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Marine Benthic Macrofauna along the Eastern Coast of Thailand. 

Sumaitt Putchakarn 

Institute of Marine Science, Burapha University Bangsaen, Chonburi 20131 Thailand 

Abstract 

This study presents species composition and richness, density, biomass and diversity 

index of the marine benthic macrofauna along the eastern coast of Thailand. The study areas 

included 44 stations located from Bangpakong river mouth in Chacheangsao province to Trat 

river mouth in Trat province covering various zones of beneficial uses. The samples were 

collected by modified Peterson grab in dry (March, 2004) and wet season (August, 2004). A 

hundred and seven families of 15 phyla were found in this study. The average species richness 

was 11.64 ± 5.69 families. The most common species were Syllidae, Nereididae, Orbiniidae, and 

Capitellidae of class Polychaeta and Veneridae of class Bivalvia, respectively. Phylum Mollusca 

was the most abundant, followed by Polychaeta, Arthropoda and Echinodermata respectively. The 

average densities, biomass and diversity index were 544.47 ± 1,387.03 individuals/m2, 59.05 ± 

142.72 grarn/m
2 

and 1.767 ± 0.658 respectively. The samples in dry season had more diversity 

and diversity index than those in the wet season. However, the samples in the wet season had 

more density and biomass than those in dry season. Cluster analysis using Bray-Curtis similarity 

could separate benthic macrofauna community structure into 7 groups at 75% dissimilarity 

distance and there were 14 groups of the closed stations at > 95% of similarity distance. By . 
comparing with the year 2001-2002, the results showed the benthic macro fauna of this study was 

more abundant than that of those years. However, the monitoring program should be concentrated 

in some stations due to changes of seasonal species composition and a trend of environmental 

deterioration in the study area. 

Key words: Marine benthic Macrofauna, Benthos, the eastern coast of Thailand, 

The Gulf of Thailand 
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fl11l.J'tt'Ulll'U 'U'\J tJ-:Jff ~1'Vl~lrl 'tt 'U l~'U 'U ll~"1~fffll'U 'WI 'lJ ~ll.Jtl-:J llft~fll'J '111J'J~ tl'l1'U 

a 
tl'U'7 

l.l1"1;1fll'W'\Jti-:ii~1'Vl~rnttu' l~'W 'l 'Wt1~"1~ffm-w'l w'llrniJ0-:i1rn~ fll';j 'l ii.h~ 1v'l1u 

dt 
tl'U'l 

, QI .c::::1 QI o' 91 .Q I d,'l ,.. l V 
m~'l1'U 'fl11lJ'tt"1lfl'tt"11tl'\JtJ-:j ff~1'tt 'U 1~'Ull~"1~fffll'U 'Ul'\J~ll.Jt)-:j 1m~ fll'j '11 

i.h~ iti'l1ui'W'l 

1 QI I QI o' 9,/.c::::t. ,:ti .c:t, 'lV 
fll'Wl~'W m 1mrnm'J \l~fl€Jl.lU~1tt m~'W ml.l um'W m-:i'l 'llt1-:Jt'llml.l0-:i11"1~ fll'J '11 

,.h~ 1v'l1ui'U'l 

(7) 

y 
'}fl.fl 

28 

29 

29 

30 

31 

31 

32 

33 

33 

34 

34 
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' cvd SI'°"'°" ~ cv 
flVl1 't'l ~! il'tt 'U lvl 'U 1J 'l ! 1 W 'lf lf.JH~'t'l ~! il ill flVl~1 'U a a fl 

Marine Benthic Macrofauna along the Eastern Coast of Thailand 

1J'Yl'ttl 

tl\Pl 'J'Yl ~ m 11 i! 1 ~'U 11 mv~-:i tl\Pl'J'Yl~ rn ~iifl 'J ~ ~fl if u 11 ft -:iu '1 ~ ill ii fl 'J~ ~ fl ifu 11 ft -:i~ 01ivo ,i .. .. .., 
j/ I 'j/ J/ 'jJ I 

Q. di jJ ~ .d j/ Q.I di QI d, .it:9 d, Q.J ' Cl,, ..:::::. 3,/ IQ, 

'I.J 'U 'I.J 'JI 1UI vru 'Yl O -:J 'Yl ~ l{l '11 'J OlfltJ1'\J O -:J fl'I.J 'W 'U 'Yl ~ rn 'Yl -:J 'U 'J 1lJ tl -:J 'W 1fl 'Yl Olft'tJO ~'I.J 'J 11UI ~ 1 '11 'U 1~ 'U 11 €1 ~ 

'W1fl~o~iu~u 1~vm'Jr:l-:i1,110~ (umru u'J~1bl'!~p-:i11, 2s2y#1P11'Yl~rn11i!1~uii'I.J'Yl'I.Jl'Ylthflqiiu 

?I "" :; "" "" q I 'i I di ?I 
fll 'J ! 1J'l-J N'1 N'1\Pl'IJ'l-J VJIPl VfJlJ (Secondary production) 1 'l-J 'J ~ 'I.J'I.J '111-:J I cif01'111'Jcif-:J! 1J'l-J 01'111 'J 'IJ 0 -:i 

" " ' 
'Ylf 'WV1fl'J tl\Pl'JU 1 i 1-J'IJ'Uvi'<l -:Jfl11 1~VIQ'Wl~'Ylf 'WtJ1fl'Jtl\P11'Yl~rn11i! 1~'\.J !'lf'U um1rn~1-:i'Yl~l'1lHl1V . " """""'o' Y"'?I 'i q •"lY"I ,yo;~ e1 
'b''l-J~fl'l-Jil\P11'Yl~m'l1'Ul~'I-J!1J'U01'111'J l~V!Q'Wl~ !'Ufl{llJ !bl'l~O'U'Yl~mll'1~fl'1lJfM m '\J'l-Jl\,\l{lf) 

• • • 
Q. I .d d'o.., ti ... I ) Q.I a' ,d CV ti jJ Q q I 

(i'Y'b'l\Pl "1'11-:Jtll'JV'JflEJ 11'1~1J'J~\11'1.J !lJ~'J\Pl'l-J, 2542) lJ1'1'b'1fll'W'IJ0-:Jbl'\P11'Yl~l'1'11'Ul~'U !'l-JII\P1'1~ • 
' " 

'I.J ! 11UI vi u 1 lJ l'Yl 1 f) l'J flf)EJ 1 'W 'l-J V -:i bl'llJ l'J tl i ~i 'l-J fll'J u 'J ~ 1i'1'U ftf) tJ fl l'W fl 1 'J N ~ \Pl 'IJ O -:i 'Yl f-w tJl fl 'J tl\Pl 1 

'J/.e. ~ .e:1i IJJ1' elev ti v~ Q 

'Yl~ rn 11 'U 7~ 'l-J 'IJ 0-:J'W 'U 'Yl 'l-J 'U 11>1 (Harkantra, 1982) 'U o fl 'il lfl'U i'Y\Pl 1'Yl~ rn '11 'U 7~ 'U 11 m tJ'b''U ~ mm 'J tl 
:A) 'j/ 'j/ I • I 

'li -:i'llrirum-w'IJ o -:i 1111 ri nhi! u "l~ofl~1v 1 '10 -:i ,i 1fl tl\Pl 1'Yl~ rn 11 ,r 1~u 'I.Jl-:J'b''W ~mvi u '\JUI~ vi rn-:i'b''W ~ • " ' 
bl'llJ 7 'J tl u f 1J 1,1111 '1 ~ 'Yl 'U ~ 0bl'l 'J lJ €1 'WEJ i 'U u '11 ri -:i u 1vi l 'ii f 'I.J m 'J lJ '1-WEJ I~ 'U! 1'11 'U 1 'U l 'ii (Holland 

et. al., 1973) \11 fl fl 11 lJ ffl fl qjll '1 ~ fll'J flflEJ 1 tl\Pl 'J'Yl ~ m 11,! 1~ 'U i 'U 'I.J ! 11ru 'b'ltJ n -:J 'Yl~ l'1 \Pl~ 1'\.J O O fl 
I I 'j/ I 

'W'I.J11iif11'JflflEJ 1vi'Ul~fll'J~01'10-:i1m~~1n~ tl~l'WtJrn N'I.J!nrut'\lll'W'U ~-:Jl~'U fll'J tJlfl i 'l-J fll'Jvi,l~ 

u 1-if 0ii €1 lJ 1 i ~u 'J ~ iv'b'ui 'l-J fll'J ! u1 V'I.J I vi V'I.J II {l~ fll 'J INl 'J ~ 1-:J 11!0 'U-:J,ff fll'W tl\Pl 'J'Yl ~ 1'1'11,r l~'U .. 

u!nru 'lntJn-:i'Yl~ l{lfllfl\P1~1'U OOfl U'J ~flO'I.Jfi'I.J fll'J t'il!qJl~'I.J 11Pl'Yl1-:J!r'('JEJ! fl\10V1-:J'J1~1~1U'1~ fll'J 
'JI I I I I 

~\'JJ 'l-J 1vfu vi'lf.7VN-:J 'Yl~ 1€1 fl lfl\Pl~ 1'l-J 00fl0 Vl-:J \9101 uo-:i ,J'l-J flt! i Jin~ N'1 fl'J ~ 'Yl'I.J vii i1tJ'l11tJ\910 

bl'fll'WII 1~ ci' 0lJ 'Yl1 -:i 'Yl ~m II {l t \I 1 flfll'J flflm bl' fll'W t],i \I 'U 'U 'W 'I.J 11 I 'IJ \Pl fll'J i ~u 'J ~ 1v'lfl-l lu ~ 'b'Wn-:i • 
'Yl~m i U'U~11ru-d'ii,Hnv'I.J!11ru~iiuu1 i i!ii~,i~t~mJ 1 'Yl'jlJM ;-:iiif111ii~11~uotl1-:it-:i~,it\910-:J 

'Yllfll'j ftflEJ 1-cr m-w 'Ut1-:iif 1o1111 ,r 1~u 0tl1-:i~ 01il0 -:i 1vlo~ 'il~ i,Jiu 1m1~u-if m.i'1/u !l'U i u f11 'J 1N1 

'J ~ 1-:JII €1 ~ ~~\91 llJ ff fll'W 111~ JtilJ'b'ltJn-:J'Yl~m fll'J 11-:JlJl\91 'J fll'J t1'4 foflll '1~'1.J ! '11 l'J 'O ~ fll'J'Yl f 'W tJlfl 'J 

' ' ' 
'b'wrJ-:i'Yl~m i Jmli 'l-Jfffll'Wvi~1m~v-:ivu1o1no~ "l u .. 

.., - I d 
1 vi Q 1J 1 ~ '1' -3 fl 

1. 1 ~oft m,n fl ri mf 111 'Yl ~ rn m 1 ii 11 u 111 i1 u irrn; 1 fll 'W ll '1 ~ i 'If ii fl 11 ii 11 m fl 11 m v 'IJ v -:i if 111 
• 

y "' q y i .-J ,d ~I "' 
'Yl ~ rn 11 m~ u \Pl 1m 'IJ\Pl fll'J 1 'b'U'J ~ tJ'lf'U 'Wu 'Yl'b'W H-:J'Yl~ rn fllfl\o1~ 1u o o fl 

ae1Y Ji ~"'"' ~"' Y 
2. I 'W OI rJu 'IJ tll.J '1 'W 'U ! 1 'U 'W fl 1 'J !Hl 'J ~'NI! '1 ~\Pl~ \PlllJ ff fll'W ll \I ~1J 'U '1J tl-:J ff fll'W !11~ '10 lJ 

'lfll:J~-:J'Yl~tl:'l 



• 

2 

f)''Hl'UH'l-flfl1Ulflvl (Conceptual Framework) 'UM lfl".i.:.101".i1-0tJ 

"' ,I 'J) "' 'J) cit o, I .f.t1 ,I .: ._, Q 
ff\9'1TVlt rn '11'1-.1 w-1t.1 ffllJl':i t:1 i 'lHlJU \9'111J~'ll'fl~fl 111.J 'Q~l.Jffl.J'IJ ':i ru 'IJtN'Wt.1 'Vl:::rnu'1::: v~1 uu 

d O CV Q.I QJ r/: d.c:S t A ,1 j} cv d' 
07'111':i 'Vlfflfl (\j'IJ O~'Vl':i 'W tl1fl':i ff \9111-J 1'Vll.JfJW. fl7'1'11 ~lft'j'l:J ! fHl (Thorson, I 957) lJ Ofl '\llflt.l lt'11ff\9'11 

" " " 
'1'1:::l'1'11,!1~'1-.11J1~'ll''U~tJ~ ffll.Jl'j fl i ~i W~lJ i'll'iJi lJ mnJ~;ff fl 1'Wll 1~~0lJvf tJ 'Vl::: l'1'1JfWl '11 a~ tJ 1 i lJ 

" 
'lJ!nrutTu1~ (Holland et.al., 1973; ~l.J'W'1 ffnt.1~1-J, 2532 01~~~ Wass, 1967 trn::: Reish, 1972) 

!ll ., "ltJ d "tJ "' 'il:::tlJt.1'111-Jfl 1 'l'lO~fl 'j:;:flO'lJ'IJO~'ll'lJ~ (Species 

composition) fl11l.J'l1lJ1l!'Ut.l (Density) l.J1'1;1fl1'W (Biomass) ll'1tfl'll''Ufl11l.J'l1'11fl'l1'11tl (Species 
.c:t. t Qlr/ 9/A 'J)d cv.d.1ef 

diversity index) 'lflJ ~trn:::fl 11l.J'l1 lJ 111 tJ lJ 'IJ o~ ff\911'1'1:::rn '11 lJ 1~lJ ffll.J 1'j fl 'i 'lft Ut.l ~'ll'lJ 'lJ ~'lffl11l.J'Q~l.J 

rl ~ 'J) I : tr} 'j/ ~ i I : d 'i "' ., <I 
ffl.J'IJ 'j ru.1rn:::fJW.fl1'Wff ~111~ '10l.J'IJ O~ll ttMt.11 1~ I~ ti 1-Jll '11 '1~ lJ 1'1'10~ tJ ff m1:::tlfl\9'1 '\l:::'W'IJ ff\911 

'l'l:::rntt-u' ,~ui1 ~,u 1u 'lfi1 ~1rn:::tl!mru mfl ihu i u1J111U1 ~1n~m1:::1J '1-W'l:J '\l::: -w'IJ ~1t.11t.1 'll'iJ ~ ff \911 

07fttlO~i!omt~'\l:::'W'lJ~1lJ1t.l\P11'1JO~'IJO~'ll''U~~'W'Ul~t.1~1lJ'JlJlJ1fl (~l.J'W'1 ff~1t.l~lJ, 2532 i,~i~ 
Wass, 1967 1rn::: Reish, 1972) iufl1'jttl1vrnvit11J~llJ'llJ'lf'W~lrn:::tl11J1tu'IJO~ff\9'11'1'1:::rn11i!1~u~ 

" 
'W 'lJ ll~ r:1::: 'lJ 1 l 'JUI "11'j d '\JU lJ 'il::: 1 ~fl 1i'lf il fl11l.J'l1 r:l lfltt r:l lt.Jl ~ lJ f11l 'Ll1 t.J'Ul vi t.J'IJ 17 0~ ~ tl 'j::: fl O'IJ'IJ 0~ 

11\91 l~'W 'lJ 1 u u~"::: 'lJ ! 11ru i1 fl 7 ~ ~ ~ 111\91 fl~ H fi' u otl 1 ~ 1'lu'1:::i1ff\911 fl rj l.J i ~ ,! H ~ 1 ~ u 'll''W ~ 1~ u 
• , , o cv e:.:l 9)cv 

(Praphavas1t and P1yakamchana, 1979; Ludwig & Reyonlds, 1988 ) ffl'\1'j'lJl.J1'1'll'1fl1'Wll'11t.J~ 

" ' " 
ffll.Jl'j m11m i ~i u fll'j tl'l:::1i1uftnt1m'Wfll'j H~\9'1'1JO~'l'li'-wv1mff\9'1l'l'l:::rntti! 1~t.1'1Jo~viuvii! u 1~ 

(Harkantra, 1982) 

" ' ' 
'\11 flfll'j l '\l ! (!jl~'IJ i\9'1'1'11~ lft'j'l:J ! fi '\l O Vl ~ 'j 1~1 ~ 11rn::: fll'j ~Wit.I 1viuvi'lf1VN~'Vl::: mt ~lJ l'IJ\91 

' " 
'Q\9'1ffl'l1 fl'j rn 'IJ1 l'JUI 'lflVN~'l'l::: rnfllfl\91:::1'1-.1 OOfll.Jl\Pl~l!~U 2524 vh i ir1n~fl1'j l 'J ~'.i~'Ul'l'l'.i'W t.Jlfl'j 

i !J/tl 'i ,1 ?I O 'J/ ., .,k I i 'J/ "" 1 ,,: 'J/ 
OOfll.Jl 'll' 'j::; W'lflJlulJ'\l1t.11lJl.Jlfl'W'j0l.J 'l fllJ CJl'~flO mfl~H'1m:::'Vl'IJ\9'10~Ulfl1'Wff~ll1~r:\Ol.Jllr:l::: 

~ cv d_, 1 ~• 'j} ~ fJ/ ~ d 
fl17l.Jlrl0l.J i 'l'l rn'IJO~'\'l 'jVW7m 'lflV ~~'l'l::: rn i ~ Vm 'W 1::: Ot.J1~t.J~ff fl1'W ll'J~ r:l Ol.J'WlJ '1'10~'1'1:::rn c1rnuu 

A docv.d ~ cvrl j).c,, A o/1 QJ ef 
':i :::'IJ'Ut.1!1f1'1'11~'1'1::: lr:l'l'lfflfltl.Jt.J~ fll'j Mfl'l:J 7ff m'l'l::: lr:111'\.J 1~1-J 1J ':i I 'JUI 'll'lt.JH~ '1'1:::rnmm1::: 11-J VOfl'W '\l::: 

u 

d g) ,: d O QJ i I d'~ ~ lf) A .: ,, A ?1 
tu'W 'UO¾Jr:l'WU ! 1u 'l'lfflflt\J u mnN'll'fl ~ ff fll'W'l'l 1 1 tl 'lJ o ~ 1::: 'lJ 'l.Jt.1 nft'W u 'Vl v ~ 'l'l::: rn t'WOt uu u u 1'1'17~ 

i lJ fll'j 1~1':i :::1~1rn:::~~\9'11l.Jff fl l'Wll d~ l{ omf tJ 'Y1 O~'l'l:::rn \,'lr:\O~ '\l 'U ll 'W 1'1'11 ~ i 'W fll'j il 0~ fl'Wtrn::: ll n'i 'lJ 

iJrumi ~tn~ftOl.J'l'l7~'1'1:::rn 1~1-rJuotl1~~ 
u 

' ' _ I <; d -=t I Ill y.., 1 -=t o "' .., 111 _ fl 'lJ_ I 'i d 
u".i::: !U'l1'1-!'Ylfllvl11'\l::: 1m'U U't'l:::'HU"JtJ.:.ll'U'Yl'l-flN't'lf)l".i'J'\ltJ l1J 1'11u".i::: 1tJ'l1U 

' - I 'i d-=t I Ill ,.,.., 
1. u".i::: 1tJ'l1U'YlfllffJ1'\l:: IYl".i'U 

~ :='I o' '.il<il Q Q.I .d Q,I Q.I o' j) A A A 

1.1 Hr:\ fll':i r1fl'l:J7'\l::: l u'W O~flfl'Jll.J'j 1 'U fl1'j 'J'\Jtllflt.J1fl'Uff\9'11'1'1::: 1'1'11 lJ 1~ 'Ullr:l::: lJl1r11'Vlt.J1'1'17~ .. 
'l'l:::rn'IJ o~tl 'j :::t'l'lr11 'Vl v 

~ G"t9JA fJ/ ~ Q.I QJt/ SJ~ I 

1.2 Hr:lfll'jftfl'l:Jlffll.Jlrn 1 'l1'1J'jfl7'jfl17m trn:::fffll'Ufll'Vlu'\l'\l'IJ'U'IJO~ff\9'11'1'1:::rn'\1'U l~'Ullfl .. . 
" tl':i :::'ll'l'lft.l llr:l:::'11 'U 'JV~ lt.111 ~fllflf ! llr:l:::l0fl'lf'U 



• 
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"'9 ij/?f j/ .: .d O CV .d CV ~ Q.I 

1. 3 rHH17'J fl'f1'lflffll.J1'H1 'lHlJ'U 'UO'l.J1:l'W 'W i 7'W 'VH'l'l'flqjlfH.11f1'l.Jf17'J IH7'J t 1-:.lU't'lt\ol'J 1'ilffO'U 

m'17'Wll 1'fl~Ol.J'lf7tl ~.:.l'Yl~rno111'Ylt1~.:.l\91d'u oon 

' I "i • "".., \II_ fl II_ I <;' d 1iJ 51 1 

2. 'tt'U1tl-:!l'U'Yl'lflrHI0711'iltl &lH'lflJ'lt Atl'lf'U t'flllf1 

., ~ dd 51 i ., .<9 
2.1 'fffl7'U'Wf17'Jt1f1'lfl'Yllf1tl1'UO.:.l 'W'Ylf1'Jt'fl'l.Jf17'Jfl'fflfl • 

q 

2.2 nrn1.htm mt'Yl'J1.:.llf1'1:l\91rnr:itffr1mru 

2.3 nrn'Yl'f v-tt11m 'Yl7.:.l'Yltrn111:1t'lf1t1~.:i m t'Yl'J1.:.l'Ylf v-tt11m1i 'J rn'lf1$i11r:it # .:.1111'fl ~ol.J 

2.4 nrnm'UfJ l.ll.Jr:l vi'l:l 11r:itiiTw n.:i 1u u 1vrnmrn tmrn # .:.1111'fl~ Ol.J m ~ 'YI 'J 1.:.11V1 t11f1'1 ff \91 { 

trnt~.:.1111'fl~Ol.J 

2.5 f17'J U'fl l.lQ\91ff1'11 f1'J'Jl.Jll '11.:.1'1.ht1V1 fl'1 'Ylt1 mt'YI 'J 1.:.1 Q\91ffll1 m rn 

2.6 f17'j'\110.:.ll~tl111'11.:.1'1.htt'Ylfl'1'Ylt1 il7'Wf1'Wltlf1f!l.J'W\911 

o' .dd j/ I CV~ jJ \I) ?t gJ 

2.7 0.:.l'flf1'Jrnf1'lflJ'Yllf1tl1'1JO.:.l l'lf'W fftll'U'Wff.:.1111'flr:10l.J t'Yltl 11J'W\91'W 

~,J ii . . 
071'Yl'U'Yl1'Ul0fHY11'Yllntl1'll6-:! (Reviewed Literature): 

... I o',.I A rl l/}9/ij/oocv cvrl j/A I cvo' jJ 
1Jf1'Jtl! 1J'Jtlff'J!1.:.l'l:l (2527) t'fl l1'fll'il7f1'fl'fl17lJ'IJ0.:.11:l'\911'Yltl't'll1lJ7'fl'U17 1:l'\911'Yltl'fll1lJ7 

' ' " 
~'W l1 l.J7tl0 .:.lff\911'YI trn yjij mt~ f1ff'W l1 l;l.:.llrn t ,,rn m t~f1 fflJ l1 'a .:iYi 07fft10 ~'U'W 'lJ ~ nru 'W'W VI 0-:.l'Ylt rn 

a d 91 o.1 ~ t J & d cv , A A 91 A .d 'i "" l 
l1 'J Olf1tl1'1JO.:.lf1'l.J'W'W'Yl~rn 'Yl.:.l'W 'J 1l.J tl .:.l'W1f1'YI Ulfl'tlOtl'l.J 'J nru H1l1 'W 7'fl'Wllr:l~'W1f1'YI Otl lJ 'fl'W 'fltlf17'j 

~ ~ 

" 
H.:.1\9110~ 11tl.:i'lfu'fl'UO.:.lff\911'Yltrnwu'1~uoon tli'\917l.l'll'Wl'fl 11i'~.:iiUio 

..:i Q,I o' j/ A .da i I A A ~ \I) 
1. Macrofauna l1lJ7tlt:l.:.lff\911'Yltrnl1'Ul'fl'W'YllJ'IJ'W7'fl\91.:.lll\91 1.0 l.Jr:lr:lllJ\91'J'UlJ t'U 

& Q.I " lj} A d.:::s t I A ,Q, 

2. Microfauna l1l.J7tlt:l.:.11:l'\911'Yl~rnl1'U7'fl'W'YllJ'll'Wl'fl\91.:.lll\91 0.5-1.0 llr:lr:llll\91'J 

& Q.I o' jl A .dd d ' ,Q, A 

3. Meiofauna l1lJ7tlt:l.:.lff\911'Yltrnl1lJ7'fl'W'YllJ'll'Wl'flrnf1f117 0.5 lJ1:11:lllJ\91'J 

r1!011tl.:ioonml.l-an'l:lrut~o~01ft't11¢i 2 ntjll~o 

.eicvrl j/.:::::..d QI IA Ai/A 

1. Epifauna l1'lJ7tlt:l.:.lff\911'Yl~rnl1'W 7'fl'W 'YIOlfl'tlO~'l.J'j !1tUN1l1lJ 7'fl'W 

2. Infauna l1lJ7tlO.:.lff\911'Yltt,mi!1~'U~Olftt1H.:.l\9l10~iu\91tf10'W~'W 

" 
iY\91l'YI~ 1,mi! 7~'W i11.J'Yl'l.J7'Ylil7fltyi lJ f17'J 1-rlu Hr:l H~\91'UlJ'¥J~tltJi1 (Secondary production) 

,k " " ' 
i u 'J ~'U'l.J'l11.:.1 l cio1r11'JciM1-rlu oim'J 'lltM'Ylf v-tt11m ff\911'U7 i 'W'll'W Yi~ .:in11 l 'flm~ v-t7t'Ylf v-tt11m ff \911 

j/ Q ' ,. I y A A QI o' j/ ,Q, .:'I 1 i ' 
'YI t rn 1-1 m'fl u t 'lf'W 1Jr:l 11rn ~n.:i 'YI t rn 1-1 r:lltl'lflJ 'flf1uff\911'Ylt rn 1-1 m'fl u11J'W o 11-11 'J 'fl vm v-t 1t u n r:l ll 

q q 

\J1_ 31 a , 31 t d .:::.. , a o'Q,I o' Q.I ti 
1ffl'flOlJV1trn11r:itn"Jl.lfl.:.l n.:i ~'ll'W7'fltr:in ("!'lf7\91 "1'11.:.101'Jt1rn'l:l m1t'U'Jt'il1'l.J lllCJJ'J\91'W, 2542) 

