastis indica ¥oFEOF OF X # Bulla sp. LN
Neanthes cfMossambica A L Hydrobiidae
Neanthes talehsapensis LA L Unidentified sp. 00 0 * ¥ *
Neanthes sp. 0 ¥ & ¥ ¥ Maginellidae
Paraleonnates sp. 1 0 * % * ¥ * Maginella sp. ¥ Ok + % % %
Paraleonnates sp.2 0 0 * ¥ ¥ % Retusidae
Platynereis sp. Qg * ¥ & ¥ % Retusa sp.1 L L A
Nereidae larvae L L Retusa sp.2 L A
Opheliidae Sulcoretusa sp. LA L
Unidentified sp. ¢c 0000 * Skeneopsidae
Pectinariidae Unidentified sp. LA
Lagis sp. o8 ¥k Stenothyridas
Pectinariidae larvae 00 L Stenothyra sp. L I
Phyllodocidae Tumidae
Eteone sp. * ¥ % ¥ ¥ X Massyla sp. o * * ¥ & ¥
Phyliedoce sp. o * ¥ ¥ % 3 Pelecypoda
Phyllodocidae larvae L L A Pelecypoda sp.1 LA L
Pilargiidae Pelecypoda sp.2 o8 F x4
Siganibra phuketensis L L Pelecypoda sp.3 L A A
Synelmis sp. 0 ¥ * F % % Pelecypoda sp.4 SO R R
Talehsapia annandalet ok ¥ Ok % ¥ Arcidae
Pilargiidac larvae ok ok 4 * * Unidentified sp. ok o ¥ £ &
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Taxa/ Replication: 1 3 5 7 9 11 Taxa/ Replication: 1 3 5 7 9 11
Corbulidac Aega sp. 0 0 F ¥ F 5
Corbula sp. L A Rocinela sp. 0 00 0 0 *
Psammobiidae Cirolanidae
Gari sp. O % % & & % Anopsilana fonesi ? L A
Semelidae Anopsilana browni 7 LA I
Semele sp. 0 0 ¥ ¥ * ¢# Anopsilana sp.1 0 0 * * ¥ *
Lucinidae Anopsilana sp.2 0 ¥ * * =+ 3
Lucinona sp. L L Anopstlana sp.3 00 00 0 *
Tellinidae : Anopsilana sp.4 + % % * % %
Macoma sp.. L A Anopsilana sp.3 LA S
Mytilidae Anopsilana sp.6 00 0 * * *
Brachidontes arcuatulus ¥oE R ok F ¥ Sphacromatidae
Crustacea Cassidinidea sp. LI S B S ¢
Amphipoda Exosphaeroma sp. L R S
Amphilochidae Oniscidea
Gitanopsis sp. LA L Armadilloniscus sp. 0 * % ¥ ¥ ¥
Aoridae Unidentified sp. 0 0 0 * * ¥
Grandidierella gilesi L A Valvifera
Grandidierella sp.1 L L L Idoteidae
Grandidierella sp.2 LA L L Idotea sp. ¢ 0 0 0 0 *
Corophiidac Ostracoda
Unidentified sp. L L L Unidentified sp. 0 = ¥ £ * *
Hyalidae Stomatopoda
Hyale sp. LA I I A Unidentified sp. 0 00 0 0 *
Isaeidae Tanaidacea
Photis longicaudata L L R Apseudidae
Gammaropsis sp, A T Ctenapsendes sp. L A
Unidentifted sp.1 ¥oFoF ox ox ¥ Leptocheliidae
Unidentified sp.2 LI L Leptochelia sp. LA L I A
Isochyroceridas Pseudotanaidae
Cerapus sp. 000 * + ¢ Pseudotanais sp. L L I
Melitidae Tanaidae
Melita sp.1 ¥ ¥ ¥ ¥ % % Tanais sp. L I
Melita sp.2 *# * +# + * + Hexapoda
Melita sp.3 00 0 * * * Collembola
Melita sp.4 ¥ x o F o+ ¥ Isotomidae
Melita sp.5 L Unidentified sp. g ¥ * & ¥ ¥
Quadrivisio sp. L Insecta
Victoriopisa sp. LA L A Diptera
Flasmapas sp. LA Unidentified sp. g * * * * %
Oedicerotidae Tendipedidae
Perioculodes sp. LR N Tendipes sp. £ ok * % ¥ f
Paracalliopiidae Hemiptera
Unidentified sp. ok ok ox ¥ ¥ Unidentified sp. 0 * * * * %
Talitridae Cicadeliidae
Orchestia sp. LA L A Unidentifted sp. 0 00 0 * *
Decapoda Mecoptera
Alpheidae Bittacidae
Alpheus sp.1 0 * ¥ & ¥ 3 Unideitified sp. 0 0 0 * = *
A. malabaricus songkla L L Odonata
A. euphrosyne L Agrionidae
Athanas sp.1 0 ¥ *¥ * ¥ * Hetaerina sp. ¢ 0 0 0 0 *
Athanas sp.2 0 * * * % * Chordata
Atyidae Teleostomi
Caridina sp. £ k¥ ¥ & Fish lavae sp.1 g * * * * 3
Hymenosomatidae Fish lavae sp.2 A L L A
Hualicarinus sp.1 *E F % x ¥ Fish lavae sp.3 LA S
Halicarinus sp.2 0 ¢ * + * = Fish lavac sp.4 0 0 0 0 0 ¥
Leucosiidae Apogonidag
Unidentified sp. 0 * * * + % Unidentified sp. 0 * ¥ + ¥ &
Ocypodidae Gobiidae
Unidentified sp. 0 0000 * Oxyurichthys sp. g * ¥ x * &
Isopoda Unidentified sp.1 g ¥ * * ¥ ¥
Anthuridea Unidentified sp.2 g * % * * %
Anthuridae Hemirhamphidae
Amakusanthura sp. LA L A Unidentified sp. g % * * ¥ ¥
Cyathura sp.1 LA A L L Symbranchidae
Cyathura sp.2 LA L A Macrotrema caligans *oF O F F ¥
Flabellifera Total specics number 110 150 161
Aegidac 144 158 170
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2.2 Multivariate analysis
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Bray-Curtis similarity(%)
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annik 9 41 4 na;sjﬂa (1] [3] [5] wae [7-9-11] ﬁhmwﬁ"ﬂﬁﬂqmluna;uﬁﬁﬁhmwﬁ’l

= 5 ] ] YV | &
NWﬂﬂQ’@ﬁﬂ 7 1 (Lmﬂﬂ']\‘lﬂi]'lﬁﬁ%ﬂﬂqﬂiyﬂigﬂll 98.8%)

& . ¥ d A Y '
wufa  Swawifinanzrulumsfnufaintfuluaeusisrsinsiasnu
= t:i ) 1 ¥ . - . N [ 3 L
srnanouly lwdanufl sgludas 7-11 61 (Bray-Curtis similarity 95%) athalsfiana i
= A L2 -] :’ 3 % :) d 1 Q‘
fAnsannanunionis 90% i anvaasdaglugag 57 $1 (aefl 9) udillunsidia

A [ 240 L) [=% A w4 ﬂ{
Tamanazlalddainidunsriiafiites (a1 4)

A . A = o . a A A
a9199 9 S Amanzanfianuafeafauuy Bray-Curtis 95 Was 80% lnFaRud

Station  Bray-Curtis similarity 95%  Bray-Curtis similarity 80% Number of

Replicate Species number Replicate Species number lost species

number number

1 9 95 5 80 15
2 11 86 5 70 16
3 g 86 7 82 4

4 9 79 7 73

5 7 61 7 61 0

6 9 100 5 89 11
7 7 86 7 86 0

8 7 84 5 73 11
9 7 94 7 94 0
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2.2.2 mﬂmuﬂé’waﬁwa<1ﬂ‘s:mﬂmé’miﬁﬁfﬁwmﬂlﬂfg%uﬁuﬁaamacﬁ"sﬁfﬁ’mfm
drdnaniuludaam ‘
anunspaiauuy Bray-Curtis LesHamMsAlATIzH ANOSIM wedlszmanEad
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A o o A P o . o
R 10 Srrudfimanzaufienunienduuy Bray-Curtis 95 taz 90% luiFam

Month Bray-Curtis similarity 95%  Bray-Curtis similarity 90% lost species

Replication ~ Species Replication ~ Species number
number number number number

April 1998 9 82 5 73 9
June 9 98 5 86 | 22
August 7 99 3 79 20
October 9 99 3 68 A
December 9 92 5 79 13
February 7 77 7 76 1

1998
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A o s o el 2 .
AT 11 Qqﬂqusﬁﬂﬂkﬁﬂqzﬁﬂﬂﬂqqmﬂﬂ'lﬂﬂ?l-ﬁuallﬁ Bray—Curtls 95 uar 90% I@f_ﬁ?l}

Total and  Bray-Curtis similarity 96%  Bray-Curfis similarity 90% lost species

Phyla  Replication Species Replication Species number
number number number number
Total S 168 3 144 14

Annelida 3 61 3 61 0
Crustacea 7 51 3 45 6
Mollusca 7 23 3 19 4

Others 11 23 7 20 3
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3.1 Univariate analysis
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(46 Fdanzunsd) udluniafid (ANOSIM) liwuamuuanensegnafindAnyfisziy 95%
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A ] . . « . a [=3 v
el 12 o univariate indices TostlszmANFa TwAuVINA NG BN

Froazunssnwiaa > 1.0 uay > 0.5 Naaluas (n=6)

TwiSefiud
Station Mesh  Average species Total Average Shannon - Evenness
size(mm) number/sieve species  individual ~ Wiener index
numberfsieve
1 >1.0 7 81 96 1.49 0.340
>0.5 11 100 134 1.68 0.365
2 > 1.0 7 67 80 1.43 0.341
>0.5 11 86 124 1.76 0,395
3 >10 7 76 49 1.91 0.444
>0.5 10 92 74 2.35 0.520
4 >10 7 70 135 1.54 0.364
>0.5 10 82 177 1.80 0.409
5 >1.0 56 78 121 0.301
>0.5 65 103 1.54 0.370
6 > 10 13 20 216 2.09 0.465
>0.5 19 105 531 1.84 0.396
7 > 1.0 8 80 30 2.84 0,648
>0.5 11 95 46 3.06 0.671
8 > 1.0 8 78 43 2,08 0.479
>0.5 12 91 81 2.28 0.505
9 >10 10 90 58 3.03 0.673
>0.5 14 105 96 3.23 0.695
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ol A e o A et o
an39f 13 ﬁwaam{%m@}mm@lﬂmﬁaLmnmumunsammmm > 1.0 kdz > 0.5
ISl = = A 1
fiadwas ludeftudl ( *= wo usz 0= liwy)

Station : 1 2 3 4 L3 6 7 8 g

Taxa / Mesh size (> mm}: 1.0 0.5 1.0 0.5 1.0 05 1.0 05 1.0 0.5 10 05 10 05 1.0 05 1.0 05

Annelida

Polychaeta
Capitellidae
Capitamasius sp. 0o ¢ * *# 0 0 0 0 0 0 0 0 0 0 0 0 0 O
Capitelia capitata + * g * * % g o * *t + * 0 070 0 0 *
Capitellides sp. 0 0 0 6 0 0 0 ¢ * * ¥ % ¥ ® g * *
Heteromastus similis T T T N S L A R A A
Heteromastus sp. * * * * * * * * ¥ * ¥ * * * * * ¥ ¥
Mediomastus sp. $ + % % ¥ * * ¥ 9 0 0 0 * * + ¥ ¥
Notomasius sp. 0 0 0 0 0o & 0 O 0 0 0 0 * * 0 O 0 O
Parheteromastus cf. Tentiis + * % + % * g9 0 0 0 0 0 0O 0 0 0 0 0
Capitellidae larvae £ 0% t + F % g k% x & F F & F F ¥ #
Cirratulidae ‘
Cirratulus sp. ¢ o ¢ 0 0 * 0 0 0O 0 O 0 0 0 0 0 0 0
Cossuridae
Aphelochaeta sp. 0 0 0 6 * ¥ ¢ 0 0 ¢ 0 0 0 0 0 0 ¢ 0
Dorvillcidae
Unidentified sp 0o * 0 © 0 0 0 0 0 0 0O ¢ 0 0O 0 0 0 0
Eunicidae
Marphysa sp. o 0 0 ¢ 0 © ¢ 0 0 0 0 0 ¢ 0 O o * ¢
Eunicidae larvae ¢ * 0 0 0 0O ¢ 0O O @ 0 0 06 O O 0 0 O
Goniadidae
Glycinde sp. M T R T T T R S R L A
Goniada sp. g *+ * * ¢ 0 0 0 0 ¢ 0 0O 0 0 0 0 O 4]
Goniadidae larvae £ « % % Qo * 0 0 0 0 0 O * * 0 0 0 O
Hesionidae
Bonuania sp. g ¢ 0 0 0 0 0 0 0 0 0 * ¥ * 0 0 0 *
Gyplis sp. £+ + ¢ 2 + % g 0 * ¥ ¥ ¥ ¥ & ¥ £ & F
Ophiodromus sp. * &+ 0+ o+ % 0 [ F * * F ¥ o 2 X 4
Parahesione sp. o * 0 0 * * 0 o0 0 0 0 0 * * 0 0 0 0
Hesionidae larvae o 0 0 * 0 0 O 0 0O * 0 0 * * ¢ * 0 *
Nephtyidae
Aglaophamus sp. g * 0 * 0 * *t * 0 @ 0 0O * * 0 *¥ 0 *
Nephtys sp. ¥ % = ¥ % % 4+ & * x *F £ % * x * *
Nephtyidae larvac P T T T T % 0+ % ¥ x ¥ + *
Nereidae
Ceratonereis burmensis N T D D L A R S
Ceratonereis sp. 0 0 * * * ¥ 0 0 O 0 0 0 0 O © LI
Dendronereis pinnaticirris ¢ 0 0 ¢ 0 0 0 06 0 0 0 0 0 0 * * * *
Leonnates. decipiens + 0+ % % % %+ x ¥ g 0 * * ¥ * 0 * * ¥
Leonnates persiaca ¥ % g 4+ o+ &+ x % ¥ ¥ g @ * * 0 0
Leonnates sp. 9 0 0 0 0 0 0 0 0 9 * ¥ 0o * ¥ ¥ * 3
Namalyeastis fanvell 0 0 0 * ® x ¥ &£ g 0 * ¥ ¥ & + F 3 3
Namaiycasﬂ's indiCa * * * * ¥ * * * * * * * * * ¥ * * *
Neanthes ¢f Mossambica + + Qg 0 + * 0 0 0 0 * * * ¥ F ¥ x 2
Neanthes talehsapensis 0 0 ¢ 0 0 0 0 0 0 0 * * ¥ * 0 0 ¥
Neanthes sp. o 0 0 0 ¢ 0 0 0 0 O * * % * 0 0 * *
Paraleonnates sp. 1 ¢ 0 * * 0 * 0 * = *+t 0 * F ¥ x * 3 *
Paraleonnates sp.2 o 0 0 0 0 0 © 0 0O & 0 0 0 0 0 * 0 0
Flatynereis sp. ¢ 0 0 0 0 0 o0 0 0 0 0 0 O 0 0 o + *
Nereidao lawae * * * L] * * * * * * * * ¥ * * * * *
Opheliidae
Unidentified sp. ¢ 0 06 0 0 0 0 0 ¢ 0 0 0 0 0 6 0 0 *
Pectinariidac