' " 
lJ 11:1911fl 7'W'IJ 0.:.1 ff\911'Yltl1:l l1,! 7~'W i 'Wll~r:l t'l.J! 110! Yiu 7l.J7'¥17f17'J fff1'1:l 7'W 'W V.:.l ffllll'J tl i ~i 'W f17 'J 

tl 'J ~ 1fiu ffn flfll'Y'I m rn~lil 'lltM'l'l i'vw1m fflil 1'\ll~ rn 11i! 7~'W 'll o-nf 'W ~i!'W 1¢i' (Harkantra, 1982) 
~ ~ ~ V I 

u on 'il 1 nil ff\911V1~rn r1 ,! 1 ~u r1 r:i 1t1'lfU 'fl mm rntl.:i 91fJW fll'W'll o.:i 11 r1 ri .:i tl 1,! u 1 ¢lfl n¢i 1t1 1 il o .:i 'il 1 n 

' " 
ff \911'Ylt rnr1i! 1~urn.:i'lf'W'fl\917t1 i u 'IJ ru~Yi rn.:i'lfu 'fl ffllll'J o'l.Jf m1111r:itV1u ~ omrnr:ivi'l:l i u II r1 ri .:itl 1 

d liJ 51., "" :li liJ II 
'YI t'fl'J'Uffl'Jll1:l'W'l:ll1J'W!1't'll'l-l7'1-l t'fl (Holland et.al., 1973) 
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tll 'J ffmfl ff\911'Vl:: m 'H 'W 1~'1-J 'IJ! l'';)Wfllfl \91:: 1tHHJf1 it lJii ~\'11f11'Jfff1fl ,lmviu 'Vi. f'(. 2520 

hui fflJ ft'ni l'\J l>lfflJ'Vl'I U"1::flru~ (2522) i~l'l 1f11'J ffnfl 1ffl>l1'Vl::mwu' ,~u 'IJ1nru 011 i mJ~..'l 
GI jl ,::9 ~ a., ti t A I d t ,d 

\Pl~1UOOf1~1tllflHl..'llJOfl'J1~ 'V'l'Uff\911'Vlt!'1'Vl..'l'HlJ~ 320 'lf'I-J~ 1~mlJU'Vltrn1m::'J.Jm~111tluf1'1lJ'Vl • 
'V'l'IJlJ1f1~"l~lmtiilJ1'1;1fl1'V'lm~tJ 49 nf11~0 100 \Pl1'J1..'lllJ\Pl'J !!'1tl11tll'Jfff1flllU'IJ!nru1~t11nu 

d 9 -:ti Q.I ti t A e:1 e:1 d cv , 

on !UlJ 'Vi.ft'. 2526 'V'l'Uff\911'VltL'1'1'M'HlJ~ 319 'lfU~ll'1tlJlJ1'1'lf1fl1'V'll'Q'1tl 74.8 f1'JlJ\PlO 100 \911'J1..'l 

llJ\Plj ('WU1 ii.'.lt111vi'V'1VlJ'Uffll'1tflWt, 2528) 

Paphavasit and Piyakamchana (1979) l¢ll11f11'J fff1fl 11 'JJ7 tl'IJ! vi tl'IJ fl 1tl 'lf'W fl11lJ 

ttmntt"11t1'l unzj11ff\911'Vltmtt-w1~u 'l U'IJ!nru 011 i 'Vlt1\>lOU'IJU1Ylo 'l ~'l u f11'I 1~uti'lfi11J..'liff m1:: 

11'1-WEJ'\J O..'l011 i 'Vlt1l>lou 'I.JU "!'I 'V'l'1 'JtW tt u ru CV1\>lll'1t'4 ~" 1lJ w (2529) i¢l'ffnmf11111tt u 1!! ,Ju !l '1t 

iYi..'l 'V'l'Uffl>l1'Vltrntt-w1~u 12 nzj11 m111ttu1Htlu-s111\>1"1o~u 2526 iifl1 1,441.64 i1~om-s1..'l 

llJ\Pl'S !!'1tU 2527 iifi1 899.01 \911~0\911'S1..'lllJ\Pl'S 

I ~ ,I ~~ Q; ,I ~ "' ~ ~ A 

!! 'lflJ'lfOtl ~ 1'1-J 'Vi ..'lfl (2530) ,~ flf1fll ffl>l 1'Vlt!'1 'HU,~ U!L'1t ff fl11t !I 1~ '1 OlJ'V'IU 'Vlt !'1 'IJ'S nru 

,ijl d d d d. I • .:,, ,dQ,Jt/ jJ.c:::.. 

'JJ1m111u1rn1Y1nt11f:l..'lf't'J'J1'lf11uunm 2 ti 'V'l'IJ11\>lOU'luff~'\JO..'llllJU1l'ill'V'l'Jtt1111ff\>11ttu1~u • 
' cv 1 10 .c. V 1 .c:t. a 

01f'ttl0~1J1f1!!\Pl 'll1U 1'1-J 'lfU ~ 'llt'I-J Otlf111'1J'S 11W OU 'l ,, 
~ 'J) t.i:!1.o.c:S!t Cl.I 

Paphavasit et al. (1987) flf1fl 1 rrn mt 'Vl'IJ'\J o ..'l f11'S ff'J N'Vlll'J ou 1'1f1\910'Vl'J 'V'lt11m 'Vl1..'l 'Vlt rn 

1J!nru1m"111Q1J..'l i..'ltt1~'lf'11J7 'V'l'Uffl>l1'Vltmtt'W1~uovN'WOt1 37 'lf'W~ ihu'lttaj1-tlu'V'11n 

j)~ a.ti GI .d d Q.I t t t 'J) 

i ff!~ OU 'Vlt rn !Ofl i fl 1 'I-JI~ 'j lJ 11'1 ::m ff\91 Wl/tl'I-J 1!'1t 'll1f1f11'j lf1'U\Pl 10tl1..'l 'Vl ..'l ffO..'l m ..'l ,~ f-1'1fl11lJ 
,, ' 

tt u 1u ,Ju !l '1 tlJ 1"1;1m'V'lli' ..'l fl 1'J 1mrn~ m ~ t1 iii ll\91 n~Nnu u" t'V'l 'IJ 11 111"1'1$1 m'V'I u"1 ~ fl 1111 

'HU 1!1 U U ~ll'H '111 Q 'U..'l ii ~1~ 1lJ1f1lrlO!'Yi tl'Ufl'U'U! 11W '!flt.I ~..'l'Vltl'1\Plt1 U O ontu 'l !L'1t011 l 'Vl tl\910 U 
,, 

'luli'rn11~ 

.Qi vi jJ~ QI ti ,;r G} A I Q.I ti .d d jl 

~lJ'V'l'1 ffnUffU (2531) !~1'1f1fl1ff\911'V'IU'Vl~rn !U'U'Sl1W011'S~tl0~ 'V'l'Uff\9\1'Vl~!'1'Vllf1'U~1tl 

' ' a a QI .Qi d I d I QI QI I 

lfl'.iO..'llJO\>lf1~Ull'U'U Smith-McIntyre lJfl11lJ'HU1!!UU!Q'1tll'Vl1f1'U 191.99 \911\910 \911'J1..'l!lJ\Pl'S lJ1'1 

;hm'V'l1Q ~mvhn'LI 85. 745 n1'1Jvio\ill'S1..'lm\il'I ll'1t'V'l'Uffl>l1'01U 1u 11 n~111~t1'V'l'IJ i ~'i~ou'Vl~rn 

1 ~u mi1J~ ii 'O 1u 1u mmrn~'V'l'IJ! fill o ri1u ff\911~ 1~rnlht11fl~o ..'l~om ,~ iifl11ii tt u 1ml um~ t1 • 
' IQ.I Q.11 d d IQ.I QJI 

l'Vl1fl'U 8.45 \911\910 100 \911'S1..'lllJ\Pl'S 1J1'1'lf1fl1'V'lm'1tll'Vl1f1'U 63.773 fl'JlJ\910 100 \911'J1..'lllJ\,l'J !!'1~ 

'V'l'Uff\/11~1u 1u 11 fl'1lJ 1~ti'V'l'IJ!Ofl lfl 1 w~{ 1J1~um'l1J~iiio 1u 1ummmt'V'l'U!ff1JO ~om.i lJ'V'l'1 • • • ,, ' 
ff..'l1U'ff'I-J (2532) l¢lfff1fl1ff\911~u'Vl~m'lu'IJ!nruo11i'Vlt1H..'l\Pl~'1UOOf1 ('lf0..'lllfflJff1'J - \Pl'S1~) 1~t1 

'l~1flf tMl!0\9lfl~Ull'LI'U Smith-McIntyre 'V'l'Uff\911'Vltrn~1inu 1 O ntjll 1~ti'V'l'U i tl'1~0U'Vl~rn1~u 

nri1J~ii ~,u Tummrn~'V'l'Ul'li'lJO ff\911/u 'Vl~miif1111Jttu 1utl um ~mvi1n1J 89.33 i1~om-s 7..'l • 
' .d ,d, IQ.I CVI 

llJ\91'S lJ1'1'lf1fl1'V'll'Q '1tll'V11fl'U 22.577 fl'JlJ\910\917'J1~llJ\Pl'S 

'li'lJ f:l1ti 'll! \9'1fl 1-s uti ~1fJ'U\9'1 l!ru C\'lt;\91 -s (2534) l¢lffflfl1ff \9'11'Vltrn l1U 1~w1tit ff fl71t 

,.i .. I Q CV di I .d, 4:1 QI QI ti O I 1 
!11~ tlOlJ 1J 7~ 1Jj ~ fll'J 'LI 'H 1tl! 'V'l'Vltllf:l ..'l'Vlll 'Vl tl'IJ! 'JO ll 'H '11JQ 'IJ..'l 'W'IJ ffl>l1'Vlt !rl 'll 7'1-J 1'U 11 fl'llJ ~ V'V'l 1J 
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lflj/~ ?I 1.d.ato Qlt/~ .cl I ,d IQ.I 

1 m~ o -u 'V1:::; rn t 1J -u fHJ lJ 'Vl lJ \l 1 'U 1-u m rnrn:::: vrrn ff lJ o ff \91 'l'Vl 'U 'V1:::; m lJfl 11 lJ '11 -u 1u -u -um" r.H 'l'l 1 n 'U . 
G.11 d dlOI OIi 

127.06 \911\910\911':iVlllJ\91':i lJ'l"'lf'lfll'Vllf1"f.Jl'Vllfi'U 10.09 fi';ilJ\910\911H~llJ\91':i 

cl'! 'Vl':i ll ~lJ ff!'Vl ':i '11 lJ (2535) 1~111 m':i ftn'l:l lfl'lllJ '11'U 1u ,l -u lJ 1" ;hm'Vl 1rn:::: mrn':i:::; \JW 

-w-u {'llo•Hl\9ll'l'l::::m'\1U 1~-u 'U!nru 'lf1r.iilrn::::rnmfl\9lt1'U oon \l1mh.:iffmo.:i-wmn 'Vl'U ff\9ll'l'l::::rn 
V • 

'\1Ul~'Ui'i-!1'11lJ~ 5 nzjlJ i~t1'Vl'UfizjlJvi'Vl'UlfflJO!lrldi~l'U'l'Ulllfi ,illn L~l~O'U'Vltlrl (83.33%) 

':iO-!IMlll~O flfff\911!CMtl'U (6.90%) '\10tl (6.90%) !Ofl Lfl i-u1~{lJ (2.30%) i~t1fl'lllJ'\1'Ulll'U'Ullrlt 

d .d QI fl jl .c:::i,, rt d, I 1 QI QI I QI 1 

lJ'l"'lf'lf11'Vll\1"tl'IJO-!lff\911'1'lt1"'\1'U l~'U 'l'l-!l'\1lJ'fllJml'l'llfi'U 61.90 \911\910\911':i 1-!llll\91':i 1rn:::; 4.35 m lJ\910 

\911':il-!l!lJ\91':i \9lllJ~li'U 

"!tlJ\91 t ~ \l 'Q 1 m':i (2545) ii vl 1m':i fffi'l:l 7fl1 lll'l1 'U 1u ,l -u lJ'l" ~hmmrn ::::i'lfil fl17lJ 

'11 m n'l1 "1tl'IJO-!l ff\911'1'1::: rn'\1 -w' 1~-u 'll'U l'fl 'l '11 ru 'l-u 'U~nru '!fl v~.:i 'Vl:::: tMn fl\9lt 1-u oo n 1-u i m .:i nl':i u 

nm1::::u 'l'f'I l{olJ'Vl 1-:i'Vl:::: rn 'l-u 'U! nru 'lflf.l~-!l'Vltrn\91::::1-u oon i 'fl t1vl 1m':i 1nrni 10 v1.:i i 1mflf o.:iin~-u 
• V 

'Yii'f'luilMm\l1fH!'U'U'IJO-!lilt\9lo{i-u 1'1-!ltt~t~O'UloJ"lfllJ 2543 o.:i1~0-uiY.:i'l11fllJ 2544 ':i1lJ 28 

d O dt \/}31 I d ,, a', .i:9 
fft)l'U \llfi\ll'U1'Ufftll'U'Vl-!l'\1lJ'fl !'fl\)fil!'U-!IOOntil'U!'IJ\91fil'jl'lf'U'jt if.J'lf'U\911-!l"l 5 l'IJ\91 rrnfil':ifl'n'l:11 

'Vl'U ff\911'Vl::::rn'\1Ul~'Ui.:ii-u 10 1vl'1lJ i'f'lt1'Vl'UL~!~O'U'Vl::::rnnfl11ll'Jtfi'J1lllllfi~"l'fl fil':i 

d I d Old cvtl 3,/c::i.i 

l'U"tl'U !! 'UM fl'lllJ'\1 'U 1!! 'U 'U lJ'l"'lf'lfll'Vl !! ":::; 'fl 'lf'U fl'lllJ'\1 "1 fi'\1 "ltl'IJ O-!l ff\911'\llt l"'Vltlrl'\1 'U l'fl'U '1'1-!l 

"'"' ij/..; .;. ,1" I "I 'l '1 "I ,1 
28 mn-u lJU'U'l 'UlJ'Vl\ltl'VllJ'IJ'U l'U'lf'l-!l!'flO'UllJ'l:llf.J'U!lrlt"'fl"-!l 1'U'lf'l-!ll'flO'UloJ"1fllJ 'UOfi\llfi'U !'IJ\91 

ff-!l'l'Ulrnd'n'l:ll'fi'j'jl]'lfl~ l'IJ\9li!'U'Vl'Ulfil':i!~On7':i',llf.Jl11 ltt'ltl'IJ\9l!lj0-!lltt'l::::n7':il~'U':it it1'lfU~'U"1 n 
I I I i/ JI 

ll -u 1 i -w' lJ 'IJ o .:in fl 1 'Vl ff \911 '11 -w' 1 ~ -u vi I rl o lJ i 'V1 ':i lJ" ~ 'l-u 'll ru:::: vi t 'll \91 n 1 ':it 'Vl 1:::; 1 ~ t1 ~ ff \911 'W 111":::; t 'IJ \91 

Q\91""1'\1 m ':i lJ~O'U'u11~ \l:::;ijfl'lllJQ'fllJfflJ\j ':i Wl 'U ':i ti'Ufl~~ 

~7"0~ i\9100'U (2546) 1ir11m':iftfi'l:ll iflHnf1~1ht'lflfllJff\911'1'lt1"'\1Ul~'U'U!nruo11ft~ 

':il'lfl io.:i'\11'f'l'lfm.J~ 'l-w'lf1.:i1~0-wi1Q'UW'U 2544 0~1~0'U'Vlt)'l:lfllfllJ 2545 i'f'lt1r11m':itn1J1P11ov1.:i 

cvo' jl..c::. 1 1 1 ~ 1\1\3'~ ?t 01rl jl.c:::ir,d 

ff \911'Vlt 1"'11 'Ul'fl'U fffllJ\911~"1 9 fi'Jll \llnmrnn'l:ll'Vl'U'll I m'fl O'U 'Vlt l"l'U'U ff\911'Vltlrl'\1 'U l'fl 'U 'l'l'Vl 'U 

_dj I I i 1/J j/ "I "> "' "I I 

l1J'Ufi"llJl'fl'U 'flf.JIQ'Vll:::: ltl'l'flO'U'Vl::::rn'Jf'U'fl Scoloplos sp. 'Vl'U'V,jfifftll'U 'jt)~"~lllflO fi'Jll'l10f.J . 
1rn:::: fl f ff\911t;f.J'U \olllJ ~ 1i1J m':i11m 1::::lf o~fl1h::::no1J'lfU'fl fl11lJ'l1'U 111 ilwm::::1J1";hm'Vl'IJO~ 

ff \ol l'Vlt !'1 '11 -w' 1~-u vl 11 ,r ir1 lJ 7':i t111 ll ~n 1':i n':i ~ \l 1 voo nt ~'U 2 n tjll \91 llJ rJW ff lJ u~'llo .:i ~ -u \olt n o-u 

1'fl f.Jl\l 'Vll::::'U~llltU O'U 'V11 tlffl'j 1rn::::1l~lJ lW cumr-irrnv l 'U ~'U \,l:::; fiO'U flO 'U~ l 'lW'lflt.J~-!l'Vl::::l(l~l n~ rfo 
I iJ JI jl iJ 

1m ri ~ 'J1ll 'lf 'Wli1 o ~ !!'1:::; 'U ! nru vi ii m':i 1 ~ t1 ~ '11 o t1UlJ M rj -u on \l 1ni11-u m ':i ftn111fl f .:i ii v ~'Vl 'U 11 
V • V 

fltUfll'Vl'W 1'\11:::;m 1-u'U! 11ru 011ft'1 ':i 7'lf7tJ~ i'f'lov'l -umru Cll~ti1m,J1 t1rn vi t11J n1J~1m\91':i ~ 1-u fl Wfl l'Vl i11 
q <u ~ q 

.d a ,l QI o': ~ I o' ~ QI o' 
'\11:::; tt'l 'U ':i:::; !fl 'Vl'Vl 4 ! 'VlO n7 ':i l 'Vl 1:::; rn ti~ Ll\91 'l'U l'lfl ti H~ !!\Pl O ~ fl'U':i:::; n O'U 'lf'U 'fill '1t nl':i m:::; \l ltl'U 0~ ff \911 

• V • 

'YIU 1~-u i'f'lm'Q 'Vl7t'U':it'lf7m 1~1th:i'UV1:::;rnvi'Vl1J 1i~;~~irm1:::;u!l.l1ru m10'U'l'l1 vm1 vi~~ 'l-u ~'U 
V • ' 

\Pl:::; n O'W i ~tr 'U m1 u 1:::; d1'U fl rum'Vl ir ~ 11 'l'f'I l! ol.l 'U! 11ru 'lf 1t1°H~ 011rr111'!f1fl11 ii n l'j ~~ i'I llJ m 'j • 
d : ~ 1 "' ~ ... 1.d .. I ... I QI ti 3J Q 

l 'U" tl'W l l 'U" ~ fl tU fl l'Vl 'U 7 !l '1:::; 'fl'U \Pl:::; f1 O'U fl 'l'U fl f1 'U f17'j Mf1'l:l 7 f1 l';i ! 1J'1 ti 'U ! ! 1J" ~ 1J 'j:::; '!fl m ff \ol 1'\1 'U 1 'fl 'U . " 
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- I d ""~ ,:t 
~ u n -a t1m at 1 li m -a Fl mn 

4 <:t<:t ~ d ._, I 

'Vi'Uflf'lfl\J1Ui1::tHll'Ulfl'U~10tJH 

m1 n1'11'\H1..f 'U ~ftnin 1~vi1m1 ihv;nurnt1~1J\ol1vrJ1~fi'HJ1JmJ:w..f 'U~ s i~111~'lf1v~~ 
, V v 

'l'ltlrlfllfi\9lt l'U vv n i~m~:w ~1n1J~nw 1.hnmJ-w 1rn~utm i ~1-11~ll::1;~1V111 ~'U o~u1nu1h11 

Q,I Q,I ,d d O G)~ 1 " ~ dd I Q,I O ll]'JJ I 

\91'.il~ ~~'111~\9l';i1~ C}f~:Wfl7';i~111'Uf1t'tl\9lfl7';i !'lf'lh~ tJ'lf'U'tltl~l'l'U'l'l'l'lll\91fl\911~fl'U~1'U1'U 5 l'tl\91 !~llfl 
J/ SI • I JI 

I 'ti \911H 1'U -r fl'l:Jl 1'i ';i ';i :w 'lfl~ I'll \911 l'l lt I~ tJ~ ff\911'W l'lfltJH~ I'll \9l'U'U 'l'l 'U 1f11';il'l~Of11';i 11t.JlJ 1 I 'ti \91 

~\9l'ff1'11 f1'.i '.i:W llrtt l'tl\9lli1V~llrt~fl7'.i H'u1~ ltJ'lftJt'U '7 (f1'.i:Wfi11JfJ:W:Wrt'W1:l, 2539) 1~v 1${n111u ~ 
V ' ' 

ffmuftn1:111~'U 2 'U'.itl.fl'l'l ~~ij (~l"aHTI 1 uatm'Vi-n 1) 
' ' V 

1. ffmu1n~~ (';ittJt111~'U'.itmw 100 1:wm ~lflH~'l'ltlrt 1-1ro1~11u1urnJtl1'U'.it:IJ1W 1 

nirt1:W\9l '.i ~1nu1m1l]tl1) 1\9lfl'U'.i tff ~~nivffn1:11ff\911'1'lt rnm!1~'U ~ 1~{ mrnmt'l'l1J i~V\91'.i ~~10 
• 

O~tl';i'.i:IJ~1~'71J~l1W'lfW~~'l'ltlrt 

2. fffl1U1flrt~~ ('.i~tJt111~~~'U';it:IJ1W 1,000 l:W\91';i 11rv ~1fl'U1fllll]J1rt~1'Ul'U'l'ltlrt 

thtmw 1 nirt1:w\9l'.i) 1\9'lQU1tff ~~1~oftt11:11ff mY1~11 u,iv~ff\911V1~1rtm!1~'U~111~~1n'lfw~~ 

a d111 9)0.1 ~ .;,I , 91 v 
'l'l t I rt 11 ';i V 'l'l ! ~ ';i 1J H rt fl ';it 'l'l 1J ~ 1 fl fl~ fl '.i '.i :W 'lfl tJ N ~ fi V 'U 'ti 1 ~'UV tJ 

.., .. 
"l'l1tHT01~ 

.. inn~ AV A t/ 
'Yi flYl Yll-3 .tJ a.i m nm 

Fl.I 

F2 

1'1J111n-31~1'mnfina.1'111vi F3 ff1'W~O'U"b'l9i!'Yl (L'W) 

F3.1 ,J1nl'lftB•mmM ('WBfl) 

F5 

F5. l ~11
1hl ('WBfl) 

Al 

Al.I 

A2 ~11"b'ft'J..l~ ,'1'1tl'1ff1ftlflftl~ (L'W) 

A2.1 

A3 N 13°20
1
16.7

11 
E 100°55

1
30.2

11 

A3.1 

C2 f'/~'al"b'l, bfll~fte)(J (L'W) N 13°10
1
04.8

11 
E 100°55

1
30.1

11 

C2.l 

Gl 
0 I 11 0 I II 

N 12 42 40.3 E 101 42 22.0 
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., ' 
1'1J\llnTiH1.h::: 1u'l1~TI'Un 

... .. .. .. ... .. d 
1'tHHYOl'U ffOl'U Yi n v1 'Y1 ,-:,1 .fJ i, m nm 

GI.I ': ,I tl1m11J1.n1h::mn ('Wein) N 12° 42
1
40.3

11 
E IOI 

0 
42

1
22.0

11 

G3 'ell1~-rn'i::!'IJ'U (l'U) N 12°35
1
04.8

11 
E IOI 

0
53

1
52.6

11 

03.1 'el71~•:in':i'::!'IJ'U ('Utlfl) N 12°34
1
56.1

11 
E !01°53

1
23.2

11 

04 tl1nmhf 1i'W'Vl'll~ (l'U) N 12°29
1
33.2

11 
E !02°03

1
52.7

11 

., ., 
tl1nmhf 1i'W'Vl'll~ ('Utlfl) 

.. .., d • 
04.1 N 12°27

1
58.2

11 
E 102°03

1
57.2

11 
l'U\ll!Vn::rntJ-Jll'ffJ'l-!l 

' 
tl1muhf 1nl'j' (l'U) 'lfltJN-3 G5 N 12°18

1
00.i" E 102°!7'03.9

11 

05.1 tl1nm.h.f1nl'j' ('Utlfl) N 12°17
1
55.5

11 
E 102°15

1
51.1

11 

. 
G6 tl1nmh11~rnfl, ~'U 7(l'U) N 12°09

1
27.5

11 
EI02°34

1
59.7

11 

G6.I tJ1m1iJ111\,111f1, ~'U I ('Utlfl) N 12°06
1
11.1

11 
E 102°36

1
30.i" 

Bl.I 'IJ14Un''U, 9ltl'ULr1'Utl ('Uelfl) N 13°17
1
40.2

11 
E 100°53

1
49.0

11 

82 'IJ14Un''U, 11e1'Umrn (l'U) N 13°17
1
16.7

11 
E !00°54

1
35.5

11 

82.1 'IJVH!ff'U, 1lel'Ul~ ('Uelfl) N 13°16
1
18.7

11 
E !00°54

1
44.4

11 

... .;. 
83 'IJ14un'U, 1e1'U'Um (1'W) N 13°15

1
42.1

11 
E 100°55

1
29.7" l 'U\ll'U'U'Yl'Ul011 l'Yif>Ol1 

., .. ... ., 
N 12°56

1
49.6

11 
E !00°52

1
24.i" 

I • 
17tl'Ul DI.I 11. ~n11':i'ne1rn ('Utlfl) 

D2 1i'U7rm'lmJ'rrnih·6 (l'U) N 12°55
1
38.6

11 
E !00°52

1
37.2

11 

• D3.1 f7'1lll'l1lfl llellJLvitJ'U ('U elfl) N 12°52
1
33.5

11 
E !00°52

1
37.5

11 

f7'114'\1lflllellJ!vitJ'U (l'U) N 12°52
1
26.2

11 
E 100°53

1
11.1 

II 
D4 

C3 'ell1~fllJ,flftl4'el11(l'U) N 13°07
1
24.7" E 100°53

1
49.6'

1 

C3.I !l'\1ftlJll'IJ4,l11l'IJ1 ('Utlfl) N 13°04
1
39.5

11 
EI00°51

1
54.7

11 

C5 1H1ib (l'U) N 13°01
1
00.7

11 
E 100°55

1
35.9 

II 

!'IJ\llf2\llffl'Yi0':i'1il C5.I h 41il:: ('We1n) N 12°59'20.7" E 100°54
1
05.8

11 

El '\1'Uelll!!'Vl'IJ (l'U) N 12° 40
1
26.6

11 
E 101 °o7'2s.0

11 

E2.l tlnw'l'111le1 ('Ue1n) N 12°38
1
11.6

11 
E IOI 

0
09

1
59.9

11 

E4 tl1nflne14,j'1'Wmm'W (1'U) N 12 °39
1
54.6

11 
E IOI 

0 
I I 

1
05.0

11 

'U7fll'rntl4,j'l'U911!71'U ('Utlfl) N 12°39
1
29.4

11
E 101°11

1
53.6 

II 
E4.1 

C6 11n1fl'U11n~e1 (1'U) N 12°58
1
20.2

11 
E 100°54

1
20.7

11 

4 , II 
l'U\ll!ilel-Jllll:::011 '11 C6.l 1lft1fl'U1!fl~el ('Utlfl) N 12°58

1
35.3

11 
E 100°53

1
16.7" 

1.h:: 1tt'l!t1t'Ui E5 tl1m1iiJ11::ue11J (l'U) N 12°39
1
21.7

11 
E 101 °16

1
48.5

11 

' . 
N 12° 38

1
46.5

11 
E 101°!7'00.8

11 
E5.1 'U7f7UlJ'W7':i'::tJeJ.:J ('Uelfl) 

• 
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• 
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GULF OF THAILAND 

G 

4CC .ii::sd QI I QI '  ,.,� -
• I 

QI 

illftfl 1 ffCl1'\.J1flUmfltJ1·HY911'Yl:::m�'\.J1�'\.JU111W'lr1tJfi·:i'Vl:munfl91:::1'\.JOfln 

011ff111illtl1.Jfll8rJ1�1l1fltT'l-l1iJlU'l:::n11Ua1ffl•H'l-l11-l,\'tl,nJn1mn11 
0 d QI I ..., ., ti� .. .1,�. "ll"l -

1. 'Y11fl1'Hf111'illlfl::1flU9110tJ1-!lff911'Yl::lfl�'U1�'\.J9111JffCl1'\.J'YI �lf11�'\.J� n L 'UUl11Hfl 1
,, 

'1l.J �1u1'\.J 2 fli'.::i1urnutl ili'uti q�un'.::i (1�v'Wiiu1t111 2547) un:::q�r-Ju (1�vuiY.::imt11J 2547) 
d .., , ., d' ,, Cit, l ,Q .. (Cit. 2 4!\ • QI 

2. 1fl1Jv'l1VtJ1-!lff911'Yl:::m�u1�u 'Ul'lf.::iunnw (Quantitative sampling) �nmmv.::il.JV91n
t I ,, t 

�'\.Jn��IIU'1-!11J1'il1nuumm.::i Petersen grab nm1J1rnin�'Ulli''luvlun 0.05 911'lH11J9l'l nmil'1:: 
: : O QI I A 41d d I t I 1 I A .Q Cit. 