Lagis sp. **00****00**#*#8**




M7 13 (die)

Slation: 1 2 3 4 & 6 7 8 9
Taxa / Mesh size { > mm): 1.0 0.5 1.0 056 1.0 0.5 1.0 05 1.0 05 1.0 05 10 05 1.0 05 1.0 05
Pectinariidae larvas 9 0 0 6 0 0 0 0 0 0 * £ * * & + 0 0
Phylledocidae
Eteone sp. G 0 0 @ * * p * * ®+ & + & & * ¥ (G 0
Phyllodoce sp. 0o 6 0 0 0 0 0 © * * * + 0 0 O 0 * ¢
Phylledocidae larvae 6 0 ¢ 0 * * 0 0 0 0 * * © 0 0 0 0 O
Pilargiidae
Sigambra phuketensis P T T D L L A S S
Synelmis sp. + + o p * * 0 0O 0O O 0 0 0 0 0 0 ¢ ¢
Talehsapta annandalei * % ¥ + £ & £ x * ¥ 0 0 0 0 * * 0 0
Pilargiidac larvae g *# & * * * 0 0 0 0 O 0 0 0 O 0 * *
Poecilochactidac
Poecilochaetus sp. + ¢ + * * %+ ¢ 0 0 0 0 0 * * * * * &
Polynoidae
Unidentified sp. O 0 0 0 * * ©o 0 0 8 0 0 0 0 * ¥ * ¥
Sabellidae
Laononie sp. ¢ 0 0 0 o 0 * ¢ + + = * ¢ 0 * * 0 0
Sabellastarie sp. 0o 0 0 ¢ 0 0 0 0O 0 0 * * 0 * 0 0 0 0
Serpulidae
Ficopomatus sp. 0 0 0 0 * * % % 9 0 * ¥ 0 0 * *+ * ¢
Sigalionidae
Imafima pholoe . L T R T R S S L A O
Spionidae
Minuspio sp. 1 ¥ % % £ % £ % x % ¥ £ % ¥ ¥ * & ¥
Minuspio sp.2 0 f 0 * % F Ot ¥ ¥+ % F ¥ x & & 3
Minuspio sp.3 0 0 0 * F O+ o+ F x ¥ ¥ F ¥ ® F 3 3
Pseudopolydora kempi £ 0% g + ot % g 0 * x F o+ o & ¥ ¥ &
Psewdopolydora sp.] 0 + 0 * ¢t + % % 3 ¥ ¥ ¥ Qg & 0o *+ 0 *
Psendopolydora sp.2 0 * 0 0 *F + * % % & g * Qg * x * ¥ 3
Prionospio cirrifera g % * o+ ¥ & & & % o F F g * F ¥ o+
Prionospio sp. + + g9 0 0 % 0 0 € 0 * * 0 0 * * 0 O
Spionidae larvae 0 + * % * # % ¥ &£ + £ ¥ p * Qg * & 3
Terebellidae
Lysilla of panbanensis = ¢ * ¥ + *+ 0 0 0 0 0 0 . *t ¥ * 0 O
Unidentified sp. £ + 9 * 0 0 0 0 0 0 + ¥ £ ® g * *r 3
Hirudinea
Unidentified sp. ¥ o+ g 0 0 0 * ¥ ot x ¢ F 8 F o+ x * 3
Nemertea
Unidentified sp. £ 0k ® 2 x o 3k o+ 0 0 * ¥ * F 3 &
Platyhelminthes
Unidentified sp. 5 & F Kk ® x p % £ x £ ¥ x ¥ % %
Cnidaria
Unidentified sp.1 + 4+ g g * % * % + £ + * 0 0 0 0 0 0
Unidentified sp.2 « * g 0 * * 0 0 ¢ 0 0 0 O O 0 0 O O
Unidentified sp.3 + + g 0 * * 0 0 0 0O 0 0 0 ¢ 0 0 0 0
Edwardsiidae
Unidentified sp. 0 * 0o 0 0 0 0 O 0O 0O 0 0 0 0 0 0 0 0
Mollusca
Gastropoda
Gastropoda sp.1 6 6 0 0 0 0 0 0 6 0 0 0 0 0 * * ¥ *
Gastropoda sp.2 o 0 6 0 0 0 O 0 0 © 0 0 ¢ 0 0 0o * %
Buccinidas
Unidentified sp. + + g 0 0 0 0 0 C 0 0 0 0 0 0 0 O 0
Bullidae
Bulla sp. £ + Qg * Q 0 * * o 0 O 0 9 * * ¥ * ¥
Hydrobiidae
Unidentified sp. + * 0 0 0 0 O O 0 0 ¢ ¥ 0 0 0 0 0 0
Maginellidae
£ % & B Ok * 0 FE o F % 2 & % k £ ® *

Maginella sp.
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el 13 (9ia)

Station :

1

2

3

4

5

6

7

8

g

Taxa /

Mesh size (> mm): 10 05 1.0 05 1.0 05 1.0 05 10 05 10 05 1.0 05 1.0 05 1.0 0.5

Retusidae
Retisa sp.1
Retusa sp.2
Suilcoretusa sp.
Skeneopsidae
Unidentified sp.
Stenothyridae
Stenothyra sp.
Turridae
Massyla sp.
Pelecypoda
Pelecypoda sp.1
Pelecypoda sp.2
Pelecypoda sp.3
Pelecypoda sp.4
Arcidae
Unidentified sp.
Corbulidae
Corbula sp.
Psammobiidac
Gari sp.
Semelidae
Semele sp.
Lucinidae
Lucinoma sp.
Tellinidae
Macoma sp.
Mptilidae
Brachidontes arcuatulus
Crustacea
Amphipoeda
Amphilochidae
Gitanopsis sp.
Aoridae
Grandidierella gilesi
Grandidierella sp.1
Grandidierella sp.2
Corophiidae
Unidentified sp.
Hyalidae
Hyale sp.
Isacidae
Photis longicaudata
Ganimarapsis sp.
Unidentified sp.1
Unidentified sp.2
Isochyroceridac
Cerapus sp.
Melitidac
Melita sp.1
Melita sp.2
Melita sp.3
Melita sp.4
Melita sp.3
Queadrivisio sp.
Victoriopisa sp.
Elasmopas sp.
QOedicerotidae
Perioculodes sp.

*

[T 2R

[=2EE I N - N =

(=T IR

[=]

I~ -

(=T =R~ L]

o

[T =

I =T T =]

*

[=2 = T - #*

[=JE I S B = =

*

(=T N N 2

(=]

=TT S N T~ - ]

[—B=T =1

-*

= A

P S A~ T I T -]

-

=]

L =

(=] (=T~ I~

P T N - )

=T

o

PO K O =T -~ B

[T 3 =N

[=)

D o 2D OO e

=T =

(=]

(=T T T R — - I

- o O

E~-EEE K 2 4

[ T« I -

* o O

* O % W

-

[= TN T T R I

(=T A 2

IR - == [

*

¥

=T A

o

LT I — I = - P

* D

o %O ¥

L

(=T - N — = P = R

* = N W

=

o

F=TE N N O~ =

-,

(=]

DO D

(=]

=T S I SRR =T~

[=]

[=20—RNE A 4

(=]

O kR DO

62




o ,
anTen 13 (dia)

Station :

1

2

3

4

5

6

7

8

9

Taxa /

Mesh size (> mm) :

4.0 05 1.0 05 1.0 05 1.0 05 1.0 056 1.0 056 1.0 05 1.0 0.5 1.0 05

Paracalliopiidae
Unidentified sp.
Talitridae
Orchestia sp.
Decapoda
Alpheidae
Alphens sp.1
A. malabaricus songkla
A, euphrosyne
Athanas sp.1
Athanas sp.2
Atyidae
Caridina sp.
Hymenosomatidae
Halicarinus sp.1
Halicarinus sp.2
Leucosiidae
Unidentified sp.
Qcypadidae
Unidentified sp.
Isopoda
Anthuridea
Anthuridae
Amakusanthura sp.
Cyathura sp.1
Cyathura sp.2
FlabeHifera
Acgidae
Aega sp.
Rocinela sp.
Cirolanidae
Anaopsilana jonesi ?
Anopsilana browni ?
Anaopsilana sp.1
Anopsilana sp.2
Anopsilana sp.3
Anopsilana sp.4
Anopsilana sp.5
Anopsilana sp.6
Sphacromatidae
Cassidinidea sp.
Exosphaeroma sp.
Oniscidea
Armadilloniscus sp.
Unidentified sp.
Valvifera
Idoteidae
Idotea sp.
Ostracoda
Unidentified sp.
Stomatopoda
Unidentified sp.
Tanaidacea
Apseudidae
Ctenapseudes sp.
Leptocheliidae
Leptochelia afs. Savignyi
Pseudotanaidae
Pseudotanais sp.
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a15197 13 (¢i0)

Stalion: 1 2 3 4 5 6 7 8 g

Taxal Msash size (> mm): 1.0 0.5 1.0 0.5 1.0 0.6 1.0 0.5 1.0 0.6 1.0 05 1.0 05 1.0 05 1.0 0.6
Tanaidae

Sinelobus stanfordi 0o 0 0 0 0 6 * *+ 0 0 * ¥ g 0 * * ¥ ¥
Hexapoda

Collembola

Isotomidae

Unidentifted sp. o 0 0 ¢ 0 0 0 0 0 * * * * * g 0 0 O
Insecta

Diptera

Unidentified sp. o ¢ 0 0 0 0O ¢ 0 0 0 0 O O 0 0 O * ¥
Tendipedidae .