3 CU1 'illn'\.J'\.J'\.J1911fltt1-!l�'\.J'Yl1fl1JU91'1:::t1Hrn'\.Ji:-ll'\.J91:::UnH1!)'\.J'IJ'\.J1�911Cl 10, 5 Irn::: 1 l.J'1'1Il.J91'l

v'l1l.J"'1�1J lltJnlfJ19i'1vthHYv'l1flflm.J1Llfl:::L�1.Jfoii11i'1ttlfo{ mfi'W1�mi"W 10 % ,j'\.Jnn'lfU�'IJfl.:;j�'\.J 

ff1m::o.::i fiU'l:: nvutu '1 �,J'\.J v�'l u �'\.J 

3. 
0 0 ,Q QI  I .., .,  "' Q'l ., ,/ 

'YI 1m, 'il 111'1.Jn'lf'\.J � 9l-:itHJ1·H'1'911'YI::: rn� '\.J ,� u '\.J 'l::: � 111 .::i fl' (Family) 
,, . 

j/ Q W .. Al!f. U � ,.,, IV U 

., ,, �, lflf fn'l'ltJHV.::i�.::ilJflfl tnn nrnn1:::�ntr'l-l'IHH1liJ (Marine Invertebrates) 'YI 'lr1u\J 

1VfH'f1'l01-!IV-!l�<lnU'l::nvu�1rJ i9l911J1 fll�9l\J'l:::n::: (2544), Colin and Arneson. (1995), George 

and George (1979), Gosner (1971), Gosliner, Behrens and Williams (1996), 'WtH1hn:::10 

(Phylum Porifera) i.J1:::nvu�1tt Hooper and Van Soest (2002) iu�niit1 (Phylum Cnidaria) 

13°N 



.. 
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tJnmn.J¢1'',ltl George and George (1979), Gosliner, Behrens and Williams (1996) 't'IU6UVl1!1'U'l-! 

(Phylum Plathyhelminthes) i¢l'un Colin and Arneson. (1995) 't'iU6Utfltl'V'llU (Phylum 

1/J 5/ I \II j,I "I 
Nemertea) !'fltlf) Gibson (1997) 1mY16Ul'l~!t'I (Class Polychaete, Phylum Annelida) 

1h~nt1'1.J¢1'1v Day (1967), Fauchald (1977), Rouse and Pleijel (2001) Ui'lt Arnold and Birtles 
I 

QJ lJ} '.iJ I 1,1 

(1985) 't'iU6Utl1 (Phylum Sipunculida) !'flllf1 Gosner (1971) 't'IU6WlH'IU (Phylum Echiura) 

lJ} V 1 4 ... I ii .QA .c::i. 

!'flllf1 Gosner (1971) 't16tllU'l~'t'il.lfl (Phylum Mollusca) 1J1tf1tl'1.J'fl1tJ Ml1i1 ff71'V'll'W'lf (2538), 

Dance (1974), Abbott and Dance (2000), Swenne et al. (2001) 't'iU6'1-!~1fl'1lJ (Phylum 

Nematoda) l¢1W'1 George and George (1979) 't'IU6U'tt1't'iUllJ (Phylum Priapulida) l¢1Hf1 

George and George (1979) 't'l6tl'Ulfl!'UYI (Phylum Branchiopoda) i¢i'un George and George 

tj) i Q.I d ,:!i jJ C\ Q.I tlc.cv o' d I 

(1979) fJ~ f)~ ~ lli'l~fl7ffl'lWlH.J'WO'W"'] 'U1tf10'1.J'f'l1tJ 'lf'W1rol'W 'V'l'l'lf1'hlffli'I (2523), 'V'lttJtllJ '\JtltJ~llJ 

(2525), ffmnv ft'1'V'l~El (2528), mnl'l 1n1'l'l1vi (2531, 2534) taflifllut~iiJ (Phylum 

Echinodermata) 1.htno1J¢i'1v 'flllJl'lt ~'ilQlf111 (2541),Clark and Rowe (1971) 1rn~ Cannon and 

Silver (1986) ll6l.lr!aaflcun (Subphylum Cephalochordata, Phylum Chordata) 1¢1'11n George 

and George (1979) Ui'lt'U'11l1~!'1 (Subphylum Vetebrata, Phylum Chordata) l¢lllf1 Nelson, 

1994 

Q d' I a.,,,/ g,/Q Q.10 QI I I I 

4. f1111lfl71t'\1 '111fl11lJ'H'Wlll 'W 'W '\Jtl~ffl'l1'1'1~ li'\'11 'W l'fl'W 'W '1J 'il l'W 1'\.J 1'110tJ1~lll'li'I~ f)i'll.Jlli'lt • 
ii JJ I I t 

~1'W1'Wvi111lJ'illf1'W'Wt)ll¢i'1v 20 (~'Wvi~hm!1~'W'fllfl!O~\,lf)~'Wffll.Jl1tl\Plf) i¢i'1vi1n'1.J 0.05 1'1111~ 

tl.11'11) 'iltt¢11~u~1u1u\Pl1\P1oiu~ l 1'171N1lJl'l1 utl1"n1m1t11rhm~v'il1ni1oci1~~1u1u 3 J1 ~~ 
l ~'W ~ 1 fl 11 lJ '11 'W 1 ll 'W 'W IQ~ tJl !\,) i'I t ff tll'U l ~ 'W ~ l'W 1'\.J \911\,1 tll'lll l ~llJ l'l 1 

.c::i. o' d QI ti jJ Q o Q.I I Q.I ti QI : j) 'j) j) 

5. f1111lfl11t'\1 '\11lJ1i'l'lf1f)l'W 'IJ O ~ ffl'l'l'l'ltli'l'H'W l'fl'W 'W 11'110 tJl~ ffl'l1lJ1Clf'1.J'W 1 'l 'Hlt'\1 ~lli'\1 
• I • SI ,, 

i ~ ~1mfl ! o~i~ i'lt lVtJ'f'I ffl'\11'1.J n~ l.1'11 ommt~lffQ 1u 'l ~vi 10 ci1~..r ~1 tJ ~tln 'il 1ntT u t)ill ¢i' 1v 20 'il ~ 
" 

i¢i'r11u 1t1tT milvn 1 ~u n1ll\P10l'l111~1llm 

~ A~ , Q dl,I 

'U'l-!Yl0'1-!Uilnti fll 1 'U fll1'Jlfl1 l~'t'i'U8'1Jil 

O Q o' I Q.I ti jJ .Q d q I I Q.I d'.d. ,d_ 
1. 'l'llf1111lfl11t'\1'\1 lf)i'\1H'!l'l1'\llt li'\'11 'W l'fl 'W 'l'l'W'l.J I 'Wlll'li'ltf)i'! lJ ffl'l1'1'l'W'IJ l.Jlf)'\11 ff 'fllli'lt'W'l.J • • • 

lffl.Jtl "1'flriTU (%) '\Jtl~"11'11~'\1'1'1.Jll~i'l~f)i'llJ ~1fl11lJ'H'W lll 'W'WIQ ~m~'W ~1'W'J'W\911~01'111l~llJl'l1 • 
lJ 1i'!;1m'V'l1 ~uni' lJ ~ t1m11~1lJl'l1 'lu 11~ i'l~ffm-w uti'1u 1mt11~1m ~v11lJ'l u11\P1 i'ltt'lll'l m1 'l ~ 

,I " ' 

1ht 1v'llu'\Jt1~~uvi 

o ,., I Q.I o' fj} Q G) I . d o C\ ,I I 

2. 'W 1'\Jtll.Ji'lfl 11lJ'\1 'Wlll 'W 'U 'IJ tl~ ffl'lTYlt li'l'H 'Wl'fl'W 1 'W lll'li'I~ ff tll'W lJ1'1'11f1111lfl11~ ti mm ., 
QI d Q.I ti 'j/ A 'l Q.I ti O .Q ,l'j) 

'f'l'lf'Wfl111J'Hi'llf1'11i'lltJ (Diversity Index, H) '\Jtl~ffl'l1'1'l~rn'H'Wl'fl'W 'W1t'f'1'1.J1~ft' '1'11f11711fl11~'11'fl1tJ 

1i.JrnmmrnlJ'W1ll'ltJ1t111~'ill'LI PC-ORD for Windows 

O A ,I SJ .Q.c:t, 0 .Q ,I I .d, Q QJ' ,I 3) C\ d 
3. 'l'llm111m 1:::t1 'IJ tll.J~'Yll~fftl\91 mm111m 1~ '11 '117'\J fl~ mm~ tJ'll'W 'fl ff l'l 1'1'1:::rnt1 'Wl'f'l'W 'Vl 

I .c:::t I QJ d d "i' _ fd d '1 

'W '1J f\ 1 lll '11 'U 711 'U 'U lJ 'H'l'll'1.fl1'\AI !l 'n~r\lfl'll''W fl 17lJ'\1 "7f1'\1 'n ltl'Vl 7 ~'l$1.fl7'\AI I 'fl tJl lJ 1 tJ'l.JI '\11 tl'l.J 'lJ tl1_! i'I 
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0 Ct. fl' QJ I O QI I Q,,I t/ 
4. 'Vllf11111m1t'\1f11'j ~\PlfHJlJ"l\Pl'U (Hierarchical Clustering) f11'j !l'Vl'j mt ~W'UO·H'l'\911 

3' .Ct, ' d I d.c1 p ~ QJ QI I 

'Vl t m '11 'U 1\PI 'U ll\91'1t "1't11'U \9'1m t f.Jt 'VllJ fl11lJfl '11f.JfH'l-!l fl 'U 'UtM Sorensen (Bray-Curtis) !1'1 t ~\Plfl']lJ 

"""' jl 1 · I "" .,, o d • I \911lJT!i'U0-!l Ward \P11t.J u·rnmlJfl0lJ'Vl11\9'10'H'l'11H!IJ PC-ORD for Windows (McCune and 

Grace, 2002) !I rlt'W 11 "1''U 'e)fl~lJ "1't11'U ~ nri 11lJfl~ lfJfl~-!l O'U tht.Jfll'Vll\PI 'U 1 'fl 11m lJ fll'j i \Pl fl*HY\911 

1. fll'j -w 11"1''U 0,r01Jr1 -w 11"1''U0 'l 'U nl'll0-:in1;11JE\9'11'Vltm11-w' l~'U~'Vl'U '1 'U11~r1tfl1;llJ E\911~ 
qJ q,J q q 

'Vl'Umfl~"1'\P111"1t'Vl'U!"1'lJ0 E'flih'W (%) 'UV-!lE\911~'Vlrnt~r1tfl1;llJ fi1ri111J11m11il'Wm ~mtl'U ~7'U1'U • • 
~1~ 0\91 l'j 1-:itiJ\91'j 1J1r1;hm'Vl1tl'U nf l.J~ 0\917) 1-:itl.J\9'1'j 'l 'U!!\Plr1tm:11u ui\' TU 1mmfi1m ~m 1l.J 'l 'U tt\91 

'ljl 1 ~ .Jd 
'1tl'U\91fll'j t'lflht f.J'J$'U'U0-!l'Vl'U'Vl 

2. fll'j ofoh 1f.JH'1 fll'j iimtlu fll'j 11m 1tl1!;-!ll 111 t.J'U!vi t.J'UO'U ~ Ol.Jrl l~lJ~!fl vnfll'j ftfl'j,j 1 
"' ., ., ., 

11 'j 11J i-:i-u-:i ;~ -:i "1'mu m'Vl iJ ~ ~ -uu 11 u 11 u lJ "1'm'Vl 'j t 'U 'U -w 11ffw'U ~ o-:i'Vlt rn 'l 'U o 'U 1 ri \91 11 r1 t • 
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' tcvd i/A..ei ~ cv,I 

1.1 m;p.H1'Vl1'Yltm'tt1-!1~1-!'Yl'YflJ (Marine benthic organisms) '17flfl1'.iMfl£J7VfUffm'Yl~rn 

ttu1~inf.:.i1-n.J'fl 15 hhh1 107 'Nft (i.:.itiff'fl.:.JHium·n:i~ fl) L~un vlo.:.iJ1'\ll~m (Phylum 

Porifera) 'Ynl 4 vuiu 5 •",Mft, L'\.J'fl711tJ (Phylum Cnidaria) '\<'l'U 4 imiu 4 1.:.Jft, '11'\.JO'\.JIP11!!'U'\.J 

QI QI ,I Q,J Q..I 

(Phylum Plathyhelminthes) '\<'l'U 1 O'\.J'fl'U 11.:.Jfl', '11'\.JO'\.JffltJ'l-'17'\.J (Phylum Nemertea) '\<'l'U 1 O'\.J'Pl'U 

d'll)9/.:!t QIQI ,I ~ 
1 1.:.Jfl', tff!'PIO'\.J'Yl~rn (Class Polychaeta, Phylum Annelida) 'l-'l'U 12 O'\.J'fl'U 37 1.:.Jfl', m.rnum 

Q.I Q.I ,I 'J) QI QI rl 
(Phylum Sipunculida) 'l-'l'U 1 O'\.J'Pl'U 1 1.:.Jfl', '11'\.JO'\.J'l50'\.J (PhY.lum Echiura) 'l-'l'U 1 O'\.J'fl'U 1 1.:.Jfl', 

Q..I QI Q.I ,I QI 

'11'\.JO'\.Jrnmn.J (Phylum Nematoda) '\<'l'U 1 O'\.J'fl'U 1 1.:.Jfl', '11'\.JO'\.J'l11'11'W7'J.J (Phylum Priapulida) 'l-'l'U 

Q..I Q..I ,1 ,,.I ~I cv a1 ,1 _cg 
1 O'W'fl'U 1 1.:.Jfl', '110t11Jlfll1J'fl (Phylum Branchiopoda) 'l-'l'U 1 O'W'fl'U 1 1.:.Jfl', '110tlll'1::::'11'J.Jfl (Phylum 

~ ' 

Mollusca) WU 10 0'\.Ji'U 17 1.:.Jft, n.:.i n.:.i 'U !!'1~'fli'ff\917!~tl'\.JO'\.J'7 'W'U 6 O'\.Ji'U 221.:.Jft, !O'f\L'fll'W . "' 
Q,I Q.I Q,I ,I ,C\ ,I 

!'Pim (Phylum Echinodermata) '\<'l'U 5 O'\.J'fl'U 7 1.:.Jfl', WlJ'flO'H'fl\91 (Phylum Hemichordata) 'l-'l'U 1 

QI Q..I ,I ,d QI QI QI ,I 

O'W'fl'U 1 1.:.Jfl', !'l-'l'W.:.J'l11'110'J.J (Subphylum Urochordata, Phylum Chordata) 'l-'l'U 1 0'\.J'Pl'U 1 'Nfl', 

UOlJvJOOflCJfff (Subphylum Cephalochordata, Phylum Chordata) 'l-'l'U 1 V'\.Ji'U 1 1.:.Jft, !!"1t'U'17 
Q..IQI ,I Q,Jr/ 'J}A.d. 

'Yl::::m (Subphylum Vetebrata, Phylum Chordata) 'l-'l'U 1 O'\.J'fl'U 1 1.:.Jfl' ff\911'\11~!'1'11'\.Jl'Pl'\.J'Yl'l-'l'U 

bY'l'\.J 'J.J 7 fl 'il;::: ij'U '\11 'U 7'\11 'fl 17 lJ "17fl t)J l '\.J '\117.:.J 1;::: 'U 'U 'WI 1fl'1'\11 tl7 lJ 7fl fl17 'fl 17lJ "17fl t)J'\117.:.J L fl''j £J ~ f1 'il fl tj lJ 
cvtl 3/Qd d ,:!t I\J\9,}.c!t ~2t cv ..::t A 
r,wrn::::rnttm'fl'\.J'Yl'l-'l'Ul.17fl'Yl"l'fl'flO fl'Jl.l 1m'PIO'\.J'Yl::::rn 10.:.i"1.:.im'flo tJ.:.J n.:.i ~ U"1tmff\91w1muou'7, 

~ ' ~ 
,'1 II) 1 "> ,I n.l O II) A I A "I A o, G\ 0 ~ 

'110t1U'1~'11'J.Jfl, tO'fl !'fl mmlJ, Y~O.:.J'\.Jl'\11::::rn, !'W'flll)tl ff1'W'\llt'l1'10'WOfl'il7fl'\.JlJfl'l-'l'U !'\.J'il7'\.J1'W'\.JOtl 

.d t11t cvtl :,)Ad ~ tl\3!~ 9 rl 
L'\<'ltl.:.J 1 1.:.Jfl'L'\117'\.J'\.J ff\911'\11::::!'1'11'\.Jl'fl'W'Yl'l-'l'UL'i:YlJO'flO tbl!'PIO'\.J'\11~!'1 t'\.J1.:.Jfl' Syllidae, Nereididae, 

Orbiniidae, Capitellidae, !!'1~'110tl'i:YO.:.JN7 l '\.J1.:.Jft Veneridae 

trlovi 7 fl 71 I u1 tl'U I yj tl'U'fl 17lJ '11'17 fl'l1 '1 ltJ'\117.:.J 'l5'W 'fl 'lJ O .:.J 'ff \911 '\11~ l'1 '11 U 7~ '\.J fl tj lJtt-a fl~'l-'l 'U I ,tJ '\.J 
A. Io I tq9J l\/}9'_,a 9J t _f QJ ,d ~ ~ \/} 

'l5'\.J'flt'fl'\.J'ill'W1'W 5 fl"JlJ !'Pl!lfl 1m'PIU'W'Yl~m, fJ.:.J fl.:,J \jl1'1tf1'H'!\91Wlitl'WV'W"'j, '1-HltJ!trl~'MlJfl, !O'fl !fl 

1 A" Q..I "d QI QI Q.I ,I , a d. ,c!t, 1 , 91 .. 1 QI " 

'W !'fl) 'J.J 1:Y\911lJfl)~IP,Jfl'i:Y'\.J '11 '1.:.J !!"1::::ff\911'\llt !"1fl'J'J.JO'\.J'7 '\11!'11'10 '\.J 'l5'N(j~!!'1.:.JU"1::::(J~ H'\.J 'l-'l'Uff\911 

'Yltmttu1~'W~'l-'l'Ul'W'lf1.:.iq~uJ.:.i~1u1u 87 1.:.ir11u'llru::::~'l-'l'Ul'\.J(l\P,JN'W~1'W1'\.J 79 1.:.ir1 ff\911'\lltm 

ttu1~'W~'l-'l'UlJlf1~bJ'fl~OntjlJL~t$iou'Yl~m ~'flt-ti 'Wff'fliY1'W 41.77 % 'llO.:.i1.:.Jftff\911'Yl~mttu7~'W~ 

t V ,c!t 91 t ... I cv a ~ A ?1 
'l-'l'U'Yl.:.Jtt'J.J'fll'\.J(JIP,JN'\.J!rn~ 40.23 % l'\.J(llP,J!!M 10.:.i"1.:.imr10 fJ.:.l m \l 1m~r111:Y\91Wllt1'WO'W'"7fl'flt1J'W 

'ff'fliY1'W 26.58 % t'W(J~H'Wtrn~ 17.24 % t'Wt)~ttJ.:.i 1m~ttomm~11ijn~'flt~'W'ff'fliY1'W 16.09 % iu 

q~tt{).:.itm~ 12.66 % t'Wq~H'W ~.:.imrn.:.i111'Wm'Yi~ 2 
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10.13% I.El ANNELIDA 
17.24% 2.53% 

■ MOLLUSCA 
6.33% 

2.30% 
40.23% 

41.77% 0 ARTHROPODA 

6.90% 

17.24M 

0 ECHINODERMATA 

■ CHORDATA 
26.58% 

mil OTHERS 

16.09% 12.66% 

Dty season Wet season 

.c:t. aid' i/A.i=:11 .dt o 
'fl11lJlJ7n'lf'W~ (Species Richness) 'IJO·HY\911'Vltl'fl'H'W1~'WlJfl1LiHltJ'Vl.:i'HlJ~,J7'W1'W 11.64 ± 
"'1 q j) d I .d I Q.I rl -1 ,/ .c1d 

5.69 1.:irt ~V'VflJ l'W(]~U'MlJfl1L'iHWL'Vl7n'lJ 12.10 ± 5.56 1.:iftU"'1t(]~H'W 11.18 ± 5.85 1.:iff 'fftll'W'Vl 

.c:::t .c:t. _d ~ d ... f jJ O rl 
lJfl11lJlJ1n'lf'W~lJ1n'Vl~~flO 'fff11'W1J7nfl"'10.:iun"'1.:i'Won (F3.1) 'UO.:i(j~U"'1.:i ,J1'W1'W 24 1.:Jff 

e!i d ,: r/ jJ d .c:t,d rl 

'JO.:J"'1.:imrio 'ffm'W u1nuiJ'W11htu'ff'J'W on ( G 1.1) 'l.lo.:iq~im.:iimt'fftll'W 1 HmlJ ~'ff\9l'J'ffO'J'Vl'W on 

~ Q.I o ,/ I QI I ,::1,,d jJ .d. .i:!:fi d, jJ Q.I Q.I 

L1.Jo.:ivrnv1 (D1.1) ,11'W1'W 23 1.:imV11n'W 'ff1'W'fftl1'W'Vl'l"l'lJ'WOV'Vl~~flo 'fffl1'W'H'W1ft'1mnm.:i,i.:itt1~ 

''"l I ""'l .I .cli Ill I "' .,, V "' "' I .. 

'lfft'l.J'J l'W011'lfm.p l'W (A2) 'IJO.:i(j~H'W Cb'.:i llJ'l"l'lJ'ff\911'VltL"'1'H'W1~'W01ffVO~rnvu"'1t'fftl1'WN1U~.:i 

.I .. V "' "' ""'l I ""'l V .cli 
'Won (C2.1) 'IJO.:i(j~H'WU"'1t'fftl1'W'H'W7ft'1mnm.:i,i.:itt1~'lf""1J'J l'W011'lfm..p l'W (A2) '1.10.:J(]~UM C}j',:j 

Q.1,/j/A-=t r/1t t:i .c:t, a.lo' j}.c:t, 1 

'l"l'lJ'ff\911'H 'W 1~ 'WL'l"I v.:i 1 1.:irtL'Vll'W 'W 'S 7V"'1tLOV~'IJ o.:im1lJlJ7n'lf'W ~'IJO.:i'ff\911'Vlt rntt 'W 1~'W'IJO.:JU\91"'1t 

30 

~ 25 
.E ."1 20 

~ 15 

-~ 10 
~ 5. 