Tendipes.sp. + % £ £ £ % g 0 * * 0 * 0 * ¥ * 4 #
Hemiptera

* Unidentified sp. + s * % 0 0 O O 0O 0 ¢ 0 0 0 O 0 0 0
Cicadeliidae

Unidentified sp. 6 0 0 0 0 ¢ ¢ O 0 0 ¢ 0 * * 0 0 0 O
Mecoptera

Bittacidac

Unidentified sp. 0o 0 0 0 0 6 ¢ 0O 0 0 0 0 0 0 0 0 * *
Odonata

Agrionidae

Hetaerina sp. ¢ 0 0 0 0 0 0O 6 0 0 6 0 0 0 0 0 * *
Chordata

Teleostomi

Fish lavae sp.1 ¢ 0o 0o * 0 0 O 0 0 0 ¢ 0 0 0O 0 O 0 0

Fish lavae sp.2 6 6 6 0 6 ¢ 0 0 0 0 * ¥ 0 0 0 0 0 0

Fish lavae sp.3 # £ ¢ 0 0 0 0 0 0 6 0 ¢ 0 0 0 6 0 0

Fish lavae sp.4 0o 0 * * 0 0 0 0 0 0 0 0 0 0 0 0 0 O
Apogonidae

Unidentified sp. 0 ¢ 0 0 0 ¢ 0 0 0 0 * * 0 0 * * *+ ¥
Gobiidae

Oxyurichthys sp. * £ * 9 g * £ ¥ ¥ 3 + % g 0 * *

Unidentified sp.1 @ 0 0 0 * * Qg 0 * * 6 0 0 G 0 0 0 0

Unidentified sp.2 o ¢ 0 0 0 0 0 0O * * 0 0 * * 0 0 * @
Hemirhamphidae

Unidentified sp. 0 * * *+ 0 0 0 0 O ¢ ¢ 0 6 0 0 0 0 0
Symbranchidae

Macrotrema caligans + % ¢ % Q0 0 0O 0 0 0 0O 0 0 0 * * * *
Number of species 81 100 67 % 76 92 70 82 56 65 S0 los 80 95 78 91 90 105
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] . . ' R ) s LYY A o ' as )
3.1.2 61 univariate indices BaailszmRaFa I GRIMalwE SNt afa dean
AZUNTIIRIAAT > 1.0 use > 0.5 VARLUAT lwdaim
?i’nwmaﬂ%ée’hagmwvlmﬁauqumﬁ'uﬁ drum 81§58 usswu sl
= o a A 1] @ 9 IJ A L%
gegalwdaeudeway duam 112 #la% unsdiFiuandeiuwlanfigaiialdazunss
guaan > 1.0 uaz > 0.5 Bafuas wulwidaugaaudiwam 9 fEd Wenfunauuazfan
a [ ﬂl . ] F=% ar
numWus 1iug29fiwy Cenapseudes sp., Usz Pseudotanal sp. e wazwuuenitdendy
88 1% Capitelidae, Goniadidae, Nephtyidae, Nereidae, Pectinariidae, Phytlodocidae
Pilargiidae uaz gnilandpdon Iur fish larvae sp.2, fish farvae sp.3 Waz fish larvae sp.4
& A w g e AV ) @y A o o e A
uananit Lwdeunumwus dswy Cyathura sp.1 fildunedrdanisdang luriasasiuiiy
I3 A ) . ti L a o as
Funslisfuandnsnuidaldazunsenuiaan > 1.0 uaz > 0.5 NRINAT bwdaunundus
o P el . o ) Aa A
fifins 10 15§ mmuaﬂ%ﬁﬂLmnmanumﬂﬂqmwﬂumauwmamm:uqmm F1un 18
A 8 et o . a & A, Ay e [V w ; a a
#13€ Do lusrsraafenitazliinuin aﬂ'ﬁmaaﬁﬂmmﬂaauuﬂﬂmqmamauﬁmmu
a VI 1A etrel 8 o & oA N T & . \
usziABUNUMWUE wddiatigduasdatmihdurmalngfiludduisnwaianagun 1o
Corophiidae, Cerapus sp., Melita sp.3, Melita sp.5, Orchestia sp., Exosphaeroma sp.,
. , @ e ) A a A A8
Isotomidae 18z Tendipes sp. \ua ﬁ'm'mmmaﬂmamtmiamemualmmmrwmﬂm
oA a 18 2 ﬁ‘ ] o o
> 0.5 fnfwas Tasarzludowumen nuhiuduassdeasunssanmgign (308 o
1 o) A ’ L) ] o o
danzunsd) szwugnuatudew (Brachidontes arctatulus) SIWINAN UBZVIWINANARE
<ﬂ‘am:umaﬁwqﬂlmﬁauﬁamm (108 M¢iaaINaLUNT)
3 . . . . s [=3 Id al 1 s 44
#in univariate indices yastszmaudatmhduawalng fuondgdredaide
aooa o 4 A & LN n:;
AZUNSIUWIAMT > 1.0 Usz > 0.5 Dafiwas luBaam demsen 14 dainiihduswalngh

s 1 s LY o~ A o as o
LLEJﬂ61'2ﬂﬂ?dﬁﬁ‘f@?ﬂ@mﬂ‘ixﬂl%ﬁﬂ@ﬂ > 1.0 uge > 0.5 AAALNGT ‘I’]Wi.ll%L’li\‘lL'JEﬂ AIGNTN 15




d SV ¢ wa . d

#1797 14 &1 univariate indices °11aaa_l's:fmﬂuam'fﬁmﬂumm@lmymuun
FUALUNTITUIAON > 1.0 LAz > 0.5 Fajluas (n=9)
Lwdam

Month Mesh  Average species  Total Average  Shannon - Evenness
size(mm) number/sieve  species individual Wicner
number/sieve  index

April 1998 >10 6 72 100 1.73 0.492
>0.5 10 920 308 2.11 0.385

June >1.0 10 84 121 2.37 0.536
>0.5 14 102 180 2.76 0.596

August > 1.0 11 101 82 2.60 0.563
> 0.5 15 112 108 2.92 0.618

QOctober >1.0 9 96 48 2.90 0.636
>0.5 12 105 75 3.24 0.696

December > 1.0 8 84 76 2.36 0.533
>0.5 12 95 114 2.66 0.583

February 1999  >1.0 8 ga! 97 1.62 0.379

> 0.5 8 81 125 1.75 0.399
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A &

fatiaas B (* = wu uaz 0 = laiwn)

@ L7y IIJ o
‘5’1U%ﬂﬁﬂfﬁ%’lﬂ%’ﬂ%’]@lﬂ@‘ﬁﬂLLHﬂﬂ?ﬂ@lzLLﬂiﬁ'ﬂ%’!ﬂ@ﬂ >1.0 URz > 0.5

Month

April 1998

June

August

October

December February 1998

Taxa / Mesh size (mm}:

>402>05 >10 =05 1.0 >05 >10 >056 10 =05 >1.0

=05

Annelida
Polychaeta
Capitellidae
Capitamasius sp.
Capitella capitata
Capitellides sp.
Heteromastus similis
Heteromasius sp.
Mediomastus sp.
Nofomastus sp.
Parheteromastus cf. Tenitis
Capitellidae larvae
Cirratulidae
Cirratulus sp.
Cossuridac
Aphelochaeta sp.
Dorvilleidae
Unidentifted sp
Eunicidae
Marphysa sp.
Eunicidae larvae
Goniadidae
Glycinde sp.
(Gioniada sp.
Goniadidae larvae
Hesionidae
Bonuania sp.
Gyptis sp.
Ophiodromus sp.
Parahesione sp.
Hesionidae larvae
Nephtyidae
Aglaophamus sp.
Nephtys sp.
Nephiyidae larvae
Nereidae
Ceratonereis burmensis
Ceratonereis sp.
Dendronereis pinnaticirris
Leonnates decipiens
Leonnates persiaca
lLeonnates sp.
Namalycastis fauvelf
Namalycastis indica
Neanthes cfMossambica
Neanthes talehsapensis
Neanthes sp.
Paraleonnates sp. 1
Paraleonnates sp.2
Platynereis sp.
Nercidac larvae
Opheliidae
Unidentified sp.
Pectinariidae
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P ;
aNINN 15 (610)

Month April 1988 June August October December February 1899
Taxa / Mesh size (mm}): »>1,0 205 >1.0 205 =10 205 > 40 =05 >10 =05 >10 =05
Lagis sp. * * * * * * ¥ * ¥ * * *
Pectinariidag larvae 0 0 0 4] 0 0 0 0 ¥ ¥ * *
Phyllodocidae
Eteone sp. 0 0 * * * * * * 0 0 0 0
Phyllodoce sp. 0 0 [y 0 0 0 * ¥ * ¥ 0 0
Phyllodocidae larvae 0 0 0 0 0 0 0 ¢ * * * *
Pilargiidae
Sigambra phuketensis * * ¥ * * * * ¥ * ¥ 0 +
Synelmis sp. 0 * * * * * 0 * 0 0 0 0
Talehsapia annandalet 0 * * * * * * * * * 0 0
Pilargiidae larvae 0 0 0 * 0 0 0 * * ¥ * *
Poccilochactidae )
Poecilochaetus sp. * * ¥ * ¥ * 0 0 0 0 0 o
Polynoidae
Unidentified sp. 0 0 0 0 * * * * 0 (1] a 0
Sabellidac
Laonome sp. 0 ] 0 0 * * 0 o * ¥ 0 0
Sabellastarte sp. 0 0 * * 0 o 0 0 0 0 0 0
Serpulidae
Figopomatus sp. 0 0 * * * * ¥ * 0 0 * *
Sigalionidae
Imajima pholoe 0 * * * * ¥ * * * ¥ * *
Spionidac
Minuspio sp. | * * + * * * ¥ * * * 0 *
Minuspio sp.2 % * ¥ x * * * * * * * *
Minuspio sp.3 ¢ 0 0 * ¢ * * * * * 0 0
Pseudaopolydora kempi * * * * * * * * * * 0 0
Pseudopolydora sp.d 0 * 0 ¢ 0 * * * 0 b 0 0
Pseudopolydora sp.2 * * ¥ * ¥ * * * 0 0 0 *
Prionospic cirrifera 0 Q * + * * * * * * 0 *
Prionospio sp. 0 0 0 * * * * ¥ 0 0 0 o
Spionidae larvae 4] 0 0 0 0 * ¥ * * * 0 *
Terebellidae
Lysilla of panbanensis 0 0 0 0 + ¥ 0 0 0 0 0 0
Unidentified sp. * * * * * * * * * * * *
Hirudinea
Unidentified sp. * * * * * ¥ * * * * * *
Nemertea
Unidentified sp. 0 ¥ ¥ * ¥ ¥ * * * ¥ 0 0
Platyhclminthes
Unidentified sp. * * * * * * ¥ * 0 0 0 0
Cnidaria
Unidentified sp.1 0 0 * * * ¥ * * * 0 0
Unidentified sp.2 0 0 * * 0 0 * * 0 0 0 0
Unidentified sp.3 0 0 * * 0 0 * * 0 0 0 ]
Edwardsiidae
Unidentified sp. 0 0 0 0 0 0 0 * 0 0 0 0
Mollusca
Gastropoda
Gastropoda sp.1 0 0 0 0 o ¢ 0 0 0 0 & *
Gastropoda sp.2 0 0 0 g 0 0 0 ¢ 0 0 * *
Buccinidae
Unidentified sp. 0 0 0 0 * * 0 0 0 Y 0 0
Bullidac
Bulla sp. * * * * * * * * 0 * 0 0
Hydrobiidae
Unidentified sp. 0 0 0 0 * * * * 0 0 0 0

Maginellidae
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A '
A9 15 (918)

Month

Aprii 1998

June

August

Oclober

December Fsbruary 1999

Taxa /

Mesh size (mm}:

>10>05 >10 205 =10 205 >10 205 »10 206 >1.0

>05

Maginella sp.
Retusidae
Retusa sp.1
Retusa sp.2
Suicoretusa sp.
Skeneopsidae
Unidentified sp.
Stenothyridace
Stenothyra sp.
Turridae
Massyla sp.
Pelecypoda
Pelecypoda sp.1
Pelecypoda sp.2
Pelecypoda sp.3
Pelecypoda sp.4
Arcidae
Unidentified sp.
Corbulidae
Corbula sp.
Psammobiidae
Gari sp.
Semelidae
Semele sp.
Lucinidae
Lucinoma sp.
Tellinidae
Macoma sp.
Mytilidae
Brachidontes arcuafuius
Crustacen
Amphipoda
Amphilochidae
Gitanopsis sp.
Aoridae
Grandidierella gilesi
Grandidierella sp.1
Grandidierella sp.2
Corophiidae
Unidentified sp.
Hyalidae
Hyale sp.
Isacidae
Photis longicaudata
Gammaropsis sp.
Unidentified sp.t
Unidentified sp.2
Isochyroceridaes
Cerapus sy.
Melitidae
Melita sp.1
Melita sp.2
Melita sp.3
Melita sp.4
Melita sp.5
Quadrivisio sp.
Victoriopisa sp.
Elasmopas sp.
Ocdicerotidac
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51971 15 (d18)

Month

April 1938

June

Toxa [

Mesh size (mm):

August

October

December February 1989

>1.0>05 »10 =05 >10 >05 =10 =05 >4.0 =05 =210

=05

Perioculodes sp.
Paracalliopiidac
Unidentified sp.
Talitridae
Orchestia sp.
Decapoda
Alpheidae
Alpheus sp.l
A. malabaricus songkla
A. euphrosyne
Athanas sp.1
Athanas sp.2
Atyidae
Caridina sp.
Hymenosomatidae
Halicarinus sp.1
Halicarinus sp.2
Leucosiidae
Unidentified sp.
Ocypodidae
Unidentified sp.
Isopoda
Anthuridea
Anthuridas
Amakusanthura sp.
Cyathura sp.1
Cyathura sp.2
Flabellifera
Aegidae
Aega sp.
" Rocinela sp.
Cirolanidac
Anopsilana fonesi 7
Anopsilana browni ?
Anopsilana sp.1
Anopsilana sp.2
Anopsilana sp.3
Anopsilana sp.4
Anopsilana sp.5
Anopsilana sp.6
Sphacromatidae
Cassidinidea sp.
Exosphaeroma sp.
Oniscidea
Armadilloniscus sp.
Unidentified sp.
Valvifera
Idoteidae
Idotea sp.
Ostracoda
Unidentified sp.
Stomatopoda
Unidentified sp.
Tanaidacea
Apseudidae
Ctenapseudes sp.
Leptocheliidae
Leptochelia afs. Savignyi
Pseudotanaidae
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a9 15 (da)

Month Aprit 1928 June August Octlober December February 1988
Taxa / Maesh size (mm): >10>06 >1.0 >05 =10 >05 10 >05 >1.0 >05 >»10 =05
Psendotanais sp. * ¥ * ¥ ¥ * * * ¥ * * *
Tanaidae
Sinelobus stanfordi * * 0 0 0 0 * ¥ 0 0 * *
Hexapoda
Collembola
Isotomidac
Unidentified sp. 0 * 0 0 0 0 ] 0 * * 0 o
Insecta
Diptera
Unidentified sp. 0 ¢ Q 0 0 0 0 0 0 0 * *
Tendipedidae
Tendipes sp. a v} 0 * 0 * * * * * * *
Hemiptera
Unidentified sp, 0 0 0 o i 0 0 [t 0 0 * *
Cicadeliidac
Unidentified sp. ] 0 0 0 0 0 0 0 * * 0 0
Mecoptera
Bittacidae
Unidentified sp. 0 0 0 0 0 0 0 0 0 0 * *
Gdonata
Agrionidae
Hetaerina sp. 0 0 ] 0 0 0 0 0 0 0 ¥ *
Chordata
Teleostomi
Fish lavae sp.1 0 ¢ 0 0 0 0 0 * 0 0 0 0
Fish lavae sp.2 0 0 0 0 0 0 0 0 * * 0 0
Fish lavac sp.3 0 0 0 0 0 0 0 0 4] 0 ¥ *
Fish lavae sp.4 0 0 0 0 0 0 0 0 * * 0 0
Apogonidae
Unidentified sp. * ¥ 0 0 0 0 0 0 o 0 0 0
Gobiidae
Oxyurichthys sp. 0 0 0 * * * * * * # * *
Unidentified sp.1 * ¥ ¥ * 0 0 0 0 0 0 0 0
Unidentified sp.2 * * * * * * 0 0 0 o 0 0
Hemirhamphidae
Unidentified sp. 0 0 0 * * * 0 0 0 0 0 0
Symbranchidae
Macrotrema caligans 0 0 * * ¥ * ¥ * * * * *
Number of species 72 90 84 102 101 112 96 105 84 95 71 81
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3.1.3 1 univariate indices saslsrmandarinihduumnalngdusndetsdaidae
unsIYIaa > 1.0 uaz > 0.5 Isdiuas lagsiu

ﬂs:mﬂuﬁmiﬂﬁaawmﬂlmﬂ@mmﬁuunsﬁ"aaﬂwaé’aﬂmumwm@m > 1.0

Sedas wudwuslFd 158 sURF Suduaio 87 didsazunsy UazuINEILATILNT

€ o

graen > 0.5 Dafwas wudwiusilda 170 &G4 $mudlaiy 152 dadeazinsd
Sruatia@iatn 12 sil3d SausLasniiuin 65 dadeazunss WakenuSaufisunis
L¥arunsspuiaadninluudazligy  wudwnslddildnnasunsamanm > 0.5
Seduay auduluygnlisn fe weufldn giad), admeds @ §0TF) uaadwnn
(1 /%58 wagAug (2 sLTH Lardmudadodeaunsefiftududan Sudaeiuda
mzunsaga'qmﬁmﬁuﬁaaﬂwaé‘mﬂu‘lﬂﬁumaé’aﬁﬁ (69 Ar1danzuNT) ndfis sl diiuin
Twlnguiiluazunsssuiaan 0.5 NaiuasiRostladan

&1 univariate indices TedtlEmANFaimhduumalnafiusndratneFaimib
SuGIVATUNIITINAN > 1.0 Uay > 0.5 UaRLNGT (n = 54) TaosuusslWauemag Faanaaf
16 SR sAnuRvTudausndaazunsswam > 0.5 Iafiwas T 12 sfl5d dun Cirratutus
sp., Dorvilleidae (unidentified sp.), Eunicidae larvae, Paraleonnates sp.2, Opheliidae

(unidentified sp.), Edwardsiidae (unidentified sp.), Gari sp., Isaeidae (unidentified sp.2),

Cerapus sp., Melita sp.3, Ostracoda (unidentified sp.) wae fish tarvae sp.1 ( Gni’la‘?ll 17)




d S « ¢ wa 4
@1319%1 16 A1 univariate indices =naaﬂs:‘ﬁ’muﬂmiﬁm@mmﬂlﬂmEmu,sm
FEAZUNTIIWINEN > 1.0 Uz > 0.5 Nafiwas (n=54) lagsix

Total and Meshsizec  Total Average Shannon - Evenness
phyla (mm) species  individual Wiener '
number/sieve index

Total > 1.0 158 87 2,72 0.536
=05 170 152 2,82 0.549

Annelida > 1.0 63 12 3.02 0.728
>0.5 68 22 312 0741

Crustacea > 1.0 52 34 125 0.316
>0.5 56 60 1.63 0.405

Mollusca > 1.0 22 41 1.69 0.547
=05 23 69 1.52 0.486

Others >1.0 21 0.3 2.19 0.718

> 0.5 23 0.4 2.00 0.638




P i o LV . L oa o ) ‘
a9f 17 MeTedafwihfurmnalraSinanalinaziniizwiaa > 1.0 uas > 0.5 Uaaluas Taavan (* = wu uaz 0 = laiww)

Taxa/ Mesh size (mm): >1.0 >0.5 Taxa/ Mesh size (mm) : >1.0 >0.5 Taxa/ Mesh size (mm): >1.0 20.5 Taxa/ Mesh size (mm): »1.0 >0.5
Annclida Nephtyidae larvae * * Unidentified sp. - *  Gastropoda
Polychacta Nereidae Sabellidae Gastropoda sp.1 * *
Capitellidac Ceratonereis burmensis * * Laonome sp. * * Gastropoda sp.2 x ¥
Capitamastus sp. * * Ceratonerecis sp. - * Sabellastarte sp. * *  Buccinidae
Capitella capitata * * Dendronereis pinnaticirris * *  Serpulidac Unidentified sp. * *
Capitellides sp. * » Leomnates decipiens * » Ficopomatus sp. * * Bullidae
Heteromastus similis * * Leonnates perstaca * * Sigationidae Bulla sp. * *
Heteromastus sp. * * Leonnates sp. * % Imajima pholoe *  *  Hydrobiidae
Mediomastus sp. * Namalycastis fauveli % Spionidae Unidentified sp. * *
Notomastus sp. * * Namalycastis indica koo Minuspio sp. 1 * o Magiellidae
Parheteromastus ¢f.Tenuis * * Neanthes ¢f-Mossambica * * Minuspio sp.2 * ok Maginella sp. » -
Capitellidac larvae oo Neanthes talehsapensis * % Minuspio sp.3 * oo Retusidae
Cirratulidac Neanthes sp. * * Pseudopolydora kempi * * Retusa sp.1 * *
Cirratulus sp. 0 * Paraleonnates sp. 1 » * Pseudopelydora sp.] * * Retusa sp.2 * *
Cossuridae Paraleonnates sp.2 0 * Pseudopolydora sp.2 * * Sulcoretusa sp. * *
Aphelochaeta sp. * * Platynereis sp. o Prionospio cirrifera * o Skeneopsidace
Dorvilleidae Nercidae larvae * * Prionospio sp. * * Unidentified sp. * *
Unidentified sp ¢ *  Opheliidac Spionidae larvae X Stenothyridae
Eunicidae Unidentified sp. . 0 *  Terebellidae Stenothyra sp. * *
Marphysa sp. * *  Pectinariidae Lysilla ¢f panbanensis ok Turridae
Eunicidae larvae e > Lagis sp. * oo Unidentified sp. b Massyla sp. LI
Goniadidae Pectinariidae larvae * *  Hirudinea Pelecypoda
Glycinde sp. * *  Phyllodocidae Unidentified sp. * * Pelecypoda sp.1 * *
Goniada sp. * . Eteone sp. * * Nemertea Pelecypoda sp.2 * *
Gontadidae larvae » * Phylledoce sp. * he Unidentified sp. * * Pelecypoda sp.3 * *
Hesionidae Phyllodocidae larvae * * Platyhelminthes Pelecypoda sp.4 * *
Bonuania sp. * *  Pilargidae Unidentified sp. * * Arcidac
Gyptis sp. * * Sigambra phuketensis * * Cnidaria Unidentified sp. * *
QOphiodromus sp. L Synelmis sp. b * Unidentifred sp.1 * X Corbulidag
Parahesione sp. * * Talehsapia annandalei * * Unidentified sp.2 * * Corbula sp. * *
Hesionidae larvae *ooox Pilargiidae larvae oo Unidentified sp.3 * %  Psammobiidae
Nephtyidae Poccilochaetidac Edwardsiidae Gari sp. o =
Aglaophamus sp. * * Poecilochaetus sp. * * Unidentified sp. 0 * Semelidas
Nephtys sp. * *¥  Polynoidae Mollusca Semele sp. * *

|72




WA 17 (did)

Taxa/ Mesh size (mm): >1.0 >0.5

Taxa !/ Mesh size (mm): >1.0 >0.5

Taxa/ Mesh size (mm): >1.0 >0.5

Taxa/ Mesh size (mm}: >1.0 >0.5

Lucinidae
Lucinoma sp.
Tellinidac
Macoma sp.
Mytilidae
Brachidontes arcuatulius
Crustacea
Amphipoda
Amphilochidae
Gitanopsis sp.
Aoridae
Grandidierella gilesi
Grandidierella sp.1
Grandidiereila sp.2
Corophiidae
Unidentified sp.
Hyalidac
Hyale sp.
Isacidae
Photis longicaudata
Gammaropsis sp.
Unidentified sp.1
Unidentified sp.2
Tsochyroceridae
Cerapus sp.
Melitidae
Melita sp.1
Melita sp.2
Melita sp.3
Melita sp.4
Melita sp.5
Quadrivisio sp.
Victoriepisa sp.
Elasmopas sp.

*

xS o x 8 O O o ox =

* X ® ¥

*

E 3

E 3

*

* * ¥ ¥

Qedicerotidae
Perioculodes sp.
Paracalliopiidac
Unidentified sp.
Talitridae
Orchestia sp.
Decapoda
Alpheidae
Alpheus sp.1
A. malabaricus songhkla
A. euphrosyne
Athanas sp.1
Athanas sp.2
Atyidae
Caridina sp.
Hymenosomatidae
Halicarinus sp.1
Halicarinus sp.2
Leucostidae
Unidentified sp.
Ocypodidac
Unidentified sp.
Isopoda
Amburidea
Anthuridac
Amaleusanthura sp-
Cyathura sp.1
Cyathura sp.2
Flabellifera
Acgidas
Aega sp.
Rocinela sp.
Cirolanidac
Anopsilana jonesi ?

n

* ®

*

* %* EF % % %

= *

*

Anopsilana browni 7
Anopsilana sp.1
Anepsilana sp.2
Anopsilana sp.3
Anepsilana sp.4
Ancpsilana sp.5
Anepsilana sp.6
Sphaeromatidae
Cassidinidea sp.
Exosphacroma sp.
Oniscidea
Armadilloniscus sp.
Unidentified sp.
Valvifera
Idoteidac
Idotea sp.
Ostracoda
Unidentified sp.
Stomatopoda
Unidentified sp.
Tanaidacea
Apscudidae
Crenapseudes sp.
Leptocheliidae
Leptochelia afs. Savignyi
Pseudotanaidae
Pseudotanais sp.
Tanaidae
Sinelobus stanfordi
Hexapoda
Collerobola
Isotomidae
Unidentified sp.
Insecta

*

£ ¥ B R X %

*

*  Diptera
* Unidentified sp.
*  Tendipedidae
Tendipes sp.
Hemiptera
Enidentified sp.
Cicadeliidac
Unidentified sp.
*  Mecoptera
Bittacidae
Unidentified sp.
*  QOdonata
Agrionidae
Hetaerina sp.
Chordata
*  Teleostomi
Fish lavae sp.1
* Fish lavae sp.2
Fish lavae sp.3
* Fish lavae sp.4
Apogonidae
Unidentified sp.
*  Gobiidae
Oxyurichthys sp.
* Uniderttified sp.1
Unidentified sp.2
*  Hemirhamphidae
Unidentified sp.
*  Symbranchidae
Macrotrema caligans

*

* L I

*

*®

* O O

*

= * * *

Number of species

158

170

*

7
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3.2 Multivariate analysis
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3.2.3 dranuadiondseslsmnudaimhdurwelngdunndiaazunssuwmann

dnstulassin

anuAdERRILY  Bray-Curtis weslszmandaimhanumalwgiuenday
ALUNTIVWIAAN > 1.0 uaz > 05 DeRwes (n=54) luudsglnduuandraiuwudt Indy
aSaeudes Fadduduivsmaindudwaminn ﬁmmﬁuﬂé’ﬂﬂﬂﬁw‘hﬁq@ (89.2%) uazdad
ﬁﬁwﬁulu‘lwé‘aj’é‘u6]6’}*53ﬁmmqn*quﬁfaﬂﬁmmaéﬁﬁﬂ’éamnﬁg@ (92.9%) FIRNUATIDARY
pasFaimihaulagnuian 90.6% (merwinil 1) usasnadiseulasunsuveinsia
ngalszmaufaiwhanswalng ﬁagﬂ'ﬁ 11

fEeus (ANOSIM) Pasamunfendassmaudaimhdurwalng i
HENIBALNTIVIAEN > 1.0 uaz > 0.5 Saduas (n=6) lagsiu @serwandt 11) lauan
dnsetnsfittidfyfisdy 95%

win ANOSIM  weslassadedssmnauga Tmihaufiuondisasunssuwam
> 1.0 waz > 0.5 Hadiwas lluandreiu uinsiEnldazunsswian > 0.5 Ssfiuas luudas
Wi lumsifialemafies i lddaiminduomelngioden  wiedatwihdunidndu iy

A
YWaLdn (15190 17)




G807 a) Total g0 b) Annclida g0~ ©) Crustacea
3
E

W
2 90t , 9 90 2
5 0.6 50.2 89,
]

7
1]

100-{ 10t 1004
go+ @) Mollusca 30 ©) Others

)
S
g
o

E

& 90+ 90+

lm -

g 92.8 ‘ 92.9

]

>

g

1]