--+- Ory season 

-a- Wcl\l!a,;on 

Al Al I Al Al I Al l'J l IH I Ill Ill 1 IU C'l Cl I O C) I e, c, I C(, l'~ I lll I Ul I)) I Dl El 1:1 L l>I bot I i;J Ii.\ I l'l I l'l ~) n l U "' l UI Ol L OJ UI I 04 OI I 0~ Ol I ur, °'' I 

d .c:t. QI rl 91 .c:t. q , .c:::t.d q ii ~' 
ill'l'l'fl 3 'fl11lJlJ1n'lf'W ~'IJO.:i'ff\911'Vl~l'1'H 'W 1~'W I 'WU\91"'1t 'fffll'W 'Vl'l"l'lJ I 'W (]~UMU"'1t (]~H'W 

irlol'17f11'J im vrni1v'lJnzjm1'\911'Vltrnm! 1~'W ~'l"l'lJ t 'WU~ "'1t1.:iff\917lJ(]~f11"'1 iil~ovijm11.J 

U\91 n~1.:i ti'W mm! n vm 1'W t 'W nzjiJtt omrnt ttijn~'l"l'lJ t 'W 'li1.:iq~ utl .:imnn11'li1.:iq~N'W t 'W'IJU!t ~ 
~\911t 'WnzjiJ~.:i J.:i ~imtfli'it\9lwiiiv'Wiw1V1'lJ 'l 'W'lh.:iq~H'Wlllfln11 'l-w'li1.:iq~m~.:i i.:iuit~.:i i 1'l 'W 

I 
... 

ill'l'l'fl 4 
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15 
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ARTHROPODA ECHINODERMATA CHORDATA OTHERS 

13 

I .., d y "' 
1.2 fl1UJ'tt'WlU\fl-t'\10~tlV11'Yl~m'ttm~'W (Density of Marine Benthic Organisms) \Jlfl 

fll'Jftfl1:llfl17l.J'l1 'U 1uii u'llt1-HY1o11V1~m11 u'1~u hnf u~ftflmiifi1m ~mvhti'U 544.47 ± 1,387.03 

\Pl 1~v1o11"J 1 ;l tl.J 1o1 'J m1iJtt 'U 111 ,Ju m ~ tJ'll ti;l i1o11V1~m1-1 u' 1~u i u 'lf1;l q ~ r.lu iifl 1mflfl11q~u~ ;l 1~ v 

iuq~N'Ut'Vl7tl'U 729.41 ± 1,930.29 \P11~tl\ol7'J7;ltiJ\olrn'1~t)~U~;lt'V17tl'U 359.54 ± 310.591o11~0 

\ol1'J 7 ;l !l.J\ol'J ff ti 1'W ~'W 'Ufl 17 l.J'l1 'U 111 iJ 'U lJ 7 fl~ 't"l~ tl~'U! l 1tU 1:i'tl 7'W '11 u' 71i 'U lfl 7'J l 'Vl tJ'W 7W 'lf V(i 'U) 071 

'W'Vlt17 (D2) '1Jtl;l()~N'Uiifi7l'Vlltl'U 11,586.67 \P11~tl\ol1'J7;l!l.J\ol'J 'Jtl;l'1-ll.Jl~tl 1:i'tll'Wfl"1-l'l11~\Jtll.J 

d Ci) ~ 9 d CJ f ,:k t ~ el 
!'Vltl'U !'U !l.Jtl-l'W'Vltll (D4) !'Ut)~N'Ul.Jf17!'1'11tl'U 6,293.34 \ol1\oltl\oll'Jl;l!l.J\ol';i C)f-l'Vl-l'fftl-l'U'Jl1tU'U 

., 

i 'U '111-l q~ N'U iim':i 1,i! qJ'IJ tl-l'l1tl tJfl~'W-l (Musculus sp., Mytilidae) I ~'UUH'U'l1'U 7\olll.J~'U m:rn 
., ' ' 

~ 7'W TW m fl i -l V-l ri-l ~rn i tt fi7 ri1wii tJ-l 1 'U'W l.Jl\ol ':i ! 7'W 'IJ 0 ;lfl 11iJtt'W 1u il 'W iifl 7"J:-l#{ 1v i 'W 'IJ ru~ 'Viq~ 

11~-l'W'U~el-lJl'Vl~rn (Tetilla japonica, Tetillidae) ~fftll'Wfl"7-l'l11~\Jtll.Jl11tl'W i 'W!~'W ~7'U1'Wl.Jlfl 

i17 '11 f 'U 1:i'mu ~Yl'Ufl1711 '11,'W 7!! ,J 'Wu' tltl~i'!~~ tl fftll'W '11U 7f17'17fl'17,l 'ij,l'f11~'lf'11Jli 'W 071'lf'1'1.Jli 'W 

.I .k "1 I .., o' y .... .., ' .,. .I 
(A2) '\Jtl-lt)~rl'W C)f,l !l.JYl'Uff\ol1'Vl~t'1'11'Wl~'Wtllf1tltl~n'lmrn~i:i'tll'WH11!~-l'Wtlfl (C2.1) '\Jtl-lt)~H'W 

u" ~ ff tll 'W '11 u' 1 r11 '11 fl '11-l 'ij ,l '111~ 'lf '1 'l.Jl i 'U {) 11'lf '1 'l.J 11 'U (A2) 'U tl-l q ~ !! ~ -l ';i 1 ti"~! V tJ ~ fl 11 l.J 
., ., ' 

'11 'U 1u,J 'U 'Utl;lff\ol1'Vl~rn'l1U1~'W'il 7flfl7'Jftfll:ll i 'W fl1-l'Ul! ff~-l Hi 'W m1Hn '\I um: fl 

1rlvvi1m':i 1111 vrn11v1Jm111tt'W 111 ,J 'Wm ~tJ'Vlflffmu 'llt1-lff\ol1'\'l~rn11u' 7~'W fl~1111 ft fl~Yl'U • • ., ' ?I ""', o , IIJY •IIJY"' Y.., .I .., ,. "' "'1 
!U'U'lf'U~!~'W\Jl'W1'U 5 fl€Jl.J !~l!fl !ri'l~tl'W'Vltm, Q-l m \jll'1tfl':ii:i'\oll!C)ftJ'Utl'W'7, '11tltJ!n'lt'l1l.Jfl, 

ttifl !fl 1 iu~{iJ ff\ol1iimt~mYuttii-l !!'1tff\ol1'VltrnflzjiJ5'U'l~ttt~v iui1-lq~u~-ltrntq~N'W 

Yl'U17 flrjl.Jff\911'Vltrn'l1U l~'W ~iim1l.J'l1 'U 1!! 'W 'Um ~t)l.Jlfl~ "l~fltl ff1o11'l 'U flzjl.J'l1tltJU'1t'11lJflnf11 
' ., 

t'Vlltl'U 239.39 \911~t1\oll':il-ltl.Jm~~u~ui1~ri1u 43.97 % 'lltl-lfl~l.Jff\911'Vl~rn1-1-u'1~uvivn.Ji-lttl.J~ ., 
':it1;l'1;lm~t1 fl~iJ1~1$ivuV1trniif111'1'11t11J 197.65 \911~tl\ol1'J1-ltl.J\91':i~~1rlui~ri1u 36.30 % n-l n-l • • 
~1rn~flf 'i:i'm1;vutu'liifl11'1'11t11J 51.59 1911~t1\ol7':i7-lt1J\ol':ifi~1~u ir~ri1u 9.48 % ttifl tfl 1 ui~foii 

f17!'1'17tl'U 19.24 \911~tl\.17':i7-l!l.J\ol';i~~!ri'Uff~ri1u 3.53 % tm~-u°mJ~'t"l~~tl i11wrnm~~f)ff'U'11€l"JU 



.. 
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flll'Vlltl'U 9.85 ~1v10\o11'H~llJ\o1'.ifl~l~U'ff~'ffTU 1.81 % fn11J'l1Ulll'WUIQ~fl'IJO.:j'ff\o)')'Vl~rn'\1U1~U 

fltj:imifl 1~mrn.:i Hium'Vi~ s 

'ff\o11'Vl~rn'11tl' 1~u fltj1l'11 -e:wu "~'11 i1fliifl171J'l1U 111 ilu mfl~ "l~ i u q~Hurvi1ti'U 19,300.07 

1-11v10\o11'.i1.:i1iim '.iO.:i'n.:im1~ufltjii 1 ~1~ou'Vltrn i uq~Huiifl11'\11lt1'U 8687 .92 1-11v10\o11'.i1.:i1lJ\o1'.i 

1rnt 8,606.23 1>11~0\o11'.iNllJ\o1'.iimh.:iq~11~.:i ll'ntU-em~"l~l~U'ff\o11iim~~fl'ffU'11"'.:iiifl11'\111n11 ., 
200.03 1>11v10\o11'.i1.:i1ii\o1'.i 'ff\o11'Vl~rn'l1u1~ufltjii~1.:i'7 ~1u1u 4 fltjii Lflurl (J.:i n.:i ~U'ntfifJ;Y\o17 

1;flu iu'l, 10\\l Lfl 1 u1~{ii 'ff\o11iim ~~fl'ffU'l1ft.:i ll'n~'ff\o11'Vl~rnfltjiitu'l ~m{fo iif111ii'l1m11ilu 

m ~ fl'j 1lJ'YJfli'l'mui mh.:iq~1ra'.:iiiflll.Jlflfl11 i u (]~HU i u 'IJtl!~~, 'ffl~OU'Vl~rniim1lJ'l1 mu ,1 u 
'J,J JJ i ef ~ li) 91 .i!l d cv ~ 1 1 .d.:::1 -Cl 

i flm~fl.:i fl'U vf .:i mMq~ 'Vl.:i'Um 'ii 'il~ l'U eMlJl'illfl I m~ou 'Vl::::rn1ilu ff\o11fl'JlJl~U'VllJJ;YlJ l'lfflmrnrn~ 
' ~ ~ 

'Wll Lfl'Vl1, ill 'U'Ylfli;Y()lU ff7'11j1JfltjlJ'l10mrn::::'11i1fl 'Wll11 fl11lJ'l1'Ulll'WUiifi1~1.:inumfl vf .:iu 

' .cf. O A ICL,1 d, 

IU o.:i 'ii 1fl'Wll'110flfl~'W .:i 'ill'U 'JU l.Jlfl ll'.i 11ru 011'\fl'Vlfllll'n:::: '111~ 'iltll.Jl'Vlfl'U 

E 

500 l 
450 ~ 

400 • 

c:i- 350 
-!{! 

] 300 

o 250 -
-~ 197.72 199.40 

O 200 [I 
150 

100 I 
5: L --,-

ANNalDA 

438.49 

MOLLUSCA 

31.82 
□6,36 17.27 4 55 

C7' 

ARTHROPODA ECHINODERMATA CHORDATA 

D Dry season ·1 
■ Wet season ' 

25.16 17.58 C7 Phylum 
---. 

011iERS 

1.3 i111;1;h.fl1Vi'UMi!Vd'Yl::::rn'tt'ttl~U (Biomass of Marine Benthic Organisms) 'illfl 
., . ' 

fl1'.iflfl'lclllJ1'n;1fll'W'IJ0.:j'ff\Pl1'Vl::::rn'l1Ul~'Ui'Uvi'Uviflmniifill'Q~fJIVhn11 59.05 ± 142.72 fljlJ~O 

\o17'.i 1.:i tlJ\o1'.i ii-rn;1n 1'W 1 ~ ~ fl'IJ o.:i 'ff\o1 'J'Vl~ rn'l1 u 1~u i 'U 'Jf1.:i q~Hu iir11mnn11q~11~ .:i 1 ~fl i u q ~ Hu 

l'Vllflll 72.07 ± 165.66 fljlJV,O\o11'.i1.:j!lJ\o1'.ill'n::::tj~ll~.:il'Vlltlll 46.02 ± 115.84 fljlJ~O\o11'.i1.:jllJ\91'.i 

Ll'mu~'W 11wrn;1m'Wmfl~"l~ otj11! nru Ll'mu 011~.:im ~ 1 ll'U 'U on i .:iwr~ i'U'Vl1.J1 ( G3.1) i 'U q~ 

H'Uiiflll'nltlll 778.93 fli'lJ~0\911'.il.:j!lJl,)'j ~.:i'cl'muif 'Wll'LJ~.:j'Vl~rnlT'Ul'Vlfl' (Acaudina leucoprocta, 
I A : Cl.I d 9) d. ~d. ,ct 9) 

Family Caudinidae) 'IJ 'U 1~ i '110.Jll'n ~ lJ'U 1'11 'U fl l.Jlfll ii 'Ul'l11PJ i '11 'cl'tl1'U 'U 1JlJ1"'1f1fll'Wl.Jlfl~ 1 fl 

rn.:iMmflo 'cl'm-uu1nfl"o.:iD7'U\917fl1Ui'U (E4) i'Uq~11~.:i iiflll'Yllfill 658.8 ni'1l~0\917'.i7.:im\91'.i 

d.J Q I a., td Q d O ~ 
'cl ti 7 'U U 'W 1J 'U" .:i 'Vl ~I" I 'lf 'U fl U II \o1 I rJ 'U 'U" .:i 'Vl ~I" 'IJ 'U 7 ~ I 'n fl II"~ 'W 1J 'il 7 'U 1'UlJ1flf10 Pseudocnus 

echinatus, Family Cucumariidae, 'cl'tl1U'Ulflfi"O.:i1!1'U\PllflTU'UOfl (E4.l) i'Ut]~H'U iifill'Vllflll 
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QI I d. J i 'i o' d g/ 
579.2 n'SlJ\91tJ\911':il.:JllJ\9l'j ffCll'U'U'Vi1J'11tl{Jl!fl':i.:J'IJ'Ulfl mu 'U1.:Jl"I' Arciidae llcltffCll'U'l1'Ul1i'Ulfll'j u 

l'Vltl'ViltU'lHJ('h,1) 011vi''Vlv1 (D2) im1~r-l'U i'.it1wvhn1J 487.2 ni'lJ1910\917'j7.:JllJ\9l'j ~.:i1J~11urifom'j 
,, 

l~~t\j'IJ0.:J'l10Vf1t'VM (Musculus sp., Mytilidae) 1ilw1H'U'l1'Ul\911lJ'W'U'Vltlcl~l'U1'UlJlf1 ~7'11i'1J 

ff Cll'W ~'Vi1JlJ1cl;1fll'Vi-w' tJV~"!fltiti ffCll'W 11 tl' lftlcllf1cll.:J i .:J wj~'llclt.J1i 'U 071'llcl'41i 'U (A2) 'IJ 0 .:J 

t]~H'U ~.:i ll-]'Vi1Jn\Pl 1'Vltrnm! l~'U 0lf1tl0~lcl{J 'jtJ.:Jcl.:JlJlfitiffCll'W'l1-w' 1mmnm.:ii.:i111~'llcl'l.J1i 'U 

071'llcl'4~i'U (A2) 'Utl.:Jtj~llt1.:J ijl.J'Jcl;1fll'Vil'WV.:J 0.07 nflJ\9ltJ\911':il.:JllJ\9l'j ':iWclt!UV~lJ1'1;1fll'Vi 

a.Jo' jlc:. ~ C) t,J \1191 J 
'UeMff\911'Vltlcl'l1'Ul~'U~lf)f11':il1f11fl l'Uf'IH'Ul!ff~.:J ni'U VIT'H.:Jfl 'lJ m'lt fl 

1rl 0'V11f11'j I ,J~ tl1Jl 'n V1J lJ 1cl ;1fll'Vi IQ~ tl'Vl f) ff tll 'W 'lJ 0 .:J n \Pl 1'Vl t !cl 11 tl' 1 ~ 'U f1'1 lJ '11 ~ f) ~ 'Vi 1Jl iJ 'U • • 
'll'W~l~'U ~l'U 1'U 5 ntjlJ'Vi1J11 n\P\1i 'Uf1tjlJ'l10{JUclt'l1llniit11mn~t1~1'1'1ltl1J 23.17 ni'lJ\910\911':il.:J 

,, 
mm rn.:icl.:imfi0 10fl Lfl L 'U1~{l.Jiifi11'1'11t11J 18.31 nf l.l\9lti\Pll':i7.:JtlJ\91':i Q.:J ti'.:i ~llcltflf ff\PlltCJfti'U 

t'Uc:iiifi11'1'11t11J 5.37 ni'lJ\9ltJ\9ll'jl.:JtlJ\Pl'j 1l1~0'U'Vltrniir111'1'11t11J 2.86 nflJ\910\917':il.:JllJ\Pl':i 1rnt 

!J) d_ ~ QI tld. Q.I QI d I I Q.I Q.I I d. d_ .d. 

'U titi'Vl "!~fl ti ff \911l.lm t~ n ff'U 11 cl .:JlJ m1 m n1J o.98 m lJ\9ltJ\917':i 1.:i tlJ\91 ':i lJ 1r1'!11fll'Vi m cl tlVJnffm'U 

o,o' g/Q I "'1/J!J/ 1/J!J/') ..: 
'UtJ.:Jff\911'Vltlcl'l1'Ul~'Uf)~lJ'l1clf1 !~llff~.:J !1 t'Ufll'Y'l't'l 6 

,..._ 
50 D Dry season a 44.24 

er 45 
V, 40 ■ Wet season ~ 35 
V, 

30 

~ 25 

~ 20 16.20 

f 
15 
10 3.01 2.71 
5 0.28 Phylum 

< 0 

ANNELIDA MOLLUSCA ARTIIROPODA ECHINODERMATA CHORDATA OTIIERS 

n\P\1'Vlt rn11-w' l~'U ntjlJ'l10mrnt11ilnii flllJ1'1i1fll'ViUlf1~"!~ i 'U t]~H'Ul'Vlltl1J 1,946.53 

nflJ\9ltJ\917':i7.:JllJ\9l'j ':iti.:ici.:imtiti ltlfl lfl 1w~{l.Ji'U'lh.:iq~r-l'U ii~11'1'11n1J 873.47 ni'rn.iti\P\7':il.:JtlJ\Pl':i 

!J) di IQ.I QI I Q.I ti j,I~ I _j!e!J. 1 j/ i 
1rn~q~1rn.:i l.Jflll'Vllf11J 737.73 ml.l\P\0\917':il.:Jtl.lm "1\911'Vltrn11'U1~'Un~l.llr11fl0'U'Vltrn mpJfJ.:J n.:i 

I JI j,I 'JI 

~1rntfl f ff\Pl 11CJf t1'U O'U c:i llclt ntjl.lltlfl 1 fl L 'U1~{lJiJlJ1cl;1fll'Vi i mi'ifi t1.:inm1.:iff0.:iq~ li.:ii'.101 ~~~ 
.d Q.I " ,., ,Cl d C) I \11 3' i!!i !J) t q I Cl.I d dt .d 

l'U 0.:JlJ1~1f1"1\P\1'Vltlcl'l1'Ul~'U'Vl'V'l1J I 'Uf)~lJ I ffl~tJ'U'Vltlclllrltf:J.:J f1;J 1.Jllcl~fl':iff\P\Wl/tl'Utl'UG"Jl.l'll'Ul~ 

~ 1il11\9lfl\9l7.:Jt1'Umflumf .:iffti.:iq~ i 'U'llrut~ttifl lfl 1 'U1~{lJY11JU~.:J'Vltrn~ii'llm~ i m1]i 'U'Jh.:iq~ 

H'Ull\9lfi'V'l1JU~ .:J'Vl~ rn~iJ'IJ'U l~I~ flll\91 ~l'U 1'U mn i 'U'lh.:iq~ttt).:JI 'lf'U tl'U rl111 f 1Jn\P\1f1tjlJ'l10{Jl! cl~ 

11iinY11J11 i'U'lf1.:J()~H'UlJfl7lJ1cl;1fll'Vimnn11 i 'U'lf1.:iq~ut1.:imn 1dv.:i~1n l 'U()~H'U'Vi1Jf11':i 1~~ tY 
,, 

'I) tJ.:J'l1 t){Jf)t'Vi .:imn l 'U 1J! 11ru1ijti.:ii'VlVll1'1t'Vi1J'l1 tJ tl'IJ'Wl~ i mui 'U 1J~ nru ,J1nmh! 1 n\911lJfl':i t~ fl 
u "' 

i 111 m.n.J 1nHmJ n~i 'W u111ru r11~mH ,~~ 
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. ., . 
oii1mvi i 'U'Jf1.:iq1:111ft'.:iijri1mflfl11 i 'U tJl:)N'U 

a , v ... I o Q ,.i::::t, ,::1, .d 

!'U o.:i \llfl'lf1-!ltJl:)U'1'1VltJ110.:im'l'l~rnm rn.u fft:ll'U'l'llJ 
,J Q .... .., Q 

Vl 'U 'l'l t ! fU iJ 'U '1'11ltl'H101~ tH ! '\J.:i'lJl fl 
• 

Q.l.:t vd ,.,.Q, .::9 Qld 

1.3 vl'll'l-Afl1l'il'tt'i;llfl'tt'i;lUJ'Utl..',ltfVl1't'lt&il'ttUlvlU (Diversity Index) \llflf111i'l'fl'l:IW1'lf'Ufl11lJ 

d QI " " .Q q ~ .d.~ .d I d I CV d 
'H"1fl'H"1tl'l'l1.:J'lf1fl1Vl'UO.:Jff~1'\'ltl'1'H'Ul~'U !'UVl'U'l'lMfl'l:lllJfll!'ili'ltlt'l'llfltl 1.767 ± 0.658 !lJ'el . 
l m tltl! vi till fl 'lf'W fl 11lJ 'H mn 'H '1 ltl i 'U q l:)Uft .:i lli'l~tj 1:1 N'UVltl11 fllfl 'lf'W fl 11lJ'tt '1 lfl'H "ltl!'il ~ tl'U 0-:J~fl 

m11ui'U(Jl:)llft.:Jnf11lJ7flfl11tJl:)N'U 1~tlt]l:)llft.:Jnriwvht11J 1.834 ± 0.620 lli'l~t]~N'Uijflll'\llltl'U 1.701 . . 
d.d. cv .c:::t. d a a_, V 

± 0.694 fft:ll'U '1'1Vl'U~'lf'Ufl11lJ'H "1fl'H'11tllJ7fl'l'l°'!~fl0 fff:11'U 1Jlflfli'lO.:Jllfli'l.:J'U Ofl (F3 .1) 'UO-!l(J~lli'l'1 

nri1t'\llltltl 3.009 10.:JMlJl~O nmu1Hurn~~~1no{'\'l 1]'.jo.:i-w'l'lt11 (D1.1) 'UO-!ltjl:)N'Unflll'\llltltl 

2.684 fff:11'W'ttu'1,rn1m1L'l'ltlVlltU'lfVi'U tllTW'l'ltJl (D2) 'UO-!ltjl:)llft.:Jnfll!'\llltl'U 2.665 mnihhn 

jJ .d, I I QI d.d. QI .el 'J) .d. a 
fl'10.:J~lfl1'U'UOfl (E4. l) 'UO.:Jtj~!!i'l-!llJfll!'l'llfltl 2.617 fft:11'U'l'1Vltl~'lf'Ufl1llJ'tti'llfl'H"1tJ'UOtl'l'ltl~flO 

fft:1l'W'ttu'li'l'l"1fl"1.:J,J.:J'tt')~'lfi'l'41i'WtJ11'lf'1'41i'W (A2) 'UO.:Jtj~N'U fft:ll'Wrllll~.:J'UOfl (C2.l) 'UO-!lt]I:) ., 
N'Uu"~ nmu ,,,,u11i'1'1'11fl'11.:i i.:iw!~'lf"'l.J11 'U 011'lf"'l.J11 'U cA2) 'Uo.:iq1:1uX .:i nmum ri1-wnf11i'lf-w 

dl.r] 1 o "I 'JI ,:!l \J1 , QI o' 91 .c. a Y .d 

fl1llJ'H "1fl'H "1tl'l'l !lJffllJlHlfll'U 1ru l~! 'U o.:i ,Jlfl !lJVltlff~ 1'\'l~rn'tt'U 1~ 'U'H 1 OVl'U'U OtllJlfl!Vl tl.:J 1-2 
., 

'lfi1m'V17U'U 10.:JMlJl~O fft:11'W1i'Ulf111l'l'ltlVlltU'lfVi'U 011-W'l'ltll(D2) 'UO.:Jt]~N'Unflll'Vlltltl 0.323 . ., ., 
1rn~nmu tJ1flfl'10.:J'U l'U~lfl'J'U l 'U (E4) 'UO.:Jtj~llft.:J nfill'Vlltl'U 0.465 l'WO.:J ,Jlfl'fl.:JffO.:Jffm'W 'W Vltl 

ff~ 1'\'l~rn~!iJ'U 'lfi1~!~'U 1~~!~'U ~'U lJ1!'Wtl.:J'lfi1~1~t11 i'lf'Wfl1llJ'tt "1fl'H"1tl'UO.:J ff~1'1'l~rn'ttu' l~'U i 'U 
i,I t t I 

a "'~ Ill V Ill Vl ""' ""' Vl'U'l'll'lfl'l:ll l~l!ff~.:J n 'U m·nrn 'U U'i;lt fl l!Clt.fll'Vt't'l 7 

3.5 

I 2.5 

- 2 !~6 

.i=' 
~ 1.5 
> 
i5 I 

0.5 
Stations 

Al Al L Al A.21 AJ AJ 11111 Ill 112 I Ill c:1 n I Cl Cl I c·, c~ I C6 C6 1 lll I l>l lJj I rw Bl EJ l a;4 6'I I HS Iii I Fl I f2 fl Fl I f5 HI 01 011 Ol 03 l 04 04 J 0~ ill I 06 °'' I 

' . 
.ct QI .d QI " ,, A q I ,, .. I 

fll'Vt't'l 7 ~'lf'U fl17lJ'tt"1fl'H'11tl'UO.:J ff~'J'l'lt!i'l'H 'Ul~'U ! 'U 'lf1-!l(Jl:)l!Mll'1ttj~P'l'U 

~ y v vd 1/.Q. .c::i, o' a.,• ocv 
1.4 ifl"l ..',ltf"l Htf ..',jfl'iJ'Utl..',ltfVI 1't'ltrn'ttu mu ,i 1 flfll n1m lt 'H m H ~ fl"J lJ '17 ~ tJ 

' 1 QI r/ g) .c:i, I .c1. I dd 

(Hierarchical Clustering) fl11 !!Vl1 m ~ \lltl'UO .:J ff~1'1'1~ !i'l'H'U l~'U U~Clt fffl l'U~ 01 t tit 'l'llJfl 1llJ 

fl ftltlfl~.:Jtl'U l 'U tJ! 11W 'lfltl~.:J'l'lt !Mlt 1'U OOflffllJ 11 fl ,J ~ fl~ lJ ff~ 1'\'lt rn'H u' l~'U ~ llJfffl l'W \911-!l'l ~ij 

ri111Ju~n\917.:Jt1'W~1titJ 75 % oomiJtJ 7 nrilJ (i.:iun~.:iHitJmrt~ 8) ri111Ju~fl~1.:i'Uo.:iiY.:ifllJ 
• 

ff~1'1'lt !'1'ttu' l~'U 1 t '1-117.:J fl~lJ~l-!l'l !fl~ \llflff~1~ijfl11lJ!~'U l 'Ull\91'1t fffll'W l'lf'U flzjlJ'H Otl!l'1t 

~ ~ o' d 3/ .d .d.c:t QI Q.I (/ j/ A 3,1 ,r;Q Q.I .,d_ CV A 0 

t1:1Jn mi~wfl1fl 1w~'S:IJ 1tl'W\P1'W "1't11'W'Vll.Jmfl1Jfl'\P11'H'Ul~}Jfl'11tlflMfl'U'l'l1t~'U 95 % m7'W1'W 

14 n zj ii 1~u n 1:l'tll 'W 'H Hl tJ 1-:i H 'ff 'W \,lo um i1 o trn f1 'lJ o ~ q ~ H'W (B 1.1) u n:; nmu 111 ~ u 1 -1 u ff'U 
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'l . I "'. I 'J/ 'J/ "'. I 
\l'\O'UfHll.:J !'U'UO.:Jtj~H'U (B2), L1'm'Uu7f)fl'10.:J1Jl'U\l'\lf11'U'U0f)'U0.:Jtj~llM (E4. l) Urlt"1'tl7'UU7f1 

'j/ "'. I 'j/ 'l .I "' I 

fl '1 o.:i ll f){l .:j 'U Of)'U O .:J tj ~ llrl .:J (F3 .1 ), L1'tl1'U u lf) fl '1 o.:i 1Jl'U \l'\ 7 f11'U t 'U 'U O .:J q~ H'U (E4) llrlt L1'tl7'U 07'1 

L 'U'U on'Uo .:i q~ H'U (FS .1 ), ffmi1 tt 'U o .:i u vlu 'l 'U 'Uo.:i q~ Hft .:i (E 1) trnt ff mi1 ~ fl\l'\n\ltt lfllllJi 1'Vi .:i 'l 'U 

'j/ "' 'j/ "' I 'j/ • I 
'U O .:J tJ ~ ll '1 .:J (F2), ff tl7 'U Hl Ufl .:J 'U Of) 'U O .:J tj ~ ll '1 .:J ( C2.1) U rlt ff tl7'U O 71fJ .:J mt t 'U 'U 'U O f1'U O .:J tj ~ H 'U 

( 03.1 ), ffmu tt u' 1n 'Ulfll'j 1 '\'1V'Y'l7W'lfv'l 'U 01TW'\'1V1'Uo.:iq~ H'U (D2) ur1tffmi1 nr11.:i mfl \I om vi v'W 

'l'U'Uo.:iq~H'U (D4), ffmilh.:iiilt'l'U dfo.:ivl''l'1ti7'Uo.:iq~H'U (CS) ffm'Ull1'17fl'U7tn~o'l'U tiJo.:i 

'W'\'1fJ7'UO.:Jtj~llft.:J (C6) llrltfftl7'U07'1~.:Jmtt'U'U'l'U'UO.:Jtj~H'U (03), ffmutt'1vnttl'UOf1 ljjo,:i 

d jJ A 9,1 ~I ,=!{ d .. I A I ~ 

'lfrliJj'UO.:Jtj~llrl.:J (A2. l) Urlt fftl7'U'l1'1fJf1tu'UOf1 t'l.JO.:J'lfrliJj'UO.:Jtj~H'U (A2.1), fftl7'U'Vl7tj0 
y y 

1htmo1.:iftm'1'U'UO.:Jtj~H'U (A3) fft17'UU7f1UlJ'W7tbttlff{'l'U'UO.:Jt)~Uft.:J (Gl) mni1u1nmJt11 
y 

Ujtll ff{'U on'llo.:iq~H'U (O 1.1) trntffmu u1rntili17L1Vf'U on'llo.:iq~uft.:i (GS.1 ), ffmi1 nm.:io11 

01'1Qfl'l.J'l'U'UO.:Jtj~H'U (C3) Urltfftl7'Uf1"7.:J07'1 07'1Qfl'l.J'l'U'UO.:Jtj~llft.:J (C3), fftl7'Ulf17~'10fJ rt1 

j7'1n'l'U'Uo.:iq~H'U (C2) 1rntffmi1h.:itt'j'l.J~~\l'\1ffo{,,., tiJo.:ivi''l'1fJ7'UOf1'UO.:JtJ~H'U (D1.1), mni1 

~ ")~ .i!t (l,J 'J} .ct t : ~ .c::l 

t'i.:J rnt'UOf1 t'l.JO.:J'Y'l'\'1V7'llo.:iq~ur1.:i (C5.1) ur1tffm'UU7f1H'l.J'U7U'itllff'S'l'U'UO.:JtJ~H'U (Gl), ffm'U 
y y 

U7f1lllJ'Wl~'U'l'1iJ~'l 'U'UO.:Jtj~H'U (04) ll'1tfft17'UU7f1lllJ'W 7l'1'I'{'U Of1'UO.:Jtj~H'U (GS.1), fftl7'U07'1~.:J 

mtt'LI'U 'l 'U'Uo.:iq~uft.:i ( G3) ur1t'ffm'Utt'U o.:iuvlu'l 'U'Uo.:iq~H'U (E 1), ur1tn~'l.J"!fl~wmni1h .:i 

iilt'UOf) ljj0.:J'W'\'1V7'UO.:Jtj~H'U (C5. l)llrl~fftl7'U\l'\"7fl'U7Lf1~0'U0f1 llJO.:J'W'\'1V7'UO.:Jtj~H'U (C6.1) 

1.,e-02 

100 7S 

EMPGross 
Distance (Objective Function) 

1 6E•D1 

Information Remaining(%) 
'50 

32£+('11 

25 
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V d ,., ~ 0 1 "'- I "i' d Q t Q.I 

2. tflil1'Ylt&il'ttUWllHllU'l.HllilUU'lllilflll 'lfult &tJ'lfU1.Jll1W'lflf.l~~'Ylt&illilt1'1-!tH>fl 

2.1 &'llliltrnutmntinll'lf191 

" ' QI .i::r.q ,c:!I .d ~ ,. j 3,J d "1 j/ t d. ~ O 

l'U\9lffslTWU'1t'Hlfl71i'j'aJ']j'Wl t'W'YfW'Ylflfflfl1J'j:;f1'tl'l.J~1tl 6 ii'Cll'W l~Uf1 ii'Cll'W'tt'Wm '\11~ 

mJ-:h'Wnrnn (Fl.1), mnil~~\,l'j'Hl '\17~mH7'Wsli'W (F2), fftl1'Wff1'Wlf1'\J']j'l~l'V'li'W (F3), nmu 

iJ1mrno-:iun'1-:iiion (F3. l), m11ihh1 i ~i -w (F5), 1rn:;ii-mihh;i i ~ii on (F5. l) if1111'Y1:;rnm! 1~'W 

' " " 
viwui'Ul'Ulllff-:i1'Uff1EJ71inlJ'lf7~i'.h1-:i11lJ~ 11 ivlirlJ 49 1slff i¢lun vlo-:iihn:;rn (Phylum 

.. II\ .. .. ., 
Porifera) 'V'l'U 3 'Mft', t'Um!'jf.J (Phylum Cnidaria) 'V'l'U 2 'Jslft', l1'UO'Ulll'J!l'U'U (Phylum 

. .. .. II\ y ,!j 

Plathyhelmmthes) 'V'l'U 1 'Jslft', l1'UO'Uff1V'Wl'U (Phylum Nemertea) 'W'U l 'Jslft', tff!~O'U'Yl:;rn (Class 

Polychaeta, Phylum Annelida) 'V'l'U 24 'Jslff, l1'UO'WJ1 (Phylum Sipunculida) 'V'l'U 1 'Jslff, l1'WO'U 

y . .. <!I .. y t ., 
'lfO'W (Phylum Echmra) 'W'U 11-:ift', l10t.Hrn:;;11lJf1 (Phylum Mollusca) 'W'U 4 1-:ift', fJsl m ~ 1rn:;;mn 

lllll~t1'Wi'W"l 'WU 6 'Jslff, ltlfl ifl l'Wl~{ii (Phylum Echinodermata) 'WU 3 'Jslff, l'Wltls1111l10lJ 

(Subphylum Urochordata, Phylum Chordata) 'W'U 1 'Jslff, !!OlJ~OOf1iff (Subphylum 

Cephalochordata, Phylum Chordata) 'W'U 1 'Jslff, 1rn:;,Jm'Yl:;;rn (Subphylum Vetebrata, Phylum 

ti ")" d Q.I , Cl.I rl SJ~ d Q.J ;fl!!I. If) 91 ~ d at::\ 

Chordata) 'WU 1 'J-:jft' l~tllJ,ff~ff'J'Wfflll1'Yltrn'tt'Wl~'W'Yl'V'lU~sl'Ufltl tffl~O'U'Yl:;rn'V'l'U'JJlf1'Yl"l~fl~ 

~I cv , "1 91 1 91 i qi QI d ~ 49 
l1J'Un~ff'J'W 48.98 % 'jtJ-:jfl-:jlJl l~llf1 fJsl n-:i \l u-a:;mffll!Wlftl'WO'W'7 12.24 % l1tlf.JU'1:;;l1l,Jf1 8.16 

" 
%, vlo-:iill'Yl:;rn rnflifl L'W!~{ii 1rn:;; iY1111iim:;~niY'W11ir-:iiiiY~rl1'W1Yl1n'WfiO 6.12 %, i'W~111v 

4.08 % 1rn:;;tl'ot1~"1~ i¢lun l1'UO'U\911ll'U'W '11'\.J'El'Wffltl'V'll'W l1'WO'WJ1 u-a:;;tt'WO'Wi'El'WlJiYmh'W 

,.,.,. .,_, y.,..J 11\Y•II\Y,y 'i _, 
l'Yllf1'Ufl0 2.04 % m.n'Yl:;;rn11'Wl~'W'Yl'V'l'UlfflJO l~llf1 tffl~tl'W''Yl:;;rn l~tl!Q'Wl:;;1-:ift' Syllidae, 

Q,lrl V.c::t.d I .d. d.:I d QI 

Capitellidae, Opheliidae1rn:;; Glyceridae ff\9l'J'Yl:;rn11'Wl~'W'Yl'V'l'Ul~'Wmf1'Yl"l~fl0 !'W'jf.Jsll11l1tllJ 'WU 

' ' d I d d .d. Cito O IO ~ 9J d d. .c:l 

lJfl'JllJl1 'Wlll 'U 'W 'JJlf1'Yl"l~'Y1 ff tll'W '11 'W ~ 1 l1 l~llm l'W sl'U Of1'UOsl t)~llfl sl (F 1.1) l'V'l tis! fftll 'Wl~ tl'J!lfl:;; 

ilJ'V'l'U~m-nilt'W'7rnt1 'jti-:i-a-:im1~'W i ~1$io'W'Yl:;;rn 1~vmm:;; i'W1-:ir1 Syllidae 

fl'JllJ'JJlf1']j''W~'UOsliYlll'J'Y1:;;rn11tl'1~'Wi'Wl'Ulllff-:i'J'Wff1EJl1i'j'jlJ'lfl~iifi1m~t11Y1lf1'U 10.67 ± 

6.02 1-:ir1 Lflt1'W'Ufl11iimn'l1-wf1iiiq~mi'-:imnn--.i1i-wq~r-l'W~-:iq~uft-:iiifi1m~t11Yl1nu 12.83 ± 6.97 

,1 a> .c:S.d.::i .ct d ~ .ct .. l 
1-:ift'u-a:;q~N'W 8.50 ± 4.46 1~ft' m:i7'W'YllJf117lJ'JJlf1'll''W~mn'Yl"l~fltl 'i:l't11'W1Jlf1flfto-:i1m-a-:i'WOf1 

(F3.l) 'Uo-:iq~uft~ ~l'W'J'W 24 1-:ir1 'jtJslM'JJlfiti 'i:l'm'Wtt'W~l 111~mH1'W-:i'W0n (Fl.1) 'Uo-:iq~r-lii 

~l'W'J'W 17 1-:ir1Uft:;;m11il'cl'1'Wlf1'U'll'l~l'V'li'W'Utlslt)~Uii'-:i ~l'W1'W 16 'Jslff "11'Wfffll'U~'V'lUtl'tit1~"l~n 

3 ii-mil1vi1n'Wfi'El mnil~flll!'j'J'il m~ul]i1'W~ i'W 'll'El-:iq~uft~u-a:;;q~N'W u-a:;'cl'mil0111~i 'W 'Uti-:iq~ 

" 
N'W ~l'U'J'U 5 'J-:jff fl17lJ'JJlfl'l1'Wfl'UOslbY\911'Yl:;;rn11tl' l~'U 'UOslU~ft:;;mnui-:iq~llfts!Ufl:;;q~N'U i 'U!'Ulll 

j/ j/ ' 

ff-:i1'Wfofl71i'j rn'l17~'illflfll'jftflfllflf-:iil 1¢1Uffflsl i 1hun\'1n 9 



.. 

19 

V) ---+- Dry season 
V) 24 <lJ -wet season .a 
u 

'r:2 ts 
V) 9 <lJ ·u 10 13 
<lJ 0.. 5 

C/) 5 5 
0 

Fl.I F2 F3 HI FS FS.I 
Stations 

r111iJ 11-w 1u il -w 'IJ u-HY\911'Vl~rn11 ti' 1~ -wm ~ t1i-w10'UU'IJ u-:i t'IJ \91 ff-:i 1-w f n'l:l 71i 11 iJ 'lf1~n ~1 

1vi1n'U 208.345±208.5291o11/\91111-:itiJm r111iJ11-w1uil-wm~t1'1J0-:i.i\911'Vl~t1rntl'1~-w'lw1h-:iq'fJu~-:i 

n~1mnn11q~H'W 111t1l'Wt)'fJU~-:in~1t'Yllfl'U 281.13 ± 266.91 \9111oi0\911'J1-:JtiJ\91'JUrl~t)~N'WL'l'llf)'U 

' ' GI I dd I d t .Q. d.c:::::.. o 

135.56 ± 108.21 \911\91'0m'J7-:Jtil\91'J fftll'W'Vl'W1Jfl11il'l1'W1U'W'WiJlf1'Vl'fl11'0~'U'Jl1Wfftll'W11'WYl111111 
' ., 

11frhw-rnun (Fl.1) 'IJ'0-:Jtj~U~-:in~1t'Yl101J 793,35 \,l''J\,l'eJm'J7-:JtiJ\91'J t'W'0-:J~lf)'U111W'W'W'Ut'W1t1-:i 
., 

11111 'tliJ'U'W~'W 'yl'j 1tliJlf1HYl'Uf1~ rn-:ir,-:imrfo m11iltJ1nr1r10-:iunM'W0f) (F3.1) 'IJ'eJ-:JCj~U~-:JUrl~ 

ffCll'Wl1'W~111111Ulii1vi~'W'e)f) (Fl.1) 'IJ'0~t)~vl'Wn~11m~t~tl~fl'Wt'Vllfl'U 346.66 Url~ 346,68 \Pl11-i0 

\911'J 1-:JtiJ\91'J\917mh~'U i11'WffCll'W~'W'Ufl11lJ11'W 1uil-wtl'0t1~t111~m11ihh1 ,~1-w (F5) 'U'tl~tj~r-J-wn 

I I QI Q.I I I QI d' j/ Q I ,d, t V 
mt mn'U 53 .33 \911\910m11~tiJ\91'J r111iJ 11 mu -w -w 'U0~ff\911'Vl~m11 m11-w 'lle~u\91 r,~ ff m-w 'V1 ~q~ur,-:i 

., ., ' 
Url~ t)~H'W 1 'Wt'U\91ff ~1'Wfo'l:J71i 'j 'jlJ'lf1~~1f)f11'jfff)'l:J1fl'S ~'W 11i'u ffyt~ H'l-wm'l'in 10 

1,000 

a 793.35 
800 

er 
~ 
"O 600 

E 
t 400 346.66 

c:: 
0 200 

0 

F 1.1 

346.68 

F2 F3 F3,I FS 

D Dry season 

■ Wetseason 

Stations 
FS.I 

iJ 1";-:u11'Vl 'IJ0 ~'tl\911'Vl ~ m11 ti' l~'W m ~ti i 'W 'j 0 'UU'IJ'tl-:Jl 'IJ\91 ff~ 1'W 'Sf)'l:J 11i 'j 'j il'ln~n~ 11 'l'llfl'U 

40.623 ± 68.085 nf wm11-:itiJ\91'.i iJ1'1;1fll'l'HQ ~tl'IJ'0-:J'tl\911'Vl~rn11 ti' 1~-w 1-w'lh-:iq~u~-:iii~1 

mnn11q~N'W LY1t1'l-wq~u-a'-:iii~11vi1n'U 62.59 ± 89.30 nfiJ/\91l'Jl-:JtiJ\91'Jtrn~q'fJH'Wt'l'llO'U 18.66 ± 

32.64 n5tl/\ill'HHll\il'j nmil~Yimrrni1m"Wmn~t1Y10~1J;nru ffmi'hh11~'W €Jf1 (FS.1) 'IJ0-:iq~ 
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' " 
r-J-wnflll'17f1'U 84.80 nflllvll'Jl•m.lvl'.i lUti-:nnnu!ntU'U'Vi'U11tlVNlfl'\J'\.J7~hrnJ '.itl·H'Mlllfitl fftll'U ., u 

~ o lo £i ,> d. I I Q.I' Q.I d. 

'11'\.J~l '117~lllJ'Jl'Vi~'\.Jtlf) (Fl.I) 'Utl~t]~llM:1.Jflll'Yllf)'U 79.33 f)'J:I.J/vll'Jl~l:I.Jvl'J 11'1~fff.17'\.Jff1'\.Jlf1'U 

'l57~t'ViitJ (F3) 'Uo~q~11~~iifl1tvi1nu 56.87 ni':1.J11ov11'J1~t:1.Jv1rn11.J~1~u ri1tJfff.1l'U~'Vi'U:1.J1c1 

;lfll'Vii!ov~rr~~mnu~~vl'Jl'il m~u~il~~'l'\.J (F2) 'Utl~t]~NtJiiflll'17tl'U 0.6 ni':1.J11tl\,ll'Jl~ 

,cl QI tJ' <J/ ~ I d. t <J) Q.I 

t:i.J v1 'J :i.J 1'1 '151 fll'Vi ff vi l'Yl~ rn 11 tJ 1 ~ tJ 'U o ~ 11v1" ~ ff f.17'\.J 'Y1 ~ q~ 11c1 ~ 11c1 ~ q ~ N'\.J t '\.J t 'U v1 ff ntJ 'J f1'!cJ 7 'Ii 'J rn 
,, ,, ' 

A & a.,dlJj~ IJJ~9 d 

'l51vl'illf1f)l'Jftf)'lcJlfl'J~'\.J !'l'lllft'~~ 11 t'\.J.fll'YfYI 11 

250 

,__ 
200 E; 

0-
<ll 

232 
D Dry seas~_J· 

■ Wet season 
~----~--

ell 150 ._, 
<ll 

I <ll 
ell 100 I 79.33 a 

.!2 

': ; [1_ 56.87 

ill [k 2.47 4.87 2.2 0.6 4.87 1.87 

84.8 

Stations 

Fl.I F2 F3 F3.l F5 F5.I 

~·1ru 'fl 11:1.J11 c11n11 c11v'Uo~ i¥v11'Yl~ rn11 u' 1~'\.Jm ~vi tJ 'J ouil'Uo~1 'Uv1fl ~ 1'\.J i' mi 11i '.i '.i 1.J'l51~ii 

flll'Ylltl'U 1.914 ± 0.574 'fl1~'15'U'fl11ll11"1f111'11VlQ ~V'Utl~'ffv11'Yl~l'111u'7~'\.J t '\.J'lf1~t]~ll~~ijfl1 

mnn11q~NtJ 1~v'ltJq~11~~iifl1l'vhnu 2.004 ± 0.74 1rn~q~NtJ1Yi1nu 1.825 ± o.39 flm-w~'Viu 

~'l5'U 'fl 171.J 11 '11f111 "1fllllf)~rr~ tl gu~ nw flf.17'U D 1f1'fl'1tl~llf)M'\.J tlf) (F3 .1) 'Utl~tj~ll~ ~ii~ ll'Yllfl'U 

3 .009 ~ ~iiflllll f1~f!~ t '\.J 'U ! 11tll 'l51V~~'Yl~ l'1vl~ 1'\.J 00 n#i'1v 'J tl~ Mmfio fltll'U fl1'\.J 1 f1'\J'l51~l'Vi i '\.J 

(F3) 'UO~q~m~~nflll'Y110'U 2.55 flf.17'U11'\.J~1 m~mH1~~'\.Jtlf) (Fl.1) 'Utl~t]~NtJiiflll'11D'U 2.527 

' ' o Q.I gJ .d d. d.:::.\. o lo~ 9,/dt I QI QI d 

\9\llJ"1~1J U'1~'UflffV1"!rl'Ylflt17'U11'\.Jrl1111rlllll'Jl'Vi~'\.JOf1 (Fl.1) 'UO~tj~ll'1~:I.J'flll'Y11f1'U 1.334 ~'15'\.J 

Q.J fl 9,J .Q I d. i 9,J ~' G\ cv 
fl 11lJ11 "7011 '11V'UO~ flvll'Yl~ l'111 '\.J 1~'\.J '\JO~llvlfl~flfll'W 'Yl~t] ~ ll'1 ~11'1~ t] ~y-1'\.J t '\.Jl'Uvlfl n'\.J '.i mi 1 

" " ' 
'li'.irn 'l57~'il1nm'.iftnm'fli' ~'W l~llfl~~ Hi '\.J.fll'Vi'n 12 

4.0 

~ 
3.0 -0 

2.527 .5 
0 2.0 ·;;; 1.594 
,_ 
V 
;> 

6 1.0 
1.682 

1.37 

0.0 

Fl.1 F2 F3 

3.009 

1.35 

F3.1 F5 

--+- Dry season 

-- Wet season 

Stations 

F5.l 

fll'YI~ 12 ~ W1'lfW m7l.l11 ft 1n11 ftlV'Ufl~ i¥~1'Yl~rn11 u' 1~u 'l mt\olfl~flmii'l u1'U1o1 ff nu f f1'lcJ71i 'J'.i lJ '157~ 
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1 fl 1..:J fff l ..:J ff ..:J fll,J 'lJ tl ..:J ff \911'Yl~ leltt ii l~'W 'Utl..:Jl'U\91 ff -:i-1'W f f)'l,J 11i 11 lJ'l$l~~ijfl111J~ l..:J fl'W ~ 

1~~u 75 % mm1m1'l.l..:i00n1~11'.l'W 3 ntjll (i..:iuff~..:iH'lwnfi~ 13) f111w1\9ln~1..:i'U0..:iff..:ifl1Jff\911 

'Yl ~ l '1 '11 ii 1~'W1~'1111..:J f1 tj lJ \.i l ..:J "') l fl~ 'il 1 f1 tl ..:J fl iJ 1 ~ f1 tl 'lJ ll '1 ~ ~ l 'W 1 'W 'l$'U ~ 'lJ tl ..:J ff \911'1 'W f1 tj lJ Q ..:J ~ ..:J ~ 
Q.I d ~ d.d.d QI QJ r/ 9) Q 9) ,t!Q QJ d_ I d 1 ~ d 

l1"~fl1ff\91W1W'Utl'U"') fftll'W'Ylllff..:Jf11Jff\91Tl1'Wl~'Wfl"1tlf1Mf1'W'Yllllf1f111 95 % lJ 2 f1"llJfltl fftll'W 

~~\,}j')'i) ttl~lll-1'.il~..:J'l'U (F2) 'Utl..:J(]~N'U 1rng;fft)l'Wff1'Wlf1'll'l$l~l'Yi'l'W (F3) 'Utl..:Jfl~N'Wlrn~m:nu 

.I ii "'' llj• ii ulf1fl'1tl..:JUf1M'Utlf1 (F3.1) 'Utl..:Jfl~ll'1..:JU'1~fftll'Utll1 !'U'Utlf1 (F5.1) 'Utl..:Jt]~UM 

1.5E•01 

100 75 

EMP Preservation Zone 

Distance (Objective Function) 
2E•OO 

Information Remaining(%) 
50 • 

3Et00 

25 

3.9E•OO 

~.!-;''• ====================================-:--r.;:::;:;-~:'i-.:....-------~ 
fl rt 1--1 .. -..... -....... -....... -.. .,.-.. ---,----....--7-_____ __,I Group 3 
~lt .................. i..................... Group 2 
~H: :::':5'... ............................ Group·••l-} _____ ___, 

~ ~ I I :I/ 

uil-w1'luvl'Wllftf1'1,JlL~'Wri1u'lttul ff\911'Y!g;rnttii1~'Wll'l•'l'l.Jii~1u1m1..:itt1J~ 13 1vhfo 72 1..:ir1 u 

9,1 I : a' \I] .d r/ Q.I r/ 
L~llf1 v!t1..:J'Wl'Yl~l'n'Yi'l.J 11..:Jft, !'W~ll1tl'Yi'l.J 1 1..:Jfl', '11'Wtl'W\911ll'l.J'W 'Yi'l.J 11..:Jft, tt'Utl'Uffltl'Yil'U'Yi'l.J 1 