100- 1004
> 0.5 mm > 1.0 mm 2> 0.6 mm > 1.0 mm

P2 ar : v e e oa y e Y
U7 11 ulasunsuasmsdangausrmanda fmihdnvinalugidsuondapasings
ayiaan > 1.0 waz > 0.5 Nadns (n = 54) lagsan




n’rsﬁmsﬂﬂsau'sqmwmamaawmmﬂwsnzumaumwaammmnmmmmﬂu
F1uau 96,646 A2 ('s'zammum?am‘umﬂmﬂumsﬁnmmamu) {Fanduundradnale
#osllfiifins 4,080 Falus lasvmsdhuundaimidniuas 10 daTus 1hwae 24 Tuda
WWow wiw 17 1fan laofididy 4 au Sunndatmbduldimnuais 24 ddetalus lu
ynefimsannasmsfimunzanlumsifivdaetnsdainin@uiSione  Southern  California
Bight Uszinetawigauimitudnetheld 85840 @ IFnaludasdifinng 2,300 alas
Suundaiwinanwisdwmain 37 ddedalug nmﬁl‘&"lﬂaﬂmnemﬁ‘mzm'mwiazamﬁ
wazgimsduundathaudszan %Guﬂﬁﬂwﬂ‘i‘“ﬁﬁﬂﬁﬁ%ﬂ’]‘iﬁnLmﬂLLﬂwﬂL‘iﬂJﬁﬂ‘hﬂ nand
lﬁlumswé'\mmmymﬁﬁLmnamuu 1uamumﬁi'1muaﬂ°ﬁamnlmmmnmwamum
SuansilEdten wanrihdaddinmunniulumsiuunsdidfimenn (Feraro ef al., 1994)
Tumsdnwuisiulassesdsnaudaimiduwumalngnasfiasanom Waganal
sansalumsduundadmihdudae nnsinmnaSiinuiisiwndussauansinsii
wanzanlumaAudegadudeidy SudendundndneiurernamazinsRanme
aernltidonsuasusenulumsdunn  wasfivhlvdsefiulassaiolsmandainihau
v lngRansadiy Lﬁaamnmﬂmmn@hwaaﬁagjmﬁ’ma:qgmaﬁwﬂ@iammwénizmm
YasFainindn é’aifum'sﬁﬂ%ulmﬁan”‘a‘%mmﬁnﬁqeﬂwaa:e’i’eamﬁaﬁmmaﬁaﬁ’amug}ﬁw’%a
aznamlasasiBuadadolui

° & [ 1
1. AMMIREIYDINTINUNIDETY

. ' wy A A o & e ' S 5 W W e
ﬂ']'ilﬂil@nﬂﬂ?ﬁi‘iﬂﬂ:’“’ﬁﬂﬂﬂﬁ-ﬂﬂﬂﬂﬂLﬂﬂﬂ?E]?J'Nlnﬂﬂlq B0 01 LW]Lﬂ%\lﬂ‘INL@ﬂﬁlz
L s el 1 . A [3 L) :} A
SauEnuasTLGresE IR (Eliott, 1977) ArmandalimsmdmandrAlnunzanlan
by M - e ed @ o a o &
Awuadiuindrandrwndaniadiwustisdhiiludaysass (number taxa) KBZMNTIAATIEH
511E]3JﬂlﬁElUI%‘SI]’Uﬂ\‘iﬂi?ﬁ%LLﬂ'}"ﬂﬂLlﬁﬂULﬂﬂﬁﬂqﬂiiﬁuﬁqﬂﬂﬁﬁu‘ﬁqﬂL‘Vil}']wﬁ&l ﬁ]qﬂﬁ%‘ﬁqﬂ\lﬂ
"ﬂ'lﬂ’ljﬂﬁJﬂ'ﬂ?ﬂ&]ﬂ&llﬂﬂﬂ'ﬂﬁnu’]%‘ﬁ"lﬂ.lﬂﬂ']ﬂﬂ'ﬁlﬁ@ﬁ?ﬁ% (W'l'i"!\'lﬂ 18) AN TRV WIN

82




83

:‘ a LY A.m ] 13 :’ LY i 4 g ‘:Y
drasimiuanudesmslumalfia edalsfonudundsidanensazligndaauaualined
3 1 s 1) as -] :’ t::
assuildngg fqadaudraii Ferraro waz Cole (1992) fnsdruaudnfmananlumeiy
s [ s L) [ A =3 F=9 ¥ @ 1 @ v oA 3
Fethafatmihduswnalwguinafifausfvmbiudedrnavdainiduumalng
o P v oo ¥ e o a o ~
s 163 taxa v3nalndndshduntesuny Puget Sound 18fs@n dssinagnsgalusn
Taeldassriidngg  wud  Inedwviuandnaiuldudindunisdwnanndeyagafoans
= A w ' ' et T @ & R
(et 18) Aldldimauain dasriilanyluandeiulumsasinlannaunnyseday
=y o a 1 A .
o931 IndEE uazmInTzanYeI mIudTERIIRTTR B9 Warwick #ez Clarke (1991)
ndmhmaAleszideyauuy  multivariaste  Sautanalunisasieduananandisves
isemandainidnsuiatng
ol a 5 s A e & o eyA s o
M 18 Pndfminssndeunndnathaflsseauallfd  uasldazunssumanm >
0.5 ANRLNNT

Location Measure Area No.of.Replicate  Reference
(mz) samples
Puget Sound Number taxa 0.06 16 Ferrarc and Cole (1982)
Washington Dominanhce index 0.06 5 Ferraro and Cole {1992)
U.S.A Shannon-Wiener Index  0.06 3 Ferraro and Cole (1992)
1-Simpson index 0.06 3 Ferraro and Cole (1992)
Mcintosh Index 0.06 2 Ferraro and Cole (1992)
The Lower Inner Bray-Curtis similarity 0.05 7 This study

Songkhla Lake

msdnmaTitididan multivariate analysis lawld Bray-Curtis similarity 1iu

=t s ' e/ as g [ Y=Y 1 " .
avsrilumsdangulasssthodssmandaimhduumaluglunu - Shannon-Wiener  index
o ' . . \ & e M e A g o & e
1ilasansin Shannon-Wiener index Lisaaadasnunsiiagadenasiiwinslaquessninm
&% ufs 31N Shannon-Wiener index Saaammnuanuvasiaiwhduamwialnglud
= o 1 A @ ) by © A
syt (A5197 3) wud Aeanil 2 mafiudaedng 1 91 wudwwsiladsa 34 /ilBdiien
Shannon-Wiener index 1.86 gwmsifiudasts 11 dwudwanslEdsmanniy (86
#i)5&) uaidn Shannon-Wiener index dhnn (1.77) wielumanit 4 msifiudaadng 1 41 wu




84

et 6 A

Srwnailfdsay 42 s5)ad a1 Shannon-Wiener index 1.92 &aun1aifiudaeds 5 41 wu
Frnmailfgnaannnii (62 q15) udlidn Shannon-Wiener index danin (1.69) Ty
Tumslfassiinunmmmotigiminsaiiuthudalumsfinmndiehuun - (Rosenberg,
1976; Rosenberg, 1977; Angsupanich and Kuwabara, 1999) FIUNTHMT I Bray-Curtis
similarity fusasluguuuaulasunsy (514 6) Samusaandasiudwansilidnasimu
anuLiuase (im'm‘n 3)
ﬂ’li'a‘ﬂilL°v'!f]W]Qﬁﬂﬂiﬁm&’]ﬁﬂ?ﬂ%’]@]wﬂuﬂﬂlﬂﬂﬂ%ﬁNﬂiwﬁﬂﬁRWWIﬂﬂLuuﬂ%’lﬁﬁu

[

4 mmﬂwumaaqﬂnﬁmmumammm%mﬂu LRLUWIAeaznsIuandlate ldiunm
nesswudn  uasldianenamisufdhiedoiuasdnin  lasdasfinnsanmugivifedn
niaauidaninsdemidsifiovasdad (é’nwmnmdaﬁag KazneNIa) LRZANULTIE
wodnssupasRaialodugn Nuiduilnainguey Capitella capftata u"‘mm Lagos Lagoon
Uszinatudsulunquisuazngrn maxaanl*ﬁ van Veen grab sw1afiudt 0.1 mmaiwas tudl
LsnpssmAsaRuTethewan 5 6 wm'\ammﬂmﬂluqmlu HarunuuduaIgad
Wep funsamfinudrenaniladudamlng linudedadalian flgmsinsieluiliises
Snaftumsifusatradia 10 drlusmfiffernanmuispesdaininduilos Janudiedng
FaffiuTuluunssanil (Ajao and Fagade, 1990)
uanmnﬂmmwmumﬂmanw%ﬂunajuamfﬂmaaswﬂs:‘mﬂmm%mmmmm
vg leswuyi Iﬂiaaﬁwaaaumﬂﬂuﬂamu 6 Lﬂ%ﬂ‘i’éﬂ‘ﬂu‘ﬂ%’]ﬂl‘lﬁmﬂ‘)’]ﬂﬂ’mﬂ‘m’]ﬁﬂuﬂ
wasWUAMIURD TSuaY mwzummammaﬂmmmmmﬂlﬁmLﬂummumﬂ AU
FaansaINUNaNTSANNYAY Biernbaum (1979) dewunmauninsansvasnenvaasiad
mﬂuawmwumm Fishers Istand Sound, Connecticut ﬂi”mﬂﬁ%‘sﬁatmmumu’maﬂ‘ﬁa
Lwamumammmmﬂulmyw LuaneeR UM A8 Kuwabara and Akimoto (1986) &
s AW anunuTeis Tungkang duazTuanidodlduasidniudmurinmduny
e ﬁmmua‘i‘l%ﬁtmmmmmLL'thi’atJ WS ouduriseas ﬁnnﬁﬂwm’mnuﬂiﬁﬁwa@ia
sz mﬂmmﬁmﬂumnmﬂ uih&sinadifiandt 6 qsauwmnLﬂummmsmwmnsm
fwsonews imzagatnenmisinamiusioun nmﬂLﬂwnaﬂmﬁwmamﬁm@wu@aus]
i InaTa uae airande Wudn
nmsanmadsitaundimanzsulumsiinmnlasahadsenandainidiu
mmﬂlmyjt%aﬁuﬁ (7-11 1) sz (7-9 41) fanauandreiuwindes Haftanaifiesan




85

¥ A ) ) 1 ; o v 3 i
Ao (NTEWINT 1) stwhsggma wazanuandwiniuanieewiteni
A ) A = e as A
(a39Run? 2) Sradensilfouudasunufveddnssaiiadad (05199 4 uaz 6)
. o & A e & woa . Y S a o
uanantt windszasdasfnmndaimirduudarInduwienguenafenldldomuns
P ' v o & A Y Ry o el o st o
lughn 12 udazdesdrilsfivanmmiadanmamunwuasiaiidan ilamwndnnsulsdu
1 e S . o A [} d 2 a o | s gy 1 A
wnldarsigirwindrdgninfiienaiiasangrenih dnmsudsduuniniinsdanisifow
t:l Qs [ o . ¥ ) o 4 A A o
wilgsunuivasdaiunsrilafetnagaian Eliott (1977) nandt Sruwandrfilnanzaufidinam
84 & :-‘l ] o g A ) b 1 oy oAy U
Ifsuasidiamzamiliug udszamilfidiumdrfimunsauuandrani udlumodfodtiuds
mafnmlasseiulsmaudaimhdusmalng  dndunsnunlessiuluiniineme
wasAsauaguynagma anmsannlasnneglidhanslidmam 7 drdwglnsaline
A 'Y . &
0.05 MIALNAT 71 95% VasnNUASIDARINLY Bray-Curtis 29Tufiud (7 X 0.06 ¢1519
w | Aa [
bURT) UBUNARNUINIZ N (5 X 0.1 aNT13L4aT) Afwaldnu (Mclintyre et al., 1984; Ferraro
n' 1 g-" & ] ad ] d‘. ¢ = - ' 1
et al, 1994) fsniwumsidwindlethfvmeainniddsdninmwinnnimalng
(Elliott, 1977) mufivdaatiasidaunsoluwalnfivdietanainst (Cochran, 1977;
. Vo o O Ao A o
Botton, 1979; Gray, 1981; Heltshe and Ritchey, 1984) 3alddududasldgunsalnfiunmin
& ¥ I [23 LYy ¥ (2 Qs ] [q 1 ::I 2 =Y
davwalvg ehelsfiaweraldifins 3 41 Taeszdeswaniuin iuaildanmsiarsan
e . ‘:1 td ) = Y é’, Jv F=Y
anuadrondsuuy Bray-Curtis 7 90% SeiilamawuduwmailEdlooas nidesfiansan
fmqﬂs:mﬁlumsﬁnmﬁw (Molntyre et al., 1984) Fsavaziwanzauiunmsinunlassai
Uszmandaimihfulubnafiianzusiin - Geuinwusairihduieorialesiiunsriad
-3 . )& by c!’ & s ] as
F1uamann (Clarke and Warwick, 1994) ugduan 3 41 fonatesinldiimansdniums
= o J L o " A - o el
fnwiisgmmwisdasfnmnueunsiinm - uszmifnwiiaFnoniedseliuiuimin
i 3 A) cz A i g [ 24 3 =
wiamnfimwdenwidull  1lesnnenaguieildlesriauszanugngueniszann
wiadpandanuiueds @rwmdrdandnduuduasirimndrlundsedrann) laosruwu
¥ 2o A A a s &, b4 ' o a
drannazlidnaeuindefionnn (Oxley, 1994) @asiudruan 3 s ldimanzAumsfinmn
=y 1 ‘d A
13 meeus e mzssussranenluiifianunannasuazanugnguganiei iy
Winudunmeiuas Kikuchi (1991, d1slas Angsupanich and Kuwabara, 1995)
o ] 1 as v oa A A o ) ' el 6y
s daimhfulianugngugadediwiuadsnnni 5 sUdde 0.1 mssiwas
Wiaswudannanin 100 dde anaaes USmaenisTasemURIIaIaauln wud
o &

fidustiidiasn 12 + 5.38 siFdda 0.05 mMauas SIaudILale 152 + 329.06 dada
0.05 MTILUNT (n=504)