.. llj !II ,!I .. .:, .. ii .. <!I 

1..:ir1, 1m~ou'Ylg;rn'Yi'l..l 35 1..:ir1, tt'Wtl'Ut1TV'l'l..l 1 1..:ir1, tt'Utl'U'l$tl'U 'Yi'l..l 1 1..:ir1, ttomrn~ttllf1'Yi'l..l 9 

.. Q <1'!11:} .., "'"' .. llj ~ "'"' .. 
1..:Jft, '11tlt1iJ1mu~'Yi'l.J 1 1..:Jfl', fJ..:J n-:i ~ U'1~fllff\91W1W'Wtl'U"')'Yi'l.J 15 1..:Jft, ltlfl !fl !'Ul~)'l.J'\!i'l.J 3 1..:Jfl', 

rniir10{~1~1'\!iu 11..:ir11rng;ff\911iimg;~nffu mi'..:i1~un u01Jvl00niff'YiU 11..:ift1~t1iiff~ri1uff\911 .. 
9,J Q. d. QI Jdj II} V .i:!:I .d Q ?I QI I ll] CJ) I p 

'Yl~!{ll1'Wl~'W'Yl'Yi'l.J~<l'Wfl0 l'ffl~O'W'l'ltlrl'Yi'l.JlJlf)'l'l~~fl~l'U'Wff~ff1'U 48.61 % jtJ..:JMlJl 1m1n tJ..:J 

t QI ad Ji ~ lf\ o.r/ II} d 

f)<j ,J llrl~f1Hl'\91Wlitl'Wtl'WC) 20.83 % '11tltlllrlt'l11Jf) 12.50 %, ltlfl !fl 1u1~rn 4.17 %, !'\..J~ll1tl 2.78 .. 
% urit~m~0iiff~ri1'WL'Vllfl'Wfltl 1.39 % ff\911'Ylg;rnttii1~u~vm1irn01~un 1i1?i'm.rng;rn 

1 ,I O Q.I Q,I cl 
1~m~'Yil~1.:Jfl' Nereididae, Orbiniidae, Syllidae, Maldanidae 1rng;Capitellidae \9llll"1~'1J ff\911 

VQ d , d. .:!:I ll]9J,i:!:i a' a a.1 .c:t 9 
'Ylg; rn 11 u 1 ~ 'U 'Yl 'Yi rn~ 'U ll.l f1'Vl 'cl~ fl 0 1 ff I~ tl'\..J 'Yl g; rn 1..:i ft Orbiniidae 1 o .:i '1-:J lJ 7 fl ti m ff \91 Wl!'tl'U 1 '\..J 

O'U~'IJ Tanaidacea Ji1~ti'W'Ylg;1'11~m~'Yil~'lu1.:irt' Nereididae 1mg; Syllidae 1rng;110t1N1~'lu1.:ift 

Veneridae \9111.J~l~'IJ 
:I/ JI I I 

Q QI,/ 9)QG'j d 01a'o ':'f.eSI A IQ.I 

fl111J1Jlf)'l$'U ~'U tl.:J ff\911'Ylg;rntt'U l~'W 1 'Ul'U\9ll'\!ilg; '1tl..:Jff\911'W l'l$ltlH.:JlJfl1m '1tll'Yll f)'l.J 11.81 ± 

6.02 1-:irt' 1~t1'Yium11J1J1f1'1$'U~ 'luq~u-a'.:iii~11J1nn--.i1 'l 'W q~Nw~.:iq~11-a'.:iii~1m ~m'YllO'U 12.83 ± 
' ' ,, " .. I ti ddd .q d .a A .. 1 1 0 .. , 

6.25 'J..:Jfl't!rl~()~H'W 10.78 ± 5.78 1<lfl' fftll'U'l'11Jfl11:I.J1Jlf)'l$'W~1Jlf)'Yl~~fltl fftll'Uulf1ll:I.J'Wlu1~ ,, 
u'1'l'{u0n (Gl.1) 'Utl..:Jt)~ll~.:J~l'\..,11'\..J 23 ')~fl 'jtJ.:J'Mlllfi'ti trmil-u1rn1~u11h~1rn1'l'W (Gl) 'UV~(]~ 
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,, ,, 
ul,~ ~7tntJ 22 1~ff fftnihhnmJll1itJVl'lJ1tJtHl(G4.1) iwuo~q~ul,~u~tnmi1u1nmJu1nvritJ 

j,/ 0 ,I 1 Q.I I .c::l.J. 'J) .d. 4 .cl, 9/ Q.I Q.I 

(GS) 'UO~()~UM 'il7tJ1tJ 20 1~ft'1V!7ntJ ff1tJfftlltJ'Yl'V'l1JtJOtl'Yl"!~flO fftlltJ'\1tJ1ft'7mn~7~'il~'\11~ 

011'!f~'41itJ (A2) 'UO~()~NtJ~i~TI1Jff\911'Yltm11,!1~tJmt1 'jO~~~mii 2 nmi1ivi1titJtionmi1 

tt,!1ft'1~1nm~i~111~ 011'lf~'41itJ (A2) 'llo~q~u~~u~tnmi1111~mu~~ ft'l'j7'lf7 (C2.1) 'Uo~q~ 

NtJ ~1tJ 1tJ 1 1~r1 fl 111.Jmn'lfu~ 'llo~ ff\91111,! 1~tJ'Uo~u~ ~t nmil J~q ~11l, ~u~tq~ NtJ i W'll\91 
,, ,, ' ,, ,, ' 

!'V'l1t!~tl~ff\911U1'lf1tlrl~ 'il1fifl1'jfffi1flfli' ~il l~Ufl~~, 1i 'Wfll'Yifl 14 

25 l 
~ 20 
11.l 

..a 
u 15 -

o2 
"' -~ 10 
a:l 
c7J5 

-- Dry season 

20 20 -- Wet seaso~ 

16 

lO 10 

Stations 

Al Al.I Al Al.I A3 A3.I Cl Cl.I GI Gl.l G3 G3.l G4 G4.l GS GS.I G6 G6.l 

fl 111.J '\1 tJ 1U 'U tJ 'U O ~ ff \911'Ylt ! ~ 11,! 1~'\.J ! ~~ti i tJ 'j 01JiJ 'U O ~ ! 'IJ\91 ! 'V'l lt ! i ti~ ff \911t17'lf1 ti~~ ii f11 

1vi1ti'11 402.96 ± 393.18 IP11/\917'j7~tlJ\9l'j fl17lJ'\1mtttltJm~t1'Uo~5\911'Yltm11,!1~tJimh~q~ul,~ii 

f11mnn11ql:)NtJ 1~t1itJ()l:}ttl,~iif11tvi1ti'11 442.57 ± 425.05 1P11~0\917'j7~llJ\9lrn~t()~NtJ1vi1n11 

363.35 ± 366.46 1P11~01,n'j1~1lJ\9l'j nmil~'W1Jfl17lJ'l1tJ7uJtJmn~"!~O~~mniltt1t1nttltJon 

tl11'lf~'I.J1 (A2.1) 'UO~()l:)NtJiif111vi1n11 1,393.35 \Pl1~0\911'j1~llJ\9l'j 'jtJ~MlJlfiO fltll'UM1tlntil 
' ,, 

I .e:l ,,Al IQ.I Q..11 .et, Ad 

tJOn 011'lf~'I.J'j (A2.1) 'UO~()l:J!m~lJf17l'Yl1fi1J 1,313.32 \911\910\911'j1~llJ\9l'j ltJO~'il1fi1J'j!1U!tJ ,, ,, 
'W1Jfli'm,rncilt1tJimrm111 Tanaidacea lJlfftl~ffO~()I:} nmi1u1nu~U1!1VftJOn (G5.1) 'UO~q~ul,~ij ,, 
f111vi1ti'11 973.34 \9i1~0\917'j7~!lJ\9l'j u~tiHni1u1nllT1.htun{tJon (Gl.1) 'UO~()~NtJi'.if111vi1n11 

Q.I I rt A ~ lfl!i/4!1 a1 I ,=d 
860.02 \911\910\917'j7~mm 'Yl~ff0~1J'H1ill'W'V'11J rn·1~0tJ'Vltm1~fl' Orbiniidae l.Jlfl 'i.'l'1tJ'i.'l'Cl1'U'Vl'W'l.J 

r1111.J11tJ111tltJ,!ot1~~~fiO nmi111,!1mmmn~i~111~ 011'!f~'41itJ (A2) 'UO~()l:JN'W~ifrvm 

ff\911'Yltrn11,!1~tJrnt1 nmi111,!1ft'1mnm~:0~111~ 011'!f~'41itJ (A2) 'Uo~q~11l,~u~trrmi1m~m 

u~~ fl'1'j7'lf7 (C2.1) 'UO~tJ~NtJiif111vi1ntJfiO 6.67 IP11~0\9ll'j7~m\9l'j fl17lJ'l1tJ7U'UtJ'IJO~ff\Pl1'Yltm 
SI jJ SI I tJ SI 

m! 1~tJ 'U o~ulPi ~tnmil -n ~ q~u~ ~ u ~~q ~ NtJ i tJl'U\911 TI 7~ 1~t1~ ff \911ll 7'lfl t1rl~ 'il 1nn l'j ftn'j,j 1r1f ~il i~ 

Ufl~~HitJfll'Yi~ 15 
t ii ,, I 

lJ1~'111f17TI'UO~ff\911'Yltrn11,! 1~tJm ~ t1 i tJ 'j 011tl'llo~1'UmTI1~t~t1~5\911u 7'lfW rl~ iif11tvi 1011 

40.623 ± 68.085 n-fo/\917'j7~11.Jm lJ1~;1mTim~t1'UO~ff\911'Yl~m11t!1~tJitJ'1h~q~NtJiif11mnn11 

q~ui\'~ 1~r/li.iq~NtJi1r11t'Vi1n'U 79.04 ± 194.89 f11lJ/\9Jl'jl~tlJ\9l'rnb1::(]~1trl'~t'Vi1n1J 11.06 :t 22.36 



ctn!m-ttH'l'~?l lJ'H11YlfJ1fitl\lll'll 

fl.llrr,.uy,i O.l"V~ i.'lft'l'IJ120131 23 

nf w1>11·nmJ1>1':i i,-mu~rn.JlJ'Hl~hmY-m1n~-q'flo~11!nt1HH11u 011~-rn':ir111uuon (G3.1) '\JO~ 
' ,, 

t)~ N'U ij f1 ll'Y11f11J 778.93 tl f Wl>l 1 ':i 7 ~ llJ\>l 'j l 'W 0~ 'il 7 n11! nru 'U 'Y-l 111.J~ ~ '\'l ~ rn '\111J'U l '\'l fl''l 'U 1~ f1 
,k ,, ,, 

Caudinidae 9/~n'U'U7\ol'l'l1ajm,ri1ihm!nmn ':iO~n~m~o ftt17'UiJ1m!1iJ'J~Uft{uon (Gl.1) '\JO~ 

t)~N'U nr11t'Vllfl1J 366.93 nf lJ/1>17':i l~llJ\>l'j ~ ~'Y-l1J'l10VN1~'\J'W7\ol '111aj ri1u fttll'U~'Y-l1JlJ1n~hfll'Y-l 

u ov~-q\olfioi,-m-u 11 u 1mmnm~ {~111\ol 011'lfn1J1'1 u (A2) '\JO~t)~N'W~ i~'Y-l1Jff1>11'l'lrrn11u ,~u 

rnv un~ftm-u11u1mmmn~i~111'fl 011'lfn1J1'1t.J (A2) 'llo~q~11~~11n~ftmum'flmt1'fl~ fl'1'J7'lf7 

(C2.1) 'UO~t)~ Nu i1r111'Vl1nu ~o o.o7 nf lJ~Ol>ll':i 1~1lJ1>1':i lJ1n911fl7'Y-lff1>1111u1~u '\JO~ll~n~ i,-mu 

J~q~11~ ~un~ q~ N'W 'l ut 'U1>11'Y-l 1rtiv~tr1i11J1'lfw~~'il1t1m':i~mmif ~rl'i#(u ft\ol ~ i 1'1 um-vi~ 16 

- 1500 l 
I: 1250 I 

ci- . 
~ 1000 1 
] 750 ~ 

i 500 I 
"' 

1,393.H 
1,31))2 

1,311002 

ID Dry season I 
I ■ Wet season i 

c:l 250 1"·"' '""..,~, 2b.oll r,__ 6,67 (JU) 

0 -=--,,......._~-

Al Al.1 A2 A2.l A3 A3.1 C2 C2.1 01 01.1 03 03.1 04 04.1 05 05.1 06 06.1 
Stations 

t ,, JI I 

m'Vin 1 s r111lJ'l1 'W 111 ilu 'U o~fflil1'1'l~rn11 u,~u '1 'Wll~n~ftmu'l w 'U1>1t'Y-l1rt~v~tr1>11i! 7'lf7Vrl~ 

1000 

- 800 e 
C" 

_:§, 600 

"' "' 400 "" s 
0 

i:i:i 200 

0 

A 

778.93 

366.93 

D Dry season 

■ Wet season 

ll4799.47 14.87 29.ll 1867 110.6 
U.40.4 9.4 OJ 00.07 6.84_932.471l.49J· Oz::i1 l.i:019.ll 6.13 l 2.47 J.7311216.2 1.7312.87 • 6.4 2.671.6 IUJ6.47 ·, ,..,, ---~, L-1-_, ~;;.c..,._.. __ c--" ______ ..;=...--,..---:=----=--~=-r~--, 

I Al.I Al A2.I Al Al.I Cl Cl.I GI GI.I Gl Gl.l G4 G4.I Gl Gl.l G6 G6.I 

Stations 

J Q Q.I al 'j)Q I d ;f o., 6': 
1 

fll'Vi'YI 16 :IJ1'1'lf1fl7'Y-l'\JO~ftl>l1'\'l~t'1'11'U 1\ol'U °l 'WU\>ln~fttll'U °l 'Wt'\J\>lt'Y-ll~tM-:Jffl>l 1'U l'lflV'tJ-:J 

t JI j/ I 

i 'lf'W fl11lJ'l1 '17fl'l1 '17V'\JO~ ff\>11'\'lttn '11 ,! l~'U t ll ~v '1 u 'J01Ji'.l'U 0~ t '\Jlilt'Y-ll~l~V~ ff\>11'\.J 7'lf7Vrl~ 

i1r11ti'llf11J 1.711 ± 0.710 flli'lf'Wfl11lJ'l1'11tl'l1'1Wm~v'\JO~ff\>l1'\'ltt'1'11Ul~'W'l'U'lh~q~u~~nr11 

mnn11q~Nu t'flVt)~tt~~~fllt'Vl1n11 1.765 ± 0.110 trn~q~N'Wt'\f11n11 1.658 ± o.734 i,-mu~'Y-lll 
' ' ,, 

i'lf'Ufl11lJ'l1'17fl'l1'11VlJlflvi-q\ol o~vi fftll'UiJlflll~'\.Jl i'W'l'l1J1'WOfl (G4.l) 'UO-:Jt)~ll~-:Ji'.jflll'Vlltl1J 

" 
2.614 1o~Mm~o mni1iJ1m11.h.J1iu'l'l1J1'lu (G4) 'llo~q~u~-:inf11t'Vllt11J 2.580 ttn~ffmi11hn 

11l.iJ111Vf'1'U (GS) 'lJO,:Jt)~tt~-:iijfllt'Vllfl1J 2.568 \>lllJ~1~1J lli1~u'ov~-q\ol~fft11'U'!1l!lfl'1'17tl'17-:J 

-u~111\ol ri11'lf1:11J5'lu (A2) 'UO-H)~vh.J~i:uvi11rl'1wl'V1~1c111tl'1~imw i'l5Ufl17lJl1mn11mv'llo-:itr1>11 
S/t"IYY 

uY~lf? f 2 4 9 3 7 6 
&.lf 
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'j) A I d t 'j) ~ Q.I f/: 1 ~ t 
'Ylt rn11t.J w1t.J'Ut1-:JU\9l{lt fff:l l'W 'Yl-:Jt)~trn-:i 1rnt q~ H'W i 'Wt'IJ\9ll'V'l 7t rn tM ff\911'\.J l'll'WH-:J 'il 1nm1ft'fl1'J 1m-:i 
" ' ""1/J :II 1/J :119 "' 

'W !11Uff11-:l n !'Wfl7'W't117 

3 l 
I 

),)18 
>< 2.5 i OJ 

-0 I 

-= 2 

.€ 1.5 
~ 

I OJ 
> 
0 0.5 

0 

Al Al.I A2 A2.I A3 A3.I C2 C2.I GIGI. I G3 G3.l G4 G4.I G5G5 .I G6 G6.1 

.et I Q.I .d GI t/ j) ~ t .dG'j d' Q.I ti : ~ 
fll'W'fl 17 m11'll''W m11J11 "1n11 "1t1'1Jt1-:1 ff\911'Ylt rn11m11'WU\9l{lt ffm'W i 'Wl'IJ\911'V'l7t1M-:1 ff\911'Wl'll'7t1N-:i 

1 !I) Q.I CV ti !)I A ~ Q,I "'t ~ .d.ct I Q.I d 
fl 'J -:I ff'J 7-:1 ff -:I fl lJ 'IJ tl-:1 ff \911'Yl t rn '11 'W 711 'W 'IJ tl-:11 'IJ \9ll'V'l 7t rn ti-:! ff \911'\.J l'll'ltl H-:l'Yll.Jfl17 l.J\911-:1 fl'W 'Yl 

1tti1J 75 % mm1m1u-:ioon1~t~'W 4 ntjl.l (i-:iuff11-:1Ht'Wfll'fi~ 18) m11JH\9lfl~7-:J'Uti-:itl'-:ifll.ltl'\911 

'J)~ I I I 4 cvtl 'j)Ad.~1 4 I \J']9J~ 
'Yltrn '11 'W 111'\.J 'J t1111-:i fl'Ql.l\917-:JG-) m11 'il7flff\911'Ylt rn11t.J 111'\.J 'Ylt lJ 'W 'll''W 11111'\.J 1 o-:i" -:Jl.l 1 'ill fl I m11 ti'W 'Yl~ rn 

1'!5'\.J Q-:ii-:1~1rntfl'fom1;t1'\.J ri'WG-) ttlfl lfl 1 w~Hl.l !!{It, i¥1$it1'W'Yltrn~'\1'11J i 'Wl'U\91-0nmrn'l'l'J° mt 'illtl 

" ' ' 
\1-:l'll''U1l!!{ltU!mruimi'1~t1-:ltl'W ffmiivintl'-:ifll.ltl'\911'11'Ul~'Wfl~ltlfl~-:ltl'Wvimnn11 95 % n 5 mh.1 

• 
" " 

~tl ffmiiu1nm.itl1~'W'Yl't.J~i'W (G4) 'Utl-:lt)~H'W fffllUDlfllliiu1nvr'Wt1fl (G5.1) 'Utl-:lt)~H'\.JU(I~ 

" 
ffmUDlfll!:WUlD'Jtllff{i'W (Gl) 'Utl-:lt)~N'W, ffmuri11~-:im~l1J'Wt'W (G3) 'Utl-:lt)~!l~-:1 mnwri11 

" " 
~-:lfl'Jtt1J'W'Wtlfl (G3.1) 'Utl-:lt)~H'W, fff:l7UD7fll!:WU7!1vr'Wofl (G5.1) 'Utl-:lt)~!l~-:1 fffllUDlfll!:W'Ul 

D'J~llff1'Wtifl (Gl.1) 'Utl-:lt)~H'Wtrn~q~H'W fffllU'Ylltvivrnrou'Jtl.J-:1 07-:lft"7t'W (A3) 'Utl-:lt)~H'W 

" 
1rn~m,11-uu1nuilt11u1~uff{it.J (Gl) 'Uo-:iq~u~-:i, ffmii~1t1n~il'Wt1fl ri11'!l'"'41 (A2.l) 'Uti-:iq~ 

:Ii .I O v <!! <=1 'l "" ~ "" , 
II Mtrnt q~ H'W, U{I~ fl "'.)l.l i'!11 'Yl ltlfl tl fffll'W '117111!-llU11-:l ! 'W f'l''J'J l'll'l ( C2.1) 'IJ tl-:1 q~u '1-:IU {It 'cl'tll'W tll 1 

~-:lfl'Jt!1J'W'Wtlfl (G3.1) 'Utl-:lt)~N'W 

EMP Aquaculture Zone 

Distance (Objective Function) 
11E.02 3-E.•00 eE,oo 9E~oo 1,2( ~01 

Information Remaining(%) 
100 1~ 50 25 0 

. 
I 'JI 'JI I 

fll'W~ 18 fl1'VH11'U l11'.i Un51Jfl7'J ,)~fl~1J'1fo11Vl~lcrl-l'U 7~1'1.J ~11J'c1'tll'W~1~"] '\Jfl~l'll\PHYl 1~ l~ fJ·HYYll'W l'lfltlH-:1 
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' ., 
Q.I 4. ' 0 

2.3 l'll~'U'U't'l'U lfll'H'VUlfllj'Jltl'\.fl 
t JI t,/ I I I 

l'U\Pl 'W 'W 'Yl'W lfll'j l'WO fll'j 'Jltll-J 1 i 'W'W'W'nfff11:J 1 mt \'11tJi10 ~i 'W 'lJ !nru viijfll'j'Vl0'1t'ntl1'Y11 '1 
' ., 

'Yltrn L'W1J!t1tu 'lfWN-:J'YltlcW1t1'W OOflfiO '111~ 1J1'111 ff'W UllflOti10'11tcltlij0'1'W'Yltl1'\'1'1'1-Urn 8 mnu 

CV ,/ 'J) ,=:\ d .d O t \t} QI ,I \11 j,J I ... I : ,I \t) .d 

ff~1'Yltlcl'l1'Wl~'W'Y1Vl'lJlJ\'11'W1'W'Y1'1'11:IJ~ 11 tvl'1:iJ 65 1'1fl' t~Ufl TI0'1'Wl'Yltt'1Vl'lJ l 1'1fl', t'W~111tl 

o' o' ., o'IIJ!lidl o' 
Vl1J 21.:Jfl', '11'WO'WffWVll'WVl1J 11.:Jfl', '11'WO'W'l11'11'WllJVl1J 11.:Jfl', tm~O'W'YltlclVl'lJ 29 1'1fl', '11'WO'W 

~ ,I ,, ,I .,:S ,/ 'J) i Q,I .c:t dt 
t11Vl1J 11.:Jfl', '11'WO'W'lfO'W Vl'lJ 11.:Jfl', 11omrnt'11lJf1Vl1J 121.:Jfl', fJ.:J m ~ 11c1tmff~WlHJ'WO'W"7 Vl1J 

o' 1/J 1 ... o' o' QJ o'd QJ QJ 1/J !II ' ~ QJ o' . I 
111.:Jft', 10ft tfl 'Wl~rnVl1J 4 1.:Jfl',llcltff~1lJf11t~flff'W'l1cl.:J t~llfl 110lJTI00flCJfffVl1J l 1.:Jfl'llclt1J"1 .. 

' ., ' 
~ 1 1.:irY1~vih'f ~ri1'W n~1'Yltrn11 u' 1~'WviVl1J~.:Jufio i ~1~0'W'Ylt1'1Vl1Jlllflvi~~~~1~'Wn~ri1'W 

., ' 
1/J!i/ I ~ j/ QJ .1 QJ d di 1/J 1 

44.62 % 10.:ic1.:im 1~11n 11omrnt'11lJfl 18.46 %, Q.:J m \l 1rntmffmtCJftJ'WO'W"7 16.92 % rnfl tfl 'W 

1~{11 6.15 %, l'W~lt1mrntn~1ijmt~flcY'W'l1"1.:Jlh111vhn'W 3.08 %, 1rnt~mih1i'jiY~ri1'Wl'l'llO'W 

a .,., !11,,.d IIJ!ll•IIJ!lldl o' , . 
flO 1.54 % ff~1'Ylttcl'11'Wl~'W'Y1Vl1JlfflJO t~llfl t'ffl~O'W'Yltlcl"l.:Jfl' Nere1didae, Sylhdae, llclt 

.. I •q rl cv ti 91 A d , .J ~ .t:Q 
Glyceridae tlclt'l10tlP·llf.J t'W"l.:Jfl' Veneridae ff~1'Yltlcl'l1'Wl~'W'Y1Vl1Jl~'Wlllfl'Yl~~fl0 '110tlfltVl'1CJf.:J 

?I .I 'i o' a ., "" .k ?I .I "" L o' • l1J'W'l10tJHlf.J 'W1'1fl' Mytilidae 10'1Mlllfl0 '110tJ'Yl'lJ'YllJCJf'111J'W'l10tJHll~fJ"J 'W"J.:Jfl' Troch1dae, 

1/J !II t o' 1/J !II a o' 
~ Ofl tlJ 'Y1 t I '1 L 'W fl'W ~1J Actiniaria, vl o .:i 'W l'Ylt rn i 'W 1-:Jfl' Tetillidae II '1t t ti'!~ O'W 'Y1 t rn i 'W 1-:Jfl' 

Maldanidae \9111Jil1\Plu 
' ., ' 

fl 11:iJ mn'lf'W ~ 'U0'1 cY\Pl 1'Ylt ra11 '!!1~'W i 'W t'U\Pl'W'W 'Y1 'W 1 m11-wom111vtl ,ij~,m ~ m 'l'llfl'JJ 

13.31 ± 6.01 1-:ift 1~VVl'lJfl17lJlJlfl'lf'W ~ i 'W q~H'W ij~1mnn11q~11-a'.:i~.:iq~H'W ij~,m ~m 'l'llfl'lJ 

,I 'J) ,I d d.i::::t ~ d ,=!I d1 

14.63 ± 6.411.:Jfl'llcltt)~llcl.:J 12.00 ± 5.68 1-:Jfl' fftll'W'YllJfl"JllllJlfl'lf'W~lllfl'Yl~~flO fftll'W Hllrn 

fJiY\Pl1ffo1'Yl'WOfl rl11-w'V1v1 (Dl.1) 'U0'1t)~H'W~7'W1'W 23 1-:ift rn.:ic1.:imfio fft11Un'W1m1i'Ylv 

VllW'lfVL'W 011-W'YlfJl (D2) 'UO.:Jt)~ll~.:J ~l'W"l'U 22 1-:Jft llcl~fftllUti'Ulfl11l'YlfJVllW'lfVL'U 011-W'YlfJl 

(D2) 'UO.:Jt)~H'W~l'W"l'W 21 1-:irY ri1'Wfft11U~Vl1J't!ov~~~fio ffmu111~1J1.:i11ff'W~O'WL~'Won 
., 

(B2.1) 'U o" q~ N'W ~ 1'W Tu 5 1'1ft ft17lJlllfl'lf'W~'U o.:i ff \Pl 111 't! J~'W 'U0'111~c1~ ff mu i.:i q~uc\' .:i1rn ~q ~ 
I )/ 'JI t,I I 

N'W i 'W t'U~ u'U 'Yl'Wlfl111-wom11wtl 1\'11nm1 ffmnrtf .:iu i~11 ff~ .:i i 1i 'W m-wn 19 

25 

~ 20 
OJ 
i:: 

.c: ,,:! 15 
i:i::: 
-~ 10 
u 
OJ 
P-. 

C/l 5 

Bl.I 82 82.l 83 Dl.l D2 

---------·-, 

Dry season 

Wet season I 

19 

Stations 

D3.l D4 

' ' ., 
m-wn 19 fl"JllJlJlf)'lf'W ~'U O.:JL1~1'Vl~ li'li1 u' l~'U i 'Ull~t'l~ffm{ji 'Wl'U~'W 'U '1'1'Wlfl11 l'WO fl11 'llfJU 1 
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mTlJ'l-1 'W 1u U'W'Ut1.:ii~1'1'1trn11tl' l~'Wm ~ti i 'W '.i t1'UU'llt1.:it 'IJ~,r 'W 'l'l'W 1m'.i t~t1m111t1tl1ii fll 

l'l-11tl'U 1,529.16 ± 3,073.76 i1/~l'.il.:jllJ~'.i fl11lJ'l1'W1U\.J'Wl'Q ~tl'IJfJ.:j'ff~1'1'1tl'fl'l1tl'7~'W i 'W'lh.:i(]IPJH'W 

iJfl1mnn11q\PJul(.:i 1~t1(]1PJH'W1Jfl1tvi1t11J 2,665.01 ± 4,125.40 i1~t1m'.i1.:i111~'.iu'flt(]1PJUii'.:itvi1ti''U 

393.31 ± 233.10 i 1~fJ~l'.i7.:itlJm fffll'W~'Y'l'Ufl11lJ'l1 'W 111 \.J 'W lJlf)~~~fJ~~fffll'Wti 'W lfll'i t 'l'1 ti 

'Y'llW'lfV'l'W VlTW'l'ltll (D2) 'IJfl.:j(j~N'Uiiflll'Yllfl'U 11,586.67 \911~fl~l'.i1.:jllJ~'j 'jfl.:j'fl.:jlJl~fl 

' " 
fffll'Wf)'fll.:j'Yl1~ 1ilfll.Jt'Vit1'W'l'W (D4) 'IJfl.:j(jt)H'Wiiflll'Yllfl'U 6,293.34 i1~fl~l'jl.:jllJ~'.i l'Ufl.:j\)lf)'n.:j 

A A ,1 ,I ;f !II .. '1 
fffl .:i'U 'i nru 'Y'l'U'l-10t1nt 'Y'l .:i 1 '1 'i t\J'U'U 1J nri 'l lJ'Y'l 'U 'l'lfl.:i'l'l trn ff fll'W m~ 1fl'W 'Wm rn.:i II ff'W t 'W (B3) 'U fl.:i 

" ' 
qt) N'W iJfl lt 'Yl 1n'U 1,680 \Pl 1~flm 'i 1.:i tlJ ~ 'i 'U ! nru u 'Y'l 'Utt fl t1-n'U vi111 r!'U ~l'U 1'1-J mn ri1'W ffmu 'n'Y'l'U 

fl 111.J 11 'W lit \.J 'U ,! fltl~ ~~iifl ff fll'W 'l1 l~'U1.:i1t ff'W ~ fl 'Willi' 'W flf) (B2.1) 'IJ fl .:i (]t)ll ".:iiJfl ll'Yl lfl'U 66.68 

" 
\Pl 1~flm'.i NllJ~'i fl17lJ'Yi 'U 111,J 'W'Ufl.:i i~1'1'1trn 'Yi,! l~'U 'IJ fl .:iu~ 'flt ff G 1u-n.:i tJt)ll ti .:i 11 'flt q ~ H'W '1 'Wt 'IJ~ 

' ,,, " 'JI ' 

,r'W'l'l'Wlf11'j l'Wflf11'i11tlU1'11f)f11'j ~f)'l:llfli'.:iii 1~uff~.:j H'lwnwn 20 

14000 • D Dry season ,..._ 
■ Wet season ~ 12000 11586.67 

CT 10000 -!!2 
-0 8000 i:: 6293.34 v 6000 
c 
'iii 4000 
i:: 

513.35 ., 2000 206.67 313.35 0 386.68 126.67 213. 37 
0 

Stations 
Bl.I B2 B2.1 B3 DI.I D2 D3.1 D4 

' ' " 
m'Yin 20 fl17lJ'Yl'U 1u u'W 'll0.:ii~1'1'1tr,mtl' 1~'1-J '1 wt~ 'fltffmu'lw'll~,r'W'l'l'W 1m'i t'Wflf11'.i 11t1il 1 

' ' " 
lJ1'fl;hm'Y'l'llfl.:i i~1'Vl~m11 tl' l~'Wm ~t1'l 'W'i fl'UU'Ufl.:i1'1J~,r'U'l'l'W 7f11'i t 'Wflf11'.i 11t1il 1iJfl 1 

1V11nu 54.97 ± 147.22 n11.J/~1'i1.:im~'i 1.J1'fltihm'Y'lm~tJ'Ufl.:ii~1'Yl~mr1i!1~'U'l'U'1h.:iq~N'UiJfl1 

mnn11q~ut1.:i 1~t1q~N'Uiifl1t'Yllfl1J 108.08 ± 171.74 nf w~1'i1.:i11.J~rn'fltq~11t1.:it'Yllt11J 63.21 ± 

125 .69 f11lJ/\911'i 1.:jllJ\91'.i fft11U~'Y'l1JlJ1'1;1fll'Y'llJlfl~~~tl~'U711ru ffmu ti 'W lfll'i '1 'l'ltl'W lW'lfVi u 

~1Tw'l'lt11 (D2) 'IJfl.:itJt)HUiifl11vi1n'U 487.20 ni'lJ/\917'.i7.:itlJ\91'i '.it1.:iMlJlf1fl fffll'Wn'flw111~'1011 

d G) ~di ICV CV _J ,.J-: A~ 

l'l'lt!'U tU (D4) 'IJfl.:j(]~lt'fl.:jlJflll'l'11f)1J 368.60 nrn/m'il.:jllJ\91'j9f.:i'Y'l'UYifl.:j'l-Jl'l'ltrn1'1'.it\J'UUlJlf) U'flt 

fft11Ul11~1fl'U'Wfl1 'lJl.:jllff'U'l'U (B3) 'IJfl.:j(]t)N'WiJftll'Yllfl'U 228.20 f11lJ/\917'i1.:itlJ\91'j~.:j'lJ711Wi1'W'U 

CV ~ ?1 0 1 d d d 'j/ d .cl d 

l1 fl tl'l'l'U'l'llJI lJU '1 l'W 1'1-J lJlf) ff1'W fff;)l'W 'l'l'Y'l'UlJ 1'f\'lf1fll'Y'l 'W Otl'l'l ff~flflff f;)l'l-J 'Yi l~'Ul .:ill ffU \91 O'W nm .:i • 
'1 'W (B2) 'U o.:i q~u ti .:i ii fl 11 vi 1nu 1.07 fl1 lJ~fl\917'i 1.:i m \91 '.i lJ 1'1 '111fll'Y'lff \911'Yi ,! l~'U '1Jfl.:i1t~ 'flt ff mu 

JI 1 jl 'JI 'JI I 

-n' .:i q~11ii' .:i11'flt(]~H'U '1 'Ut'IJ\9l'W 'U'l'l'U 1m'i t-wflm'i11t1il 7'1 lflfll'i ~mnrii' .:iii 1~uff~.:i '11'1 'Um'Yiri 21 



600 

228.2 

Bl.I B2 B2.1 B3 DI.I 

487.2 

0 Dry season 

■ Wet season 

368.6 

27 

'"~' Jl -, 1 -, 

Stations 
D2 D3.1 D4 

i'lf'U fl'1Tl.J11 mn11 "1V'll'tl~ff\9'11'1'ltrn11 i! 1~-u Liu ~v 'l-u 'l' 0uil'llt1WU\9'1'W -u 'l'l'W 1m'l' L~ t1m'l' 11v 
II ' 

'UllJfilL'Vllfl'U 1.670 ± 0. 735 fiWl'l5'Ufl'111Jl1mf)l1mtJm~tJ'Ufl~ff\911'\'ltnll1i!l~'U 'l-ui1~q~u~~n~1 

mnn11q~N'U 1flvq~u~~iJfllL'V1lfl'U 1.861 ± 0.48 Lrntq~N'WL'Vllfl'U 1.479 ± 0.92 fftll'U~'V-l'Ui'l$'U 

f1111J11mn11mm.nn~"!flfl~~ fft11'Uh~urn~E1>1~fft11'1'l'W'tlf1 OlTW'l'ltJl (Dl.1) 'U'tl~()~N'WlJfil 

L'V11nu 2.684 'j'tJ~Mm~0 fftll'U1i'Ulm'l'1'1'lv'V-l1ru'l$v'l-u 01Tw'l'lv1 (D2) 'Ufl~q~u~~nfl11'1'11nu 

2.665 Lrn~ffm'Wnm~11lfl'ilt1m'Viv-u-u0n (D3.1) '\Jfl~()~N'U1J~lt'V11nu 2.574 m1Jti1iu ri1-wffm'U 

~iJ~1i'l$'U f1111J11mn11mvi! titJ~"!fl~fftn'U 1i'U 1m'l' l 'l'ltJ'V-lltU'l$Vl 'U ci1Tw'l'ltJ1 (D2) 'U'tl~()~N'UiJ 
II II 

filt'V11nu 0.323 1rn~ffm'Un"1~11lfl'iltim'Viv-ui-u (D4) 'Utl~()~N'W1Jfilt'V11nu 0.598 ;r~,n 
I I 'JI I 

tl4'tl~'lJl'illf)f1l'j'ni1~ff'tl~ffm'U'V-l'Ui\9'11'1'l~rnm!1~'U'nt1'.l-u'J$'Ufltfl'Ut'WtJ~ 111rt1 2 'J$'Ufl i'J$'Ufl'1l'lJ 
II ' 

11" 1 n11 "1V'U0~i1>11'1'l~ rn11 ,! 1~-u 'll 0~u~ "~ ff m'U i1 ~ q~ u~ ~ u" tq ~ N'W 1-u t'll \9'1'W'U 'l'l 'U 1m'l' 1-w0m 'l' 
" " ,, ' 

11V'Ul'illf)f)l'jftf)fllflf ~'U lflUfffl~ H'lwnrrn 22 

3.0 

K 2.5 

" "0 2.0 .E 
c 1.5 -~ 

" 1.0 > 
Q 

0.5 

0.0 

-· l.684 2.665 2.574 
-- Dry season 

--wet season 

0.598 

0.723 

-1-----~--~----,-----,-----.----,---------, Stations 

Bl.I B2 B2.1 B3 DI.I D2 D3.1 D4 

' ' II 
fll'ViTI 22 fili'l$'Wfl'1l'lJl1" 1n11mv'll0~i\9'1111u1~-u u~"tffm'U'l 'WL'll\ol'W -u 'l'l'U 1m'l' 1-w0m'l' 11vil 1 

I )/ I I 

1 m ~ ff f 1 ~ i1' ~ fl 'jj'\J 'ti~ i1'1>11'1'lt rn l1 ,.r l~'U 'U 'ti~ t 'U \91 'W 'U 'l'l'U lf) l 'j t vi Ofll'j ')1£)\J 1 vi fj fl 11 lJ ~ 1 ~ fl'U vi 

'l'tiu 75 % ffllll'HHt\J~oonlflt~'U 3 nri'lJ (i~ttfffl~Hi-wm'Vi~ 23) fl'1llHt\9'1n~1~'Ut1-:ii~fl1Ji\9'11 
q 

'Vl~ H'l '11 if 1 ~ 'W 'j ~ '1111 •rn ~ lJ ~ H c-i t n~ 'il 1 f) "1\911'\'l t rn l1 u l~'W ~ t tl-u '1$'U fl tfl 'U trn ~ 'V-1 rn.H mru lJl f) 
II I ' 

~ Q/ o'G) 1 ""'2 nol o d .d, d CV QI o' j} .Q g} ~ QI d 

1 fl vm 'V-11~ ff \911 1 'Un" 'lJ 11 omrn t 11 ll mrn t 1'1 o~ 'Ul'Yl~ rn ff m 'W 'Yl'lJff ~m.nrn1'11 m~-u fl m tJfl '1-rn-u 'V1 . 
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mnn11 95 % ij 3 nzj:1Jfio i1m-unu1m1111v'vnw'l1v'l'\.J 011'w'11v1 (D2) 'llO~tJ'fJH'\.JU"~i,-m-unm~ 

'117~~ornvivtJ'l'\.J (D4) 'llO~tJ'fJH'\.J, nm-um~uff'\.J\910'Ul'l1'UO'\.Jon (Bl.1) 'UO~tJ'fJH'Ulrn~m.:iunu 

\ol0'\.Jf1m~i'U (B2) 'UO~t]~H'U 1rn~nzjmr~'Vl7Vfio nm-w1HmlJ~ff\olSff'tl1'Vl'U0f) 071'W'VlV7 (D1.1) 

'llO~tJ'fJU~~1rn~t1'fJH'U 

7E-02 1.SE•OO 

100 75 

EMP Swimming Zone 

Distance (Objective Function) 
2.9E+OO 

Information Remaining(%) 
50 

Group 3 

Group 2 

4.3E•OO 

25 

Group 1----------~ 

' ' " 
fll'VITI 23 mvu~u 1~1 t1nrnm1 io~nzjmY\Pl1'\1tl' 7~'U \917'.IJ nm-u1P17~"1 'll0~1'U\ol'W'U 11u1m11'Wom11wi! 1 

2 .4 l 'U vi~ vi tfl 'tt fl "l ",n.J 

" ' . 
1 'U 1o1 tJ 1o1 m '11 m 1 :1J 'll o ~'W'U viflnm m::: ~ wi 10 ~ 'l u 'U ~ 11w 1 'U 1o1 ,1 mJ fJ\ol "1'7'11 m 1 :1J vi ih Ii t)J'll o ~ 

'l17V~~'Vl:::IM1:::1'U oonrio UfllJQff1'11f))1'.IJll'\1 "lJQ u~ '0~'\11~'11"'1JS 1rn:::Ufl'.IJQ\olffl'\1 m rnm'U\oll 

' " 
VI~ '0~'111m:::vo~ i1u1'\.J 8 i1mi1 51o1111:::nmtl'1~uviV1uiji1u1ui~'l1'.IJ~ 11 1'Wt1:1J 61 'l~ft • 
IIJ3'<11J"' o' o' ., o'IIJ31"' 
l~llf) 1'Uml1VVl'U 1 1~rt, '11'\.JO'UfflVVll'UVl'U 1 1~rt, 'H'UO'U\ol'Jf)"lJVl'U 1 1~rt, lff!~O'U'Vl:::rnVl'U 

o' .;_, o' j/ o' & o' j/ :; ., 
30 1~rt, 'H'Utl'Ufl1Vl'U l 1~rt, 'H'U0'U'l1tl'U Vl'U 11.:irt, 'H0VU":::'HlJf)Vl'U 7 1~rt, f)~ f)~ ~ m,:::mi1m 

d ~ ,I lfl 1 ~ r/ ,I .:::., ,I 9) ,I GI t/e:.s. GI 

1cim'UO'U"1 Vl'U 12 1~rt, rnr11r1 w~rnVl'U 4 1~rt, rn:1Jr101mmV11J 1 1~rt, 1rn:::n1o11:1Jm:::~nnu 

' " 
'11'1~,~Ufl UO'.IJv!OtJf1iffVl'U 1 1~ft1rn:::tJmtj 1 1~r1l~Vijff~"11'Uff\ol1'Vl:::rn11tl'1~'UviVl'U~~'Wfttl 

lil j) ~ d ~ d Q,I I Ill 9) I 3/ i qi Q,I .cl di 
1m~ou11:::rnV11Jmn11ix~r1~11lun~n1u 49.18 % nM"~m i~un Q~ n~ \! um:mff\PlWlW'Utl'U"l 

& 1/J 1 A ,I Q.I t/d. Q.I Q.I d_ ~ 
19.67 % mw1rn:::'11:1Jf1 11.48 %, rnr11r1 u1~1:1J 6.56 %, n1o11:1Jm~'f,)nnu11"~ 3.28 %, 1rn~11mi'l0 

ij5~"11'\.Jl'\117fl'Uft0 1.64 % ff\911'Vl~rn'l1tl'7~'U~Vl'U!ff'.1Jtl1~un '110VH7zj'lu1.:ift Veneridae 1rn~ 

1"11~0'U'Vl:::rn1~ft Syllidae, Orbiniidae, Capitellidae, Ophelliidae 1rn~'l10VH7~'lu1.:ift Tellinidae 

ff\ol1'Vl~rn'11tl' 7~'U~Vl'U!~'U'.IJ7f1~"!~AO tJ~~'Vl:::rn'H'U 1~~~ 1~'1 'U1~ft Cucumariidae, Pseudocnus 

echinatus 1tl~Mmrio l~1~0'U'Vl:::1m~ft Orbiniidae, Syllidae mi::: Arenicolidae \917'.IJftl~'U 

r111:1J:1J1f1'1511~'llo~5\91111:::rn11tl'1~u'lu1'U1o10\olffl'Hmrnijfi1m~m'\111nu 11.69 + 4.32 1~ft . -
1~vV11Jm1:1J:1J1f1'15U~ 'l uq~r-Juijfi1mnn11q'f,)u~~~~q~r-Juii~11Q~V1vhnu 11.88 ± 5.22 1~ft1rn::: 

q'f,)mi~ 11.so ± 3.55 'Nft i1mi1~i'.if111'.1Jmn'l511~mn~~~rio Ll'fll'W'Ul'U'H'UO~tl'W'Ul'U (El) 'llO~ 

t)'fJH'Ui1u1u 21 1~ft rn~i'l~mrio nm-unm~o11 011Q~1-1'lu (C3) 'llO~tJ'fJtl~~ i1u1u 17 1~ft 

"'. I 31 ';/ "'. I ' "' "' mi:innw u 1nr1n o.:imirn1mu WJn (E4.1) 'Ue>.:iq~uci .:i uci~ i'l'fll'U 1J"7V'V1111 o 'Uf111~~"1'1'Hfl'5' '5'11 
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o ti , QI , .c:1.:I " d a a Q.I QI 

lJ11J\ol1Vj~'Weln (E2.1) '11'W1'W 16 1~ftl'Vlln'W ff1'Wfff."11'W'Vl'\Al1J'Welf.J'Vl"l~flel fff."ll'W'\111'\Jl U'\11;'llJ'Qm 

'Won ( C3.1) 'llel~t)l:JN'W ~l'W 1-w 5 1~r1 fl17lJlJln'1f'W~'IJ ei~'ff\ol1'\1'W 1~-w 'llei~u~1;1~1:lmii J~q<pJ Lift~ 
V V I 

trn~t)l:)N'W i 'Ul'U\PIQ\olffll1 m rn ,i1nm1ftn'l::llfl'l ~i1,~uff~ ~ Hi-wmwn 24 

,J) 
,J) 

25 

~ 20 
-B 'p:: 15 

~ 10 ·u 
g_ 5 

r./l 

0 

C3 

I 

2l 

9 

C3.l cs CS.I El E2.l 

--- Dry season 

-- Wet season 

6 

E4 

16 
14 

Stations 

E4.l 

~ .t::::t, QI t/ j,I .ci. i I <Oil) 
fll'W'YI 24 fl11lJlJ1n'1f'W~'IJel~ff\ol1'Vl~l1;'l'\1'Wl~'W 'Wlt\ol'i;'l~fff."ll'W t'Wt'U\olQ\ol'ftl'\1m1lJ 

fl 11 lJ '\1 'W 1 U 'U 'W 'IJ el~ 'ff \ol 1 'Vl ~ I 1;'1 '\1 'W 1 ~'WI 'Q ~ fJ i 'W 1 el 'Utl 'IJ el~ l 'IJ \Pl Q \Pl ff 1'11n11 lJ lJ fl 11 '\'11 fl 'U 

301.68 ± 264.85 \911/m11~11Jm fl17lJ'l1'U7ll'U 'Um ~V'lleJ~"1\ol1'Vltrn'l1'W 1~'U i w1h~q<pJu~~iiri1 

mnn11q<pJrl'W 1~vq~u~~iir11t'\'1lt11J 352.51 ± 359.32 \911~eJ\ol117~llJ\ol1lrn~ql:)H'Ul'\'17tl'U 250.85 ± 

123.65 \911~ei\ol111~11J\ol1 nmi1~'Yl'Ufl17lJ'l1'U 1u il-w mn~"l~o~~nmihJ1nf11;1ei~'D'1-wmm-w 'l-w 

(E4) 'IJO~()~lt~~lJfllt'Ylltl1J 1,186.68 \911~ el\oll'Jl~llJ\ol'J ~~ i 'U'U!l'Jtl!'d' '\Al'UtHi~'Vltl1;'1'\1 'U 1~~~ t:u' 
~1'U1'UlJln 'jeJ~MlJlfiel mni'.111~ 1tlt'Ueln 'Ul~'i;'l~~~ (C5.l) 'Uel~()l:j!tii'~iif11l'\'11tl'U 440.02 \911~el 

\oll'Jl~llJ\ol'J U1;'ltfft1li1n1;11~011 011Q~lJi'U (C3) 'IJel~t)<pJUii'~iif11l'\'11tl'U 400.03 \9l1~0\91111~tlJm 
I 0 

o QI I .d,,=t, 1 " .c:I ~ .d QI Q.I 

\olllJ1;'ll~'U ff1'U fff."ll'U 'Vl'\Al'Ufl11lJ'\1 'U1Lt'W 'U'U eltl'Vl"l~flel fff."ll'U '\111 'Ul It '\1 'i;'llJQ 'U~'U on ( C3.1) 'Uel~ t)l:j 
V 

~'W iif11l'\'11tl'U 46.67 \Pl 1~ el\oll'J 1~ llJ\ol'j fl 11lJ'\1 'U lU 'U 'W '1Jel~'ff\ol1'Vlt rn'l1'W l~'W 9tJ el~U~'i;'l~ nmil i1~()~ 
V V t 

II~ ~lrn~q l:)~'W i 'Wl9tl\PIQ\olff1'11 m rn,i1nm1 ftn'l::llfl'l ~i11~ttff~~ Hi 'Ufll'Wn 25 

-~, 
11200 

1186.68 D Dry season I 

er 1000 
■ Wet season 

~ 
800 -0 

3 600 
,q 

400 "' .: 
8 200 

-, 
Stations 

C3 C3.1 cs CS.I El E2.I E4 E4.l 

J I QJ ,I j,I .c::i, i I ""i 
fll'WTI 25 fl17ll'l1'U 111 'U 'U 9tJ ei~ff\ol1'Vl~rn'l1'U l~'U 'Utt\oli'l~ffm'U 'Ul9tl\ol Q\PITI'l'\1 m rn 
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'lJ1"911fl1'W'\JO,HY\911'Vltrntt'W1~'Um~tll'U<HJ'UU'\J0~!'\J\91~\9li'l'll1mrniifi1rvi1n1J 94,05 ± 

206.50 fl-Sl.J/\911'i1~t'lJ\91':i 'lJ1"911fl1'Wt'Q~t1'\J0~-&\911'Vltrntt'W1~'Ul'W'lf1~q~uii'~iifi1mflfl11q~N'U 

i~t1q~uii'~iifi11'V11n1J 102.98 ± 226.19 fl-s'lJ/\91111~11J\9lrn"ttJ~N'Ut'Vl1nu 8s.11 ± 200.09 flfw 

m11~11J\91':i i,-mu ~'W1J'lJ1"911fl1'Wmfl~f!~o~u~nru mnihJ1flrrn0~u1ummu 1 u (E4) 'Uo~q~ 

b!"'~iifi wvhti1J 658.80 fl-Sl.J/\911':il~t'lJ\91':i~~'Wu'Ll~~'Vltrnttu 1~~~ 1~~1u 1umfl ':i o~"~m~o i,-mil 

.I ~ .I "'I I .., .., .J .I I 
lJ lflfl" 0~ 'lJ1 'U \911 fn'U 'W Ofl (E4. l) '\JO~ (J ~ H'U 'lJ fll! 'V11fl1J 579 .20 fl ':i'JJ/\911 ':i 1 ~ !'lJ \91':i 91 ~'W 'LI tt 0 ti Hl rJ 

'll'W1~1my u"tirn1ilh~ iib1u m~"t~~ (CS) 'U0~q~uii'~iifl1t'Vl1t11J 68.47 fl-Sl.J/\911':il~t'lJ\91':i 

ihu m:11-w ~'W1J'lJ1"911fl1'W'W 0t1~f!~¥10mnu 'Llmt1V111! o Ufl'lJ'fJ\9li'l'ltt m rnm1J\911'Vj~'U Ofl (E2.1) 
j/dl I Q.J Q.J I .ct, Q.J cl i/4 I At jJ 

'\J o~q ~u" ~'lJfll! 'Vllfl'U 1.00 flrn\910\911':i 1 ~m \91 ':i 'lJ 1" 'li1fl1'Wi1\911tt 'U 1~ 'U '\JO~U\91" ~ i1mu 'Vl ~ q~u" ~ 
V V ' 

!!"~tJ ~vlu 1 ut'U\9l'fJ\9li'l'ltt m 1 'lJ 'il 1flm1fffll:11flf ~-w "l~!! i,-~~ 111 um'Vin 26 

,....., 700 
a 600 
& 
C/l 500 
3 400 

C/l 
C/l 

300 "' e 
0 200 

i:i5 100 20.539_73 68.47 43.07 5.20 7.87 2.87 8.87 1.00 24.20 5.47 1.33 
0 

C3 C3.J cs CS.I El E2.I 

' 