86

a A H )
) BaRud (gafldneg)
1

2 3 4 5 6 7 8 9
U) 1380 (19U 9)
LN figuaw Ranny QA FUITINU Qumﬁuf

e e e e e

q) Tansw (IWudreg )
a w“ [ A
RtV wauilon  eaSmee  weomsam B9

ol w0

ilals|  @dnerluudazdas vunwe $raaud
A o A ;e by A et o o &
olil  wstanFedn nuwde ntgummwﬁwmnﬂuimaa‘snaﬂs:"mﬂuﬁm,

whduumalngadoafenuuwuy Bray-Curtis 95%

P ] o :’ A et [ 2 o 5 LIr-Y ]
Juh 12 nqwmmmwmmnmﬂmaafnaﬂﬁzeﬁﬁﬂuamqmwumuﬂﬂlﬂmu

afuaRInuY Bray-Curtis 95 %




87

2. YW INATHNTINYNAQBENY

Eleftheriou 1ae Holme (1984) nd1231 msdnindatwibhdufisuldazunssnwam
05 fis 2.0 fafa. Tagldazunsimsndeaflanunudaiwhavivden uszldmiwe
lmyjmﬂﬁq@lunmﬁuﬁ'aamamnmLa‘ﬁn Ferraro wazamie (1994) 189U azinsswa
an 1.0 Hadwns uandwiuetiad ¢ 73% uszazunsivuiaen 0.5 Iafiues wenduaud
& a9% nanAlfluduaoudneg sssmsfinmdatnaftidnnmsldazunsaawam > 05
faduas Mamunnnimsidazunsssaiem > 1.0 Hadas 19 2.5 msanenlundail
I¥azunsevwnaen > 1.0 Dadwas uanslad1d 93% (158/170) PosdunslFanInNe usz
F1wInda 58% (51,930/90,194) Paadwndvnaa usznisldazunsizwnam 0.5 Hadiaas
wonsUFELS 7% (12/170) W3 F IR IS W IWINGD 42% (38,264/90,194) V84
SwIudaTInLe

A eel

Srnsiladfnuluazunsswiaan > 0.5 Dafiwas lusadonmmou-Ngwound
SwwnnifiesnnilstiEdndndinlumainusslignnenindau Tuonefiidausuanm-
nuamwus  Oafrenioivdeu penLs wInalTdussiudtsan i fewa e u-
figwinn Reish (1959, dslay Gray, 1981) Rudhathsdeinianamnelngiunddadiie
wut fedmadosiulngngaseannazunsswiem > 0.5 Jafluns mwﬁ%wmﬂunn
uJawn‘umammm@umwmw'lﬂmnmmaumwaammmummmmeulu AT 18 WU
'imJawﬁum‘i'\mummﬂmm'mmwmmﬂlﬂmmnmmuElamsavlasmu (30.7%) eunn
LB A UE YRS RIINEUlL (42.4%) Tarsawafudeiwmesianildhium
an Tasmsfinmndainihfufiunddefielinunmgaseaussnasdaniiae fUATRANLTS
Sdsonawiondn Soliilavnliiefiduddnuluasunsiumann 0.5 Hadwas Sduwaun
\Rasiin Rodriguez 48z Magnan {1993) n&1ai ﬁmfﬁﬁ"iﬁuﬁﬁwmmLﬁ'ﬂa‘r'mimyjmm‘ma@
UHUATUNTITUIN 0.6 Dadiuavld ﬁﬂlﬁmsﬂmﬁuﬂmu‘qﬂaqmm:msm‘é‘ﬂmmmmquma
maamﬁué’ﬁﬁﬁmm@Lﬁnﬁq@@‘hn'&ﬁmmtﬂm’%a Schwinghamer (1991, 814lay Rodrigues
and Magnan, 1993) 3sldidanidazinssawa 0.42 Nasiuas uanderimihduumalng ud
msldasunsasnanfuandraiu ﬁmwiammﬁﬂmﬁﬂuﬁ‘umiﬁﬂmmm;}ﬁu

WONTINTINAVRITALUNTING?  SnwnzvatmazunslnadatSanmaladnane

o o ¢ & ¢ A d A e oA A ~ \
3 ﬂuﬂﬂﬂﬂqﬂﬂul‘ﬁuﬂu L%ﬂﬁ'ﬂ'}ﬂLﬂﬂSLsﬁu@]mﬂ‘awuﬂmaﬁﬂqﬂhﬂuwal.ﬁaﬂn&]aﬂﬂﬂqﬁlmqﬂﬂu




88
. =3 & A’v -1 [ AW v
(Eleftheriou and Holme, 1984) lumséininA3sh ntizpaImazunss biflnadetoyafile
A o A d
WasnnidazunssaRnigy
MU IUANURAINRAY Lmzmsﬂs:zﬁm’nm;ngumﬂ%’mLmsa'uwmm 0.5
A oa o s ot ged et o I ] P a E 2]
Dafuasdiy  wsrdwanauesrlBEnlswalin  uargNIAIILABUININALATIRU
(42.4%) VasrwIndansne wldengtid (ANOSIM) a3l Tassasadszmaudaiminn
|A 4/ s =Y 1 ] 1 =
swalngdsusnidaisazunswnam 1.0 uge 0.5 Uanwas Taiflauanersadnadl
@ Qs ﬂ{ s
upF1AUNTZAU 95% ,
o ¢ & € as v & o oa d & o L
ans19f 19 Wedidudwndinasdaimihduumalngdafiudretnsoazunisuwan
> 1.0 ez > 0.5 HanLuas

Location Californla  (Reish, 1958 quoted in This study

Gray, 1981)
Taxa/ Meshsize: 1.0mm 0.5 mm Residue 1.0 mm 0.5 mm
Nematoda 0.0 1.5 98.5 - -
Nemertea 69.2 30.8 0.0 61.3 48.7
Polychaeta 55.5 44.5
Lumbrinereis sp. 96.2 4.8 0.0 - -
Doruiilea ariiculata  62.2 34.4 3.4 - -
Prionosplo cirrifera  42.8 57.0 0.2 - -
Capitita ambisefa  45.8 53.6 0.6 - -
Cossura candida 1.4 75.2 23.4 - -
QOrther polychaetes 58.3 35.1 6.6 - -
Crustacea 17.6 363 47.1 57.1 42.9
Mollusca 87.5 12.6 0.0 £8.6 41.4
Other - - - 63.2 36.8

Total 37.0 30.7 32.3 57.6 42.4




Lmﬂd‘ﬂﬂﬂEﬂﬁﬂﬁﬁnm@ﬂ%m{i‘ﬂﬂd‘ﬂ“’mﬁﬁﬂﬁd‘ll&'lﬁﬂ%l%ﬂiuﬂEl‘]J@’J?JLL%ﬂﬁGW‘ﬁﬁ’]
thooaw Auiiduasnaudulasu nyensie Hhenssudngy tiw wifs wazuraeiadiia
ssznatseidu msdnsdaniunseds Lm:umwwlnama'lnﬂLmaa’gajm udu wuFad
whduumalngdwn 8 TWdy Aa uanilden (68 #13d) aimaTu (56 ilod) neadam
(23 a18) nedam (10 81134) 1anaelien (7 81%8) TueniFe (4 sil) e (1 &1l%)
waz Wantiiaaiiufia (1 #158) SwnatEfadn 12 allfdde 0.05 mTamas dnuaudiade
162 dnda 0.05 §5INNT 5’m§fiw,mz~ieﬁwﬁﬁmmgnﬁumn sméaﬁagiffmmﬂmﬁuﬂﬂﬁ
Inseainenle mﬂaJamﬁmﬂumm@lmymnmanu Wnntilunsiansoiasiudidhe
Lauumm%mnﬂmmmnwa@ (105 #I58) mm%aﬂ'ﬁauaﬂmﬂwﬂummwﬁﬁﬁ (65 /il5d)

i fminzsnileadisnnuadeaiouuy Bray-Curlis Asedu 95% lums
Fudethslmdfiug 7411 duanBaam 79 4 sandaudfimanzaalumsfnmlase
aailse ﬂmﬂuamwu'mwmﬂlﬁmmav‘lﬂﬁm Idun wouilien admady weasdsm uas
Tiadn 5 fe 3, 7, 7 uaz 11 81 aadd Sundrfmansadlumafvdasalusinm
aandnswsmzamusssmasulufe 7 4 adhelsfiany ﬁﬁmwﬁ'm‘l@mnmwmaumsj
sfinTundpedsuuy Bray-Curtis i 90% lwidsiudl uszom effszwing 57 i1 usz 3-7
dronudigy  usclumsfinninssefidsemendaimhdusmalngudesingy  ldud
Louiiden a¥maigy weadan uadlWdutn 9 e 3, 3, 3 use 7 #1 ey Sraudnd
sansanlumsiudrethslmBnaneudnemaamusssaauly da 3 41 athslsfaa
azfumsiinlemalililddaiwhdnunssiafifiien

mslfazunsuondaiedaimindusmalugwui  azunssawaay > 1.0

o

Sadiues wnsiasld 93% Vasdunstanorie wazuandmIudald 58% 1asdinaud

Finun Smasunsuwam 0.5 fsfwas uwwndeisdaiwihfusmalnguiwusiuam

&) A

a oL Al A’ 2 Qs LEa) 1 A 94 £
FilTduazi IR RN ilnlassanedsenaudainihfusmalngfldanmsld

89




80

S PG~ L2 . o ; ﬂt
AzunsIVIaN > 1.0 uaz > 0.5 Dafluas danuadeniouuy Bray-Curtis ludsAuf 1am
1) Qv A A’
uazlaasian wanaenuaad
n A A o . H A a &
lugedufl anundenfuuy Bray-Curts dga 84.6% fiaanil 2 (Waliw 19
A ] ’ :‘ Q' ; g
sil3d, 44 drdoazunsy) ussrrgega 88.8% Naanil 5 (Hudw 9 allEd, 25 dadansunsy)
= n:' tg’ o 1 ] Bt 1 24
uszRondt 9 (W RuAN 15 #1EF, 38 dadanzunss) DewHmsiivdiedrsdpasinssvwmam
A e o 1 A‘ t}l real s 1
> 05 fsfues lusmil 6 wudwudideasunsigega (Ratw 15 &U58 315 dade
A o da . e o ;
azunsd) asnamiliilignway  Brachidontes  arcuatulus JwdaudiwauuIn udnIy
o ' o A
afoadadsiiinnniaenit 2 Feliatitfifninannis 19 slFs
o s N : Py
Twdsm anwuaseafouwuy Bray-Curtis diga 84.4% lwdeowanzu (Andn
@ ] ar 1 A ; s T
18 w3, 208 drdeaunsy) wudwudrenzunnggaiiasnifeuiilgnwanivsan
(Brachidontes arcuatulus) 91%I%NN wazAMAURRBARILUL Bray-Curtis gega 92.3% o
s ::' J @ 1
WaununWus (RN 10 #1154 , 28 drdisazunsg)
mslfazinsiswian > 1.0 use > 0.5 Hadluas uondleiedaimihduawalng
Tansau wudn Sanunda8auuy Bray - Curtis 90.7% myAATIzARIMIERS (ANOSIM)
i ar L |A L
wuhlassshalsmeudainihduawelngifsuondinazunsiuan > 1.0 usz > 05
Ao Ve VA VLAl s 2 A e ' I A v
fafas lidenuuandsduadsiitddgynsau 95% wdluanuiueds msldasunss
"R 4 ') chl ; = s 1 ar Y A
Yraa > 0.5 Hatiuas MlvwuduwinslEaRuin 12 f58 Hudredsdainidvauna
d e & woaA & T L 4 o A 4w
Ingidedndaivfivmnainuasgndaiudenldifnin 38,264 @2 nadnldazunssvmam
05 fafwas Mldmslseduiwiustfduszdhrumardnihenulussannzifaini
P F=d &dd [ o e & Y B o 2 =
duibdeuunscalBdnivmalinngaseallld datumsldafialumalsfiudoysmatany
lusssum@ lunansdidsnrsfinrsanethssaunsuneudafulahua LU §i8
S Py A A& ' v oA by
mshwamsinn il fjifdasddsimmnanandsvssmdifiagends  gamwih
oL o AJU B4 F =% =~ Qs v v L)
ESNIUEAY UsLNgNA wenanilisdesfinsanawiaesgunsalifiudasgnifaimihau
yualng uszszmadaydairaandaiviaglseadidon




UITORNTA

a5y Sundnwan. 2627, sBAIDIATIEAUALIIRNRINISE, fundef 5. NFINN :
i dawwndi.

F5nsel amaR. 2537. windeine. nganwe : TssRuvigmasnsoluminend,

dggiial Unan®. 2522, mgmmam%’%qmwmmmﬁg%. NTUNWY : MATEIINEN
EafmInzia anedngengad maen sl Inead.

siwe efons, suysal guodid use azen geidTerl. 2540. wlauazanugnyauesFad
ﬂﬁhaulmw%’nmﬁﬁﬁuﬁﬁm’iﬁﬁ Q. QU 8. AW 3. FIVA1. LBNANTITINNT
atfufl 20/2540. mew - snTudsEmaziAnsFa e, nsudsa

wlsasl B3auennsel use adie lowdr. 2525, msfnwiineinanlunziasnussn.
SRR UM SITINST] 2525, ®9U87 gonthumnsdasiafinanils
REEBIREE

Iwlsal FBamennsol, 9118 Wsnsassd usz gian nezsuawdel. 2621, msdnensie
waztSnanunlnalunziamussve). Noamsaneljifauwdsedi 2520,
g9287 : #aHUSTNIIRIARITRY NINYTTHA,

Inlsal FBuuansal, gnd@ ABusassd usz fian nssuwiml. 2520, msAnwsiia
wszBanauuninalunzissnussnsn. senuransifiifamusedil 2521,
g9v80 : aonfdseRadewIassan nyuLlsenl.

pagns Sanduneyas use day ae0ndd39d. 2540, MmuUApunlauszanuFIRIE
ivmwﬂnmnwmnauﬂunuam%mﬂulw~Lamum°nm enensiTmsatiud
312540, §URY : FONTWASEMsIs AR fhmeis nalseas,

FYaa 29dauiln uer aum@ qUa9d. 2512, MsANINIRINA MINENGUUAZITUNS
mzamnlmmu‘[m‘lun’%nmﬂzmmummm‘ﬂ 2513, anuiszdail 2513.
garan © gondlszuansarsuan nsyyseus.

a¥ea 1sdaniin uas sund g, 2513, nsRnwSinaenagnguusznIIuw
aszanevesuninaluinamsesussal 2513, oaulsrditl 2513.
9 ; FondilssaenzaRIua) nINYsEIA.

N




92

aaqﬁﬁ FUNLSIDH, ﬁl‘mnim Sawlae uaz ensol & u"ﬁ‘uu‘b‘ 2539, iszfiunansdudad
fhannnzssnuasy 1 2537-2538. Lﬂﬂmi's‘mmimmﬂ 4/2539. 83181 ¢
am‘umaUmmm;mmammmnﬁa nsudszal.

Aj'ao, E. A. and Fagade, 8. O. 1980. The ecology of Capitella capitata in Lagos Lagoon,
Nigeria. Arch. Hydrobiol. 120 : 229-239.

Angsupanich, S. and Kuwabara, R. 1995. Macrobenthic fauna in Thale Sap Songkla, a
brackish lake in southern Thailand. Lakes Reserv. Res. Manage. 1:115-125.

Angsupanich, S. and Kuwabara, R. 1999. Distribution of macrobenthic fauna in Phawong
and U-Tapao canals flowing into a tagoonal lake, Songkhla, Thailand. Lakes
Reserve. Res. Manage. 4 : 1-13.

APHA - AWWA and WEF. 1995. Standard Methods for the Examination Water and
Wastewater. 18" ed. New York : American Public Health Association.

Biernbaum, C. K. 1979. Influence of sedimentary factors on the distribution of benthic
amphipods of Fishers Island Sound, Connecticut. J. Exp. Mar. Biol. Ecol.
38 ; 201-223.

Botton, M. L. 1979. Effects of sewage sludge on the benthic invertebrate community of
the inshore New York Bight. Estuar. Coast. Mar. Sci. 8 : 169-180.

Bremner, J. M. and Mulvaney, C. S. 1982. Nitrogen-total. /n Methods of Soil Analysis,
Part 2 Chemical and Microbiological Properties-Agronomy Monograp no. 9
(eds. A. L. Page, R. H. Miller and D. R. Keeney) 2d ed. pp. 595-624.
Wisconsin : Madison Publisher .

Brohmanonda, P. and Sungkasem, P. 1982. Lake Songkhla in Thailand. Report of
Training Course on Seabass Spawning and Larval Rearing, Songkhla, Thailand,
1-20 June 1982, pp. 59-61.

Brown, D. and Rothery , P. 1993. Models in Biclogy : Mathematics, Statistics and
Computing. Singapore : John Wilay & Sons.

Carr, M. R. 1997. Primer User Manual (Plymouth Routines in Multivariate Ecological

Research). Plymouth : Plymouth Marine Laboratory.




83

Chatananthawej, B. and Bussarawit, S. 1987. Quantitatives survey of the macrobenthic
fauna along the west coast of Thailand in the Andaman Sea. Phuket Mar. Biol.
Cent. Res. Bull. 47 : 1-23.

Clarke, K. R. and Warwick, R. M. 1994. Change in Marine Communities : an Approach to
Statistical Analysis and Interpretation. Bournemouth : Bourne Press Limited.

Cochran, W. G. 1977. Sampling Techniques. 3d ed. New York : John Wiley & Sons.

Eberhardt, L. L. and Thomas, J. M. 1891. Designing environmental field studies. Ecol.
Monog. 61 : 53-73

Eleftheriou, A. and Holme, N. A. 1984. Macrofauna techniques. /n Methods for the Study
of Marine Benthos. (eds. N.A. Holme and A.D. Mclntyre) 2d ed. pp.140-216.
Melbourne : Blackwell Scientific Publications.

Elliott, J. M. 1977. Some Methods for the Statistical Analysis of Samples of Benthic
Invertebrates. Freshwater. Biological. Association. Scientific. Publication.
No. 25. U.K.: Ferry House. ' _

English, S. A., Wilkinson, C. and Baker, V. J. (eds.). 1994. Survey Manual for Tropical
Marine Resources. Townsville : ASEAN-Australia Marine Science Project.

Ferraro, S. P. and Cole, F. A. 1990. Taxonomic level and sample size sufficient for
assessing pollution impacts on the Southern California Bight macrobenthos.
Mar. Ecol. Prog. Ser. 67 : 261-262.

Ferraro, S. P. and Cole, F. A. 1992, Taxonomic level sufficient for assessing a moderate
impact on macrobenthic communities in Puget Sound, Washington , USA.
Can. J. Fish. Aquat. Sci. 49 :1184-1188.

Ferraro, S. P. and Cole, F. A, 1995. Taxonomic level sufficient for assessing pollution
impacts on the Southern California Bight macrobenthos-revisited. Environ.
Toxicol. Chem. 14 :1031-1040.

Ferraro, S. P., Swartg , R. C., Cole , F. A, and Deben, W. A. 1994. Oplimum
macrobenthic sampling protocol for detecting pollution impacts in the Southern
California Bight. Environ. Monit. Assess. 29 : 127-153.

Flint, R. W. and Holland, J. S. 1980. Benthic infaunal variability on a transect in the Gulf
of Mexico. Estuar. Coast. Mar. Sci. 10 : 1-14.




94

Frith, D. W., Tantanasiriwong, R. and Bhatia, O. 1976. Zonation of macrofauna on a
mangrove shore, Phuket Istand. Phuket Mar. Biol. Cent. Res. Bull. 10 : 1-37.

Gamito, S. and Raffaelli, D. 1992. The sensitivily of several ordination methods to sample
replication in benthic surveys. J. Exp. Mar. Biol. Ecol. 164 : 221-232.

Gee, G. W. and Bauder, J. W. 1988. Particle size analysis /n Mothods of Soil Analysis,
Part 1 Physical and Mineralogical Methods-Agronomy Monog. No. 9.

(ed. A. Klute) 2d ed. pp. 383-412. Wisconsin : Madison Inc.

Gray, J. 1981. The Ecology of Marine Sediments. Cambridge : Cambridge University
Press.

Hammer, U. T. 1986. Saline Lake Ecosystems of the World. Monographiae. Biologae Vol.
59. Boston : Dr. W. Jumk Pubtishers.

Heltshe, J. F, and Ritchey, T. A. 1984. Spatial pattern detection using quadrat samples.
Biometrics. 40 : 877-885.

James, C. J, and Gibson, R. 1980. The distribution of the polychaete Capitelfa capitata
(Fabricius ) in dock sediments. Estuar. Coast. Mar. Sci. 10 : 671-683.

Kesteven, G. L. 1960. Manual of Field Methods in Fisheries Biology. FAO Manuals in
Fisheries Science No.1. Rome : Food and Agriculture Organization of the
United Nations.

Kuwabara, R. and Akimoto, Y. 1986. The offshore environment of Tungkang, Southwest
Taiwan Il. Macrobenthos. (eds. J.L. Maclean, L.B. Dizon and L.V. Hosillos)
Proceedings of the First Asian Fisheries Forum, Manila, Philippines, 26-31 May
1986. pp. 193-198.

Longhurst, A. R. and Pauly, D. 1987. Ecology of Tropical Oceans. lLondon : Academic
Press inc.

Ludwig, J. A. and Reynolds, J. F. 1988. Statistic Ecology a Primer on Methods and
Computing. Singapore : A Wiley Publication.

Maher, W. A, Cullen, P. W. and Norris, R. H. 1994. Framework for designing sampling
programs. Environ. Monil. Assess. 30 : 139-162.




85

Marques, J. C., Maranhao, P. and Pardal, M. A. 1993. Human Impact assessment on the
subtidal macrobenthic community structure in the Mondego Estuary (Western
Portugal). Estuar. Coast. Shelf Sci. 37 : 403-419.

Melntyre, A. D., Elliott, J. M. and Ellis, D. V. 1984, Introduction: design of sampling
programmes. /n Methods for the Study of Marine Benthos. (eds. N. A. Holme
and A. D. Mcintyre). pp. 1-26. 2d ed. Oxford : Blackwell Scientific
Publications.

Oxley, W. G. 1994. Sampling design and monitoring. /n Survey Manual for Tropical
Marine Resources. (eds. S. A. English, C. Wilkinson and V. Baker). p. 299-
312. Townsville : ASEAN-Australia Marine Science Project.

Page, A. L., Baker, D. E. and Keeney, D. R. 1982, Methods of Soil Analysis. 2d ed.
American Sociely of Agronomy Soil Science Society of America. Wisconsin :
Medison Publisher.

Pearson, T. H. and Rosenberg, R. 1978. Macrobenthic succession in relation to organic
enrichment and pollution of the marine environment. Oceanogr. Mar. Biol.
Annu. Rev. 16 :229-311.

Poore, G. C. B. and Rainer, S. 1979. A three-year study of benthos of muddy
environments in port Phillip Bay, Victorla. Estuar. Coast. Mar. Sci. 9 : 477-497.

Rodriguez, M. A. and Magnan, P. 1993. Communily structure of lacustrine macrobenthos:
do taxon-based and size-based approaches yield similar insights? Can. J. Fish.
Aquat. Sci. 50 : 800-815.

Rosenberg, R. 1976. Benthic faunal dynamics during succession following pollution
abatement in a Swedish estuary. Olkos. 27 : 414-427.

Rosenberg, R. 1977. Benthic macrofaunal dynamics, production and dispersion in a
oxygen - deficient estuary of west Sweden. J. Exp. Mar, Biol, Ecol. 26 : 107-
133.

Rumohr, H. 1990. Soft bottom macrofauna : collection and treatment of samples. Tech.
Mar. Environ. Sci. 8 : 1-18.




98

Stack, J. D. 1993. Performance of the macroinvertebrate community index : effects of
sampling method, sampling replication, water depth. Cuwent velovity, and
substratum on index values. New Zealand J. Mar. Freshwat. Res. 27 : 463-
478.

Taramelli, E. and Venazangeli, L. 1989-1990. Benthic population in Torvaldaliga
(Civitavecchia, Itaty) . Crustacea Amphipoda. Oebalia. 16 : 49-67.

Thorson, G. 1963. Sampling the benthos. In Treatise on Marine Ecology and
Paleoecology. (ed. J. W. Hedgpeth) Vol.1, pp. 61-73, Washington, D.C. :
National Research Council, National Academy of Sciences.

Tookvinas, S. and Sirimontaporn, P. 1988. Ecological properties review of Songkhla Lake
In Report of Thailand and Japan Joint Coastal Aquaculture Research Project
No. 3. pp. 96-109. Songkhla : National Institute of Coastal Aquaculture.
Department of Fisheries.

Venrick, E. L. 1983. Percent similarity : the prediction of bias. Fish. Bull. 81 : 375-387.

Walkley, A. and Black, |. A, 1934. An examination of the pegtareff method for determining.
soil organic matter and a proposed modification of chromic acid titration method.
Soil Sci. 37 :29-38.

Warwick, R. M. and Clarke, K. R. 1991. A compatrison of some methods for analyzing
changes in benthic community structure, J. Mar. Biol. Ass. U.K.71 : 225-244

Warwick, R. M. and Clarke, K. R. 1995. Mullivariate measures of community siress and
their application to marine pollution studies in the East Asian region. Phuket
Mar. Biol. Cent. Res. Bull. 60 : 99-113.

Wolff, W. J. 1983. Estuarine benthos. In Ecosystem of the World 26 Estuaries and
Enclosed Seas. (ed. B. H, Keichum). pp. 157-172. Amsterdam : Elsevier
Scientific Publishing Company.

Ziegelmeier, E. 1972, Bottom-living animals : macrobenthos. /n Research Methods in
Marine Biology. (ed. C. Schlieper) pp. 104-116. Seattle : Universily of

Washingion Press.




MAHWIN

:J s A . :
ANFIHWINN 1 ﬂlmmwﬂ'msnmaumwmmmmﬁmwamauluszmwﬁfm

LY 2541 - Qumﬁuﬁ 2542

Depth Month /Station 1 2 3 4 5 6 7 8 9 Average SD
{m) April 145 085 153 088 128 088 15 4190 180 136 037
June 153 073 147 059 0893 085 125 228 067 112 053
August 138 070 092 046 085 103 105 200 033 097 050
Ootober 1561 108 4137 076 126 130 163 180 0586 125 040
December 167 167 140 092 163 163 240 273 090 163 056
February 195 4180 193 426 175 200 216 253 1068 183 044
Average 158 116 139 081 128 132 162 221 089 Tolal average
sD 020 047 034 028 036 042 045 037 052 1.36+054
pH April 784 794 786 716 763 805 B854 829 824 794 041
June 725 726 724 726 7.01 V06 v75 760 768 733 026
August 765 774 750 708 709 832 787 793 742 762 040
Oclober 764 783 799 858 780 788 806 776 7A7 7.86 038
December 616 566 556 589 594 572 5686 583 574 580 0418
February 670 668 661 668 685 699 636 685 652 663 019
Average 729 719 743 741 704 734 737 736 7.43 Tolal average
sD 065 088 091 088 064 09 141 083 089 7.21+082
Do April 627 633 660 680 687 827 800 827 873 735 095
{mgiL) June 7B0 756 816 773 633 6563 600 580 773 697 104
August 673 683 703 770 793 727 653 757 723 120 047
Oclober 703 733 703 743 847 697 687 686 647 713 055
December 703 733 703 743 844 682 736 682 578 708 069
February 740 727 773 787 835 715 735 697 562 730 076
Average 704 711 726 739 773 702 7.02 7.05 693 Tolal average
8D 053 045 057 043 091 085 071 083 120 747+0.74
Salinity April 30.20 2980 2610 26.00 1680 1840 950 1850 2020 21.70 685
{psu) June 23.90 2550 2420 2440 2250 1580 970 20.00 2263 2093 54
August 2440 2640 2450 2460 2090 11.20 18.40 2400 2450 2207 476
October 2040 19.00 24.70 2260 19.30 13.00 17.50 20.00 2060 19.34 2.81
December 320 370 380 330 360 340 160 230 250 3M 0.74
February 003 002 003 001 002 002 000 000 004 002 001
Average  17.02 17.42 1672 16.77 13.85 1020 040 14.13 15.08 Tota! average
sD 12.38 1261 1462 1180 958 716 762 1025 10.83 1451 + 10.16
Temperature April 30.10 30.17 30.40 33.03 31.63 2980 30.83 3083 3223 3101 108
("c) June 30.50 3030 3080 3333 3383 3060 3060 29.93 3247 3134 1.4
August 2890 2820 2840 29.00 2000 2020 2920 30.40 30.00 2821 0638
October 28,80 28.27 2917 2920 2030 2950 30.56 2850 2000 2814 066
December 2920 27.70 28.00 2740 28.00 2950 30.50 2850 2900 2864 099
February — 27.80 27.40 2843 2740 27.43 2676 27.03 27.27 2820 2749 048
Average  20.22 28.67 2915 29.89 30.02 2823 2979 2820 30.10 Total average
SD 097 125 120 266 238 130 1.47 135 172 2947+ 161
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April 19988 October
Station %Clay %Silt %Sand Solt struclure Station %Clay %Silt %Sand Seil structure
1 4498 38.26 1676 Clay 1 4428 4328 1243 Silty clay
2 3684 5493 823 Sily clay loam 2 2739 3645 3617 Loam
3 4800 4810 390 Silty clay 3 4205 4845 950 Silty clay
4 50.63 4811 1.25 Silty clay 4 3429 5728 843  Silty clay loam
5 4892 5078 0.30 Silty clay 5 2481 3261 4257 Loam
6 260 307 9443 Sand 6 1667 1843 6600  Sandy loam
7 3787 3802 2401 Clay loam 7 16.72 1478 6850  Sandy loam
8 4414 5300 285 Silty clay 8 4096 4878 1026 Silty clay
9 5839 4011  1.49 Silty clay 9 3048 5011 1941 Silly clay loam
June December
Station %Clay %Silt %Sand Soil structure Station %Clay %Sill %Sand Soil struclure
A 6120 38556 024 Clay 1 4420 4592 988 Silty clay
2 4453 5428 119 Silty clay 2 2720 6192 1088 Silty clay loam
3 5387 4428 185 Silty clay 3 4659 3992 1349  Siltyclay
4 4544 5371 085 Silty clay 4 3564 5456 980 Sily clay loam
5 §6.39 4242 119 Silty clay 5 40.50 4959 983 Silty clay
6 1.67 208 9625 Sand 6 308 728 8964 Sand
7 26.3¢ 1342 60.19 Sandy clay loam 7 2343 2089 4669 Loam
8 5248 3300 1452 Clay 8 4143 3522 2335 Clay
9 68.95 3036 0.69 Clay 9 5143 3722 1135 Clay
August December 1998 -
Station %Clay %Silt %Sand Soil structure Station %Clay %Silt %Sand  Soil structure
1 5731 3064 305 Clay 1 4731 4938 33 Silty clay
2 4131 5831 038 Silty clay 2 2464 6527 1009 Silt loam
3 4931 4864 205 | Silty clay 3 4869 3883 1248 Clay
4 4398 5355 247 Silty clay 4 3113 63141 5676  Sily clay loam
5 5955 3952 083 Clay 5 4179 5112 7.09 Sitty clay
6 149 170 9681 Sand 6 1155 2398 6446  Sandy loam
7 3570 3161 3269 Clay loam 7 2297 3088 4613 Loam
8 5137 4128 735 Silty clay 8 4164 4823 1013 Silty clay
9 4837 48905 269 Silty clay 9 6164 3167 669 Clay
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@RI 3 ANuAEIBARILLY Bray - Curlis va9Usemnadainidifn
swelwgiifudemadiodivauds 1, 3, 5,7, 9 uaz 11 41 (n=6)
TwBeAni (mswsﬂsznaugﬂw 8)

St. Replication Bray - Curtis similarity (%) St. Replication Bray - Curtls similarity(%)
number i - 3 5 7 9 number 1 3 5 7 9

1 3 73.62 6 3 86.83

5 68.62 90.57 5 81.56 91.48

7 64.49 85.52 93.16 7 80.02 89.23 95,57

g 62.566 83.65 90.58 95.93 9 78.72 86.88 92.93 95.83

11 61.56 82.25 89.85 93.79 96.46 11 77.60 84.93 91.16 93.61 96.73
2 3 73,75 7 3 - 78.60

5 70.68 92.50 5 74.28 92.96

7 70.04 80.38 96.18 7 70.09 87.62 92.88

9 690.24 88.89 93.89 96.35 9 69.69 85.69 90.35 96.06

11 65.64 85.29 90.44 92.67 95.18 11 68.34 84.09 88.65 93.96 96.85
3 3 78.30 8 3 84.69

5 74.63 92.73 - 5 79.46 91.39

7 71.11 88,056 93.35 7 75.64 86.09 93.71

9 70.12 86,03 80.96 96.03 9 73.67 84.50 91.73 96.62

| 11 67.99 83.48 88.58 93,60 96.21 11 72,52 83.26 90.34 94.64 97.08

4 3 84.37 9 3 77.30

5 79.76 92.75 5 75.39 93.54

7 74.33 85.30 90.568 7 72.26 88,36 93.19

9 72.25 82.83 87.91 95.58 9 71.24 86.19 90.52 96.14

11 71.44 82.02 86.94 93.76 96.90 11 70.30 86,18 88.95 93.90 96.77
5 3 83.24

b 77.90 91,57
7 72.90 85.83 92.31
9 71.30 83.80 89.89 98,37

11 70.28 82.64 88.65 94.77 97.39
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aN9HUINT 4 AanuadronfauL Bray-Curtis 1a91szmaudadnindn
|¢:l o ] 3/ c‘: by
swalngififiumadsddiwing 1, 3, 5, 7, 9 usz 11 91 (n=9)
a A
lwdaan (amedsznaugdf 7)

Month Replication  Bray- Curtis similarity (%)  Month Replication ~ Bray- Curtis similarity (%)

number 1 3 5 7 9 number 1 3 5 7 9

Aprll 3 78.47 QOctober 3 86.65
1908 6 73.28 91.46 5 80.64 90.81

7 72.90 90.38 96.58 7 78.69 87.92 96.63

9 71.14 87,50 92.88 95.02 g 75.90 84.28 91.80 94.88

11 69.39 84.47 89.70 91.72 95.80 11 74.81 82.78 80.10 92.74 96.90
June 3 85.95 December 3 £84.49

5 83.16 94.80 & 79.31 92.13

7 82.056 92.67 96.87 7 77.82 90.19 95,90

g9 80.25 90.48 93,99 96.24 9 75.88 87.59 93.07 95.88

11 79.25 89.08 92,55 94,98 97.66 11 74.98 86.36 91.73 94.20 97.44
August 3 84.83 February 3 81.67

5 81.90 93.64 1999 b 78.64 93.96

7 78.40 89.20 93.89 7 73.18 86.89 91.03

9 77.73 87.94 92,56 97.66 9 72.96 86.03 89.83 97.45

11 74.43 85,49 89,70 94,58 96.05 11 72.05 84.76 88.69 95,66 97.16
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aINWINT 5 AnuAfUARILLL Bray-Curtis 189dszmnudainingu
1::‘ g 3 &t ] 5 5
ywalngiiivaedisiiadinaud 1, 3, 5,7, 9 uay 11 41

(n=54) Tasam (Ms19rlszneuguii 8)

Phyla Replication Bray - Curtis similarity {%)

number 1 3 5 7 9
Total 3 88.32

& 87.42 96,56

7 86.08 9479 86.20

9 86.82 093.80 95.75 98.04

11 84,93 9254 9427 9646 9766
Annelida 3 88.39

5 87.81 96.50

7 87.44 9583 98.11

9 86.44 94.64 96.79 88.08

11 8518 9411 96,00 987.21 98.568
Crustacea 3 90,12

5 89.49 96.95

7 87.44 9452 96.56

g 87.44 93.94 9585 9824

11 8541 01.84 93,50 9579 96.82
Mollusca 3 91.92

5 89.86 96.31

7 88.22 9394 8572

9 88.81 93.35 9474 9829

11 89.69 92,74 9414 G7.64 98.44
Others 3 65.88

5 64.39 65677

7 81.34 92.37 9470

9 60.07 89.49 9192 06.23

11 67.79 86.37 88.27 91.86 0406
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d519HUINA 6 ¢ Global test :nMsAaTEdAG S (ANOSIM) veilszanea
amﬂm@wmmlﬁmsmmumamamﬂ Frwaudn 1, 3, 5, 7, 9 waz
11 ¢ (n=6) IwBefud (mnatsznauzd 6)

Station  Sample statistic ~ Number of Number of paermuted statistics  Significance level

(Global R) permutations  greater than or equal to global R (%)
1 -0.070 5000 4576 91.5
2 -0.108 5000 4988 99.8
3 -0.111 6000 4979 99.6
4 -0.127 §000 4977 99.5
5 -0.097 5000 4932 98.8
6 -0.110 5000 4953 99.1
7 -0.093 5000 4847 96.9
8 -0.059 5000 4286 85.7
9 -0.098 ' 5000 4947 98.8

P ' P ]

NTIRUINA 7 #n Global test MAMFAATERiNELWE (ANOSIM) 289153108
S Lray-% 154 & 1 v ] :‘
Fainihdurnalwgiafudiedisdiy $1uaudn 1, 3, 5, 7, 9 uaz

Y a el
11 4 (n=9) LwBaiaa (adszneuzld 7)

Month  Sample statistic  Number of Number of permuted statistics  Significance level
(Globa! R} permutations  greater than or equal to global R (%)
Apr-98 -0.036 5000 4576 85.6
June -0.047 5000 4088 94.4
August -0.016 5000 4979 66.5
Qctober -0.037 5000 4977 89.0
December -0,028 5000 4932 74.8
Feb-99 -0,052 5000 4953 85.7

a159HwIndl 8 61 Global test MINMTAATIRAGERE (ANOSIM) 201lsz a3l
awmmmwnmwl%mmmumamamu $uwandn 1, 3, 5, 7, 9 uae
11 41 (n=54) lansa (mﬂaﬂsznaugﬂﬂ 8)

Phyla  Sample statistic ~ Number of Number of permuted statistiocs  Significance level

{Global R) permutations  greater than or equal to global R (%)

Total -0.101 5000 4576 98.9
Annslida -0.111 5000 4088 90.6
Crustacea -0.068 5000 4979 §0.8
Mollusca -0,134 5000 4977 100

Others -0.087 §000 4932 97.7
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MTHWINT 9 A1 Global test MNMTAATIERINIEWS (ANOSIM) 283U52908
Q4 [ P9 u:i o ] L
Fadvihduumalngduandredrsdnazunsanam >1.0 uaz
> 0.5 afiwas LwBaAud (n=6) (m3131sznaugzili 9)

Station Sample Number of Number of permUted statistics  Significance level

statistic  permutations greater than or equal o global R {%)
i -0.130 462 405 87.7
2 -0.106 462 411 89.0
3 -0.107 462 381 82.5
4 -0.122 462 385 83.3
5 -0.119 462 392 84.8
6 0.006 462 191 41.3
7 -0.102 462 356 77.1
8 -0.126 462 400 86.6
9 -0.124 462 381 82.5

A : 1] =) ’
@159HUINT 10 A1 Global test MAMTIATIEAIZUUS (ANOSIM) vastlsemny
Qs [ 2] |¢§ @ [ L1
Fotwihfuvwnalngdusndledsdinazunssswian >1.0 uaz
=9 =) (= A
> 0,5 fafwwas lwBaam (n=9) (Madlsznauzld 10)

Month Sample Number of Number of permuted statistics  Significance level
statistic  permutations greater than or equal to global R (%)
April-98 0.006 5000 2088 41.8
June -0.059 5000 3936 78.7
August -0.053 5000 3812 76.2
QOctiber -0.037 5000 3491 69.8
December -0.049 5000 3409 68.2
February-99 -0.088 5000 4607 92.1

A ' o
aTEuINd 11 61 Global test nMsAnszinGuus (ANOSIM) Basszmay
FaTwhauswialngFauondretnsdinazunsinanm >1.0 use
= = IJ
> 0.5 Dsfwas lagsa (n=54) (mmedsznauplf 11)

Phyla Sample Number of Number of permuted statlstics  Significance level
statistic  permutations  greater than or equal to global R (%)
Total 0.001 5000 2220 44.4
Annelida 0.036 50C0 1299 286.0
Crustacea -0.002 5000 233¢ 46.8
Mollusca -0,079 5000 4442 88.8
Cthers -0.081 5000 4203 84.1
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