658.80 

6.58 

,----------- ---~-. 
I D Dry season I 
I ■ Wet season , 

579.20 

Stations 
E4 E4.l 

.:::I .c:::i Q.J (/ jJ Q. 1 I "'1 
.fll'Vi'tl 26 'lJ1"'li1fl1'W'\JO~ff\911'Vltrntt'W1~'W 'WU\9l"tffm'U W'\J\91~\9lmttmrn 

~ 'li'W fl 11lJtt "1 fll1" 1 t1'\J -eN n'\911'\ll t rntt ,! 1~u1'Q~t11 u ':i 01JU'\J o~ 1 'll \91 ~ 91 mtt fl ':i ':i 'lJ ii fi 11 'Vl 1 n1J 

1.916 ± o.543 t1Wi'lf-wm11Jttmflttmm'Q~t1'\J0~-&\911'Vl~tm1i!1~u1w1h~q~vluiifi1mflfl11(J~uii'~ 

i~t1q~vluiit111V11n1J 1.935 ± 0.45 trntq~uii'~t'Vl1f11J 1.897 ± 0.62 ffm'W~'W1Ji'li'Wfl11lJ 

ttmmrn 1tllJ1fl~tl~O~~ ffm'W 'U1flfl"O~U1W0l1fl1'U 'U Ofl (E4.1) '\JO~t)~!!ii'~iifl1!'Vl1tl1J 2.617 

10~Mm~0 i,-muu1u1-1uo~!!~1Jl'W (E2) 'llo~q~vluiit111V11nu 2.573 1rntffm-w'Ll"1t1V111!0 

U fl'lJ rJ91 mtt fl':i ':i 'lJ'lJl'U\911"1 ~ 'U 0 fl (E2. l )'U 0~ t) ~ N'U ii T11 ! 'VJ 1f11J 2.491 \911lJ fl 1~ 1J ihu m:11u ~ ijfi 1 

i'llil m1lJtt "lfltt mt1i! 0t1~ "l~~mnil 'Ulflfl"o~u 1u 911mu 1 u (E4) 'll o~q ~ Hii'~iifi11 'Vl1t11J 0.465 
SI SI t I j1 

'n~'W!U0~'lJ1'il1fl'W'Un'\911'Vlt1"tt'W1~'U'Yidj'U'lfU~!~'U!'vlt1~ 1 1-1!0 2 'lfU~!'Vll'U'U i'lf'Ufl11lJ 

Q.J o' 'j) Q I d. t 'J) 1 
ttm fltt mt1'll o ~ i'l'911'Vl~ rntt u1~u '\J o~u\91 "t i'l'tl 1u 'Vl~t)~ 1rn ~trnt q~ vlu u t'\J\el~\el i,-11-1 m 1 lJ 'il 1n 

V V t 

fll'jfff)'l:llflf~u i~uMMiilwn'Vi'n 27 
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-- Dry season 
-- Wet season 

3.0 7 
2.57J 

2.5 2.323 2.314 2.617 
;.< 
OJ 2.245 
-0 2,0 

-= ,q 1.5 1,773 
~ 1,550 1.4:17 
OJ 1.0 > 
0 0,5 

0.465 
0,0 

C3 C3.l C5 C5.l El E2.l E4 E4.l 

1 m ..:i ff! l·HY ..:im.J'\JtJ,HY\Pl 1'1'1:t trl'\1 ,! l~'W 'IJ tl.:Jl 'IJ \Pl Ql>lil'1'11 m 'j'l.J~ nr111'l.J~l.:Jf1'U ~ 'j :::i 'lJ 75 % 

m 'lJ1 rn 11 'U ·:Jtl tltl, ¢11-tl 'U 3 ntj 'l.J (i .:ill ff~ ..:i, 11 'U .fll'Yi~ 28) fl'll'l.Jll\Pl tl\911.:J'IJ ti..:i ii' ,:Jfl'l.J i1\Pl 1Yl:t rn '11 ,! 1 

~'U '.i::: '1111,:J tl tj mh ;J<"j in~ '1 ltl i11>l 1'1'1:t !'1'11 ,! 1~'\.-1 ~11'.lu'lfi!~!~'\.-!ln'l:t'W'UlJ!mru 'l.Jltl 1 ~tl!'Q 'Wl:t !tlfl, fl 

1 '\..!!~j'l.Jll(l:tt11>l11 '\..! tl~'l.J'l1tltl!n'l:tl11Jtl m11iJ~iji1' ,:Jfl'l.Ji1\Pl1'11U1~'\..! rni11Vf1~.:Jf1'U~'l.Jltltl11 95 % ii • 
2 ntj'l.Jfltl ffmunm..:iri11 011Q~'l.J1u (C3) '\JtJ;Jtj~!l~.:i1rn:::q~H'\..! lt(l:tfftillJ'\11!'\Jl !!'\1(\'l.J'Q'lJ,:j'j..jt)f) 

V "". I V ii 
(C3.1) '\JtJ;Jtj~ll(l.:Jl!-a:til'tll'\..!ultlfl(ltl.:J'Ul'\..!\Plltl'l'\..!'\..!0tl (E4.1) 'IJ0;Jtj~ll(l;J 

1E-01 

100 75 

EMP Industrial Zone 

Distance (Objective Function) 
2. 7£+00 

Information Remaining(%) 
!,Cl 

r;,3,/\ 

iJ:t §§····· 
1 

1 Group 3 I 
g~:~'§0!····················· 
~ , Gro~2 

4.1E•OO 

25 

f;2t,Ar I 
~~r • • • .. • • • • • • • • • • • • • • • • • • • • • • • • 6 ,J--.. 
at'' ========================i-------_!, roup-: .. ___ J1-:----' 

SAE-+00 

d_ QI IQlo'j}Q di 

.fll'Yi't'l 28 mvu~'U 1 ~ rnnrn tll'J 'il~tli:)'l.Jil'l>l1tt m~u l>ll'l.J ffmu l>ll.:J"l 'IJ0..:i1 'IJl>lQl>lil'lttm rn 

a 'l Y.t ~ da 
2.5 &'\Jg}&iJ0..:im,:::m11'1$u".i::: 1t1'1$'1-!0'1-!9 

l'IJ\Pl lij 0.:Jl!(l:t f)l'j 1 ilJ'J::: 1v·in1tu<"] 'IJ0.:!vT'\..! ~fffl'l:llm::: 'il 1V\P110tj1 '\..! 'U!L 1W 'Jl'l.1'lf'\..!l:U0.:J 

'lJ5!1W9:f1V~.:!'Vl:::1'1\9l:::1'U00fl l~llf) \91'1111'\..!llfl~B 'elllfl0'1J7.:l(l:!:~.:I i.:itt'l~'lf(l'41 lt(l:!:'Jl'l.J'lf'\..11.Jltl 
~ . ~ 

mJtl1'J:::v0..:i i.:itt1~'J:::v0.:i 'j'l'l.J~1u1u 4 mniJ i11>l1'Vlttr1tttl'1~'Wvi'W1Jii~1uTwi..:itt'l.J~ 6 t'W'1'l.J 

o'IIJ,21 I .,, Ill V"' .,, .:, .,, 
38 1.:Jft' l'l'Hlfl '11'W0'Wil'W'W1'\..!'W'U 11.:Jft', !il'l~0'W'Vl:ttrl'W'lJ 211.:!ft', '11'\..!0'Wtl1'W'lJ 11.:Jft', 110mrn::: 

~ " " t QI ,c:.I ~ " "I e:i.tl "1 <=I 
'11'l.Jfl'W'lJ 5 1.:!ft', fJ.:! fl.:!~ llfltfl'J"1'1>l1!9W'W0W"l 'W'lJ 7 1.:!fl', Ufl:::l0fl tfl t'WL1lrn'W'lJ 3 1.:!fl' 1\V'l.J 

i~ ih'W 't'Y\911'Vl::: rn tt u 1~'W ~'W 'lJ~ .:iif fiu t rl't~m.J Y1:::rn'Wll'l.Jlfl~"111fi111 rlu tl'11riTw 55.26 % 
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111 'JI I )! t •' o, .. ,!I & o' 
·rn.:iMm 1~11n •J-:1 n.:i \I 1rn:::fl'HY\9'111cirntrnlJa, 18.42 % 1-nimrn:::1-nrn 13.16 %, rnfllfl 1m~rn 

' ' d aa Q.1,dQ.1 I IQl,i:!l a,,r/ jl.c. 

7.89 %, m1:::'V1LlH'IOfl'0l1lJ'0lJ"1'ltJ'WllJl1":::l1lJ'0lJf11lJff~ff1lJL'Y11fllJflO 2.63 % ff\9'11i'1:::ml1lJ1~lJ 

d 111 'JI • .I ''I o' 111 'JI ,!I "' 
'Vll'liJtfflJO !~Llfl l1'0tJHlt) 1lJ1.:lft Veneridae mi::: 1ffl~'0lJ'Vl:::nn.:ift Nereididae, Orbiniidae, 

Glyceridae 11'1::: l1 lJ '0lJ ffltll'lllJ \9lllJil7\P1 u ff\9'11i'1:::; m11 u' l~lJ ~l'IUl'fllJ 1Jlfl~f{\P1~'0 ~L ffll'llJ i lJ 1-:irr 

«t 111 'JI «t o' .I ''I o' 111 'JI ,!I 
Diogenidae 'Hl.:!MlJlflO 1ffl~OlJ'Vl:::m1.:ift Maldanidae, l1'0tlH1fJ 1lJ1.:lft Veneridae 1m::: 1ffl~OlJ 

i'l:::rn1.:ifl Orbiniidae, \9lllJil1\P1'U 

fl17lJlJlfl'lfU~'Uo.:i ff\9'11'V1:::rn11u' 1~lJ i lJL'U\9'11ifo.:i1m:::fll'j i ~th::: 1 tJ'lf'W~lJ ai iJ fl 11 ll ~m 'VllflU 

10.00 ± 5.23 1-:irY l~tJ'WUfl17lJlJlfl'lfU\P'lilJq~NlJi1fi1mnw:i1q~11"'.:i~.:iq~NlJi1fi1m~m'Vl1nu 

ti p ti .:::1.d,=s ~ d a .e1 

11.2s ± 6.75 1.:ift1m:::q~m1.:1 8.75 ± 3.77 1-:ift ffflllJ'VllJfl17lJlJlfl'lflJ~lJlfli'lf{~fl'0 ffflllJIPlm~m 

,!I • I • o' ,!I ,!I JI 
lfl'10lJ'0fl (C6.1) 'UO.:ltj~HlJ111lJ1lJ 20 1-:lft 'j0.:J'1.:llJlfltl \9'1'11~lJ1lfl'10lJtlfl (C6.l) 'UO.:lt]~lltl-:J 

~1lJ1t.J 14 1.:ir1 ri1ui1mii~Vluu'otJ~~~;{o i1miitJ1rn1ilt11'j:::tJo.:iiu (ES) 'U'0.:ltJ~11ft.:i1m:::q~rlu 

~l'U 1'U L 'Vl7fl'Uf1'0 s 1-:ift fl17lJlJlfl'lfU~'U'0.:Jff\9'11l1u' 1~1-J'U0.:111~'1::: irmiiJ.:iq~u"' .:i1m:::q~ Nt.J i u 1 '\J \9l 

«t 'I 'JI. I l .-.,\ ~ t .J'111 'JI 111 'J/'I ..l 
mo.:i1rn:::m'j 1'tf1J'j::: tJ'lft.Joua,111nmrnm,nf!Ht.J 1~ui1~.:i n 11-Jfll'W'YI 29 

-- Dry season 

~- 25 i --] » Wots,~o, 

u 
~ 15 

14 ~ 13 i3 10 8 
'G 

7 
5 s 

a- : +----- ~ St
1
ations 

C6 C6.1 ES ES.I 

..; "" ., ., 'JI "" 'I I .. 'I ,!I 'I 'JI. I 1 o'<!I 
fll'W'YI 29 fl11lJlJlfl'lfl-J~'\JO.:lff\9'11i'1:::lrll1lJ1\Pl'U !'Ull\9'1'1:::fffll'U !'UL'U\9'1LlJO.:!Ll'1:::fll'j !'lf1J'j::: tJ'lf'UO'UG-) 

, ., ., 'JI ... .,. 'I '::'I ,!I 'I 'JI. 1 1 .,,;,. 
fl11lJl1lJ1lll-J 'U 'UO.:lff\9'11i'1:::ml1'U 1\P'l'Ul\l '1tJ ! 'U'j OU1J'\J0.:ll'U\9lllJ O .:i 1m::: fll'j ! 'lflJ'j::: tJ'lf'U '0'U G-) 

iJfiwvhnu 296.68 ± 225.96 \l11/\9'11'.il.:!LlJ\Pl'j fl11lJl1'Ulll'iJl-JLQ~tJ'UO.:lff\9'11'V1:::m11u'1~'Ui'U'1h.:iq~ 

H'WiJfi1mnn11q~u"'.:i l~tJ{]~H'WiJfiwvhnu 353.35 ± 241.17 \ll,~om'j7-:JLlJ\9lrn'1:::q~m\'.:il'vhnu 

240.01 ± 228.95 \l11~0\9'17'j 7-:JllJ\9l'j i1mii~l'lum1l.l11mutl'Umn~~~o~~i1mu\9lm~mmiio i 'W 

(C6) '\JO .:it]~ H'U iJ Ii 11'\111 nu 626.66 \Pl 1~ t)\,l7'j l .:J llJ(,l'j ~.:i i 'U u! nw if 'WU~ l ff\l 1lJ ~l'U 1lJ lJlfl 

,d .ct ~ j)d,I IQ.I Q.11 di 
nMMlJlfltl fffll'U\9'1'1l~l-Jllfl'1tl'U'0fl (C6.1) '\JO.:!t]~ll'1.:llJflll'Y11flU 553.35 \9'11\9'10\9ll'j7.:JLlJ\9l'j9f-:J 

'WUlff1~o'Ui'1:::rn~1tJ1'Umn 1rn:::flo ilfll'U\9'1'17\P'l'Ullfliio'Won (C6.1) 'Uo.:iq~N'U1JfilL'Vl1nu 460.03 

' ' " 
\911~ 0\9'11'j 1.:JtlJ\9l'J \9lllJtil~'U ri,'U iltll'W l1l'l1Jfl11lJl1 'U111 'W'U u' OtJl1f{~fl0 iltll'W tJ1rn1:Jtl l'j::: VO.:! i 'U 

9/dl IQJ Q.11 I Q.J,/ j/~ I 

(E5) 'UV.:! t)~ It M lJflltl'l 1fl1J 53 .35 \9l 1\9l0\9ll'j 1.:JtlJ\9'1 'J fl11lJl1'U 111 'U 'U 'U O.:!il\9l1i'1 :::rnl1 'Ul~'U 'U 0-:lll\9'1 

.. t 'JI .Ii ,!I ,'JI.I l .-.,\ ~ t.J'111'J/ ll1'J/ 
'1:::ilm'U i'l-:1 t]~U '1sltm::: t] ~H'U lJL'U\9ltlJ0.:1!1'1::: fll'j 'tflJ'j::: 1:J'lf'U t)'j.,I G-) ,Jlfl fll'JMfl'l:llfl H'U ! \PIii ff~ sl 11 

'hun'W~ 30 
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d , a., d' 3J A 9 1 aq a y rid& 
fll'l"tTI 30 fnllJ'l1'\.JlU'\.J'\.J'lJO·H1'\911'Yl~lt'li1'\.Jl~'\.J !'Wll\91'1~1:Hll'\.J !'Wl'lJ\9lllJO.:Jll't'l~fll'jt'll''.LJn if.J'lf'\.JO'\.J"] 

"' "' ,1 !I "' .d 'I ':'I "' 'I !I. I 'i ",.\ "' lJ 1'1'lf1flll'l'1J O .:J 'li'\911'Yl~ m '11'\.J l~ '\.J m 'fl f.J ! '\.J 'j O'l.J u 'IJ O .:J l 'U\91 llJO .:J U't'I ~f1l'j ! 'lfu 'j ~ !f.J'lf'\.J O'\.J "l lJ 

ftlt'Vllfl'l.J 26.52 ± 37.86 ni'W\9ll'jNlllm ll1'1;1flll'lm~tJ'IJO.:Jff\911'Yl~mtttl'1~'Wt'W'!f1.:iq~u-a.:iiJft1 

mnn11q~N'W i~vq~u-a.:iiJftll'Vllfl'l.J 30.25 ± 48.19 ni'll/m'jl.:Jlll\9lrn't'l~t)~N'Wl'Vllfl'l.J 22.78 ± 
' ' ~ -=:Id d. d I A .id, d, 

31.3 8 m lJ/\91 l'j l .:J llJ\91 'j 'li'tll '\.J 'Yl Y'l 'l.J lJ 1'1 'lf1flll'l lJ l f)'Yl "'!~ O~'l.J 'j 11tlH1'tll'W \91 '17~'\.J llf) 'fl O'\.J on ( C6, l) 

'1Jo.:iq~11X.:iijft11'V11fl'l.J 1 o 1.93 ni' lJ/\9ll'jl.:JllJ\9l'j~.:JY'l'l.J~1mn'W ~l'W 1'\.Jllln 'j0.:J'1.:Jlllflo 'li'tll'W\91'17~ 

m1n~ot'\.J (C6) '1Jo.:iq~N'Wih111'Vllfl'l.J 69.20 nf11/\9ln1.:i1lJ\9l'j ci1'Wi1mu~Y'l'l.Jll1'1;1ml'ltl'ov 
' V 

vi"l~flO i1muil1m1l.itl1'j~f.JO.:Jl'\.J (ES) 'lJO.:Jq~u-a.:iijftll'Vllfl'l.J 0.4 f)'jlJ~Om'll.:JllJ\9l'j lJ1'1;1flll'l 

., ,I jJ "' ' "' .:; 1' '1 "' 'l j/ 'i ,1,.\ 
ff\911'11 'W l~'W '1J O.:J!l\91 '1~ 1:Hll'W 'Yl.:J q ~ Un .:Jllrl~t) ~ N'W 1 'W l'lJ\9lllJ o.:i !!'fl~ f171 1 'lf'.U'J ~ if.l'lf'W O'W "l 'il 7 n 

V V , 
~ "'"'IIJ!I 1/J!I') "' 

f1l'jfl'f)'l:.llfl1.:J'\.J !~Uff~.:J 111'\.Jfll'l"tTI 31 

120 101.93 -E JOO 
& 

80 69.20 
~ ._, 

60 ell 
ell 
(,:j 40 E 

.9 20 a:l 
13.53 

0 

C6 C6.l 

0.4 0.73 

E5 

D Dry season 

■ Wet season 

3.67 7.67 

ES.I 

-1 

Stations 

..l Q o, ,/ j/ "' 'J I "''J 4 'J j/ 'j ,t,.\ 
fll'l"tTI 31 lJ1'1'lf1flll'l'lJO.:Jff\911'Yl~lt'li1'\.Jl~'\.J !'W!l\91'1~fffll'\.J !'\.Jl'lJ\9lllJO.:JU'1~f1l'j !'lf'.LJ'j~ !f.J'lf'\.JO'\.J"] 

i'lf'W f1171l 'Im 1ni1 "ltJ'lJ o.:J"1\'l 1'Ylt rntt u1~'W m ~tJ'l 'W 'l o'l.Jtl'1Jo.:i1'1J\91 lijo,:iu 'flt m'l 'l i 
'.U'l ~ iv'lfif i'W"l i'.ifiwvhn'U 1.698 ± 0.624 ftl~'lf'W m1lli1"7f1l1 't'lltJm ~tJ'lJO.:J ff\'11'Yl~mi1 u 1~'\.J 

'l 'W'lf1.:Jq~u-a.:in~llJlf)f)'Jl(l~N'\.J l~f.Jq~u~ ,:iij~lll'llfl'U 1.709 ± 0.31 llrlt(l~N'\.Jl'Ylltl'U 1.687 ± 

o.9O irmu~V1t111'lf'Wfl17ll'I-H'l1ni1"1Wllln~~~o~~ i1mu1P1't'll~'W1m~o'\.Jofl (C6.1) 'lJo.:iq~N'Wij 
V 

~11'Y11t1'U 2.s2O rn.:i-a.:im~o 'ti'mihhm1lltl11ttJo~uon (E5.1) ,io-iq~Nuihhrvi1n1J 2.298 ri1u 
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-rrm il ~ij~ 1~ 'llihr:11:1.J tt '17 ntt" 1vu 0 v~ ~~ ~ -rrmilvrn 1~ 'W 1 m~o t 'W ( C6) 'll 0-:iq~ N'W n~, 1 l'l 1n11 
,, 

o.562 ~'llil fl17:1Jttmt1tt'1W'll0-:i i\911'\ll~rntt u1~u'U0-:i11v1"1~ mnil i-:i q~11"'-:i 11"1~ q ~N'W 1 u 1 'U\ol 1~0-:i 

"I V.1 'i d'..,\ ~ t ,,f 11J V 11J V .J 
11'1~tl1'.i t'lllJ'.i~ W'll'W0'iJ"']'illtltl1'.i1'1tllllflH'iJ t~ll'rf~,:j n1wnvn1 32 

-- Dry season I 
-- Wet season 

3.0 2.520 
~ 2.5 

'"O 

.E 2
•
0 

El~.4~971.---.:::;"7"?--~~ 
,ql.5 
~ 
~ 1.0 

0 0.5 0.562 
0.0 --+------------

C6 C6.l 

2.298 

1.367 

Stations 

ES ES.I 

.d , Q.I .ct Q.I d' jJ ,Q , AG) a 'J) o'A 
.fll'YfYI 32 fll~'ll'iJfl11:1Jl1'17tll1 '11f.l'U0-:J'rf\911l1 'iJ l~'iJll\91'1~-rftll,'iJ t 'WI 'IJ\911:IJ 0-:Jl!'1~ tll'.i 1'lf 1_h ~ 1t1'll'W 0'1-J "l 

'i V "' "' d' V <> <!I "\ V.I 'i d'..,\ -=<d 

t fl'.i-:J 'rf'.i N'rf -:Jfl:IJ'U0-:J 'rf\91 TVl ~ 1-a 'tt 'iJ l~'W '110-:Jl'U\911:IJU-:Jll-a~ tll'.i t 'lllJ'.i ~ tf.l'll'iJ U'iJ "l 'Vl:IJ fl11:IJ 

v\1-:Jtl'iJ~'.i~~iJ 75 % 'rfl:IJl'HlllU-:JUUtlL~l~'iJ 2 tl~:IJ (~-:Jll'rf~-:Jl1l'iJfll'W~ 33) fl111111\9ltlv\1-:J'IJU-:J 

c..- Q.I d' 'JJ ,Q 1 1 , .-=i. a1 d' 'iJ ~ d ?1 .c:r. 1 ... 1.c:r. 
'rf ~fill 'rf \911'1'1 ~ l '1 l1 'iJ l~'iJ '.i ~ 'tt 11 ~ tl'Jll\911 ~ "l ltl~ 'il 1 tl 'rf\911 'Vl~ rn l1 'iJ ,~ 'iJ 'V1 I lJ 'iJ 'll'W ~ l~'iJ 11'1~'WUlJ)111 tU 

~ qi lll'JJ~ o' .d.dda.i Q.ld' jl.c:r, 'j) &Q.ld 
m n i~vm 'W 7~ 1.1 I 'rf'Q 1u11-a~ i m~ ou 'Vl~ mm~ 1 ~ft -rrmu 'YI 11 -rr-:i fl ll 'rf \911l1 'W 1~ u fl mt1fl -a~ tl'W 'V1 

,, 
mnn11 95 % ij 1 ~~u -rrmil\olm~m1ni1u'Wut1 (C6.1) 'IJ'cMq~vlu 1rn~-rrmiliJ1nmltl1'.i~t1u~ 

'iJ'e)fl (E5.1) 'UO~(J~N'iJ 

1.4E-01 7.4E•01 

100 75 

EMP Municipality Zone 

Distance (Objective Function) 
1.3E+OO 

Information Remaining(%) 
50 

1 9E+OO :2,SE-1-00 

25 

.d Q.I , Q.I d' 31 .c:. d. • a G} 'j) ... I ,- d')t 
fll'W'YI 33 fll'Wl~'W 1 ~mm 11 fll'.i 'il~fl~:IJ'rf\911l1'iJ l~'iJ\911:IJ'rffll'iJ\911-:J"l 'UU~l 'U\911:IJU-:Jlli'l~fll'.i t 'lllJ'.i ~ tf.l'll'iJ 'e)'iJ "l 

. I "" • ..s il'lUU-i:1~1\111Wf-H'lnl1ffn'lfl 
I 4i CV d ~ Q, Q, ~ Q,.I 

1. il'tll'l-Afll'W I vlf.J11'JJ'UMtTVl1'Yl~Ul'tiUlYIU'U'H1W'lf lf.JH~'YI~ mvi~ 1U00 0 
• I ' ,, SI ,., 

i\911'Vl~rnttu 1~'W11!nru '!IWH-:J'Vl~rn\ol~1u0unvi'W1J 1 u tll'.i ffmnfl !-:iil iji ~tt 11~ 15 1 'W'111 

.. Q; .. .,. I "I I ?I 1/J V "" . 
107 1~ft 'rf\911'Yl'WiJ'rf1'iJ t'ttt\jlu'iJ'W1tl t'rfl~O'iJ'\11~!'1 (Phylum Annelida, Class Polychaeta) 

a Sit 0.1 .i:::1 Ji .ci 
'aU·HH:1Jlfltlty1 fl.::J ~ 1rn::;ri11;'1'1P1WlW'W0'W"l (Phylum Arthropoda), 'IHHJU"El~'\1'.l.Jfl (Phylum 

,, 
Mollusca), !Ofllfll'Wl~{:IJ (Phylum Echinodermata), 'W0~'U7'\ll~!Cl (Phylum Porifera), l'Wfllt~f.J 
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(Phylum Cnidaria) trntff\911iimt~flff'Wtt~-:i (Phylum Chordata) rl1'W~mih1'Womnni1un'Vl'Ul'W 

o 'JJ .cl t1,t aJt1 j/Qd ,:!l\fJ,!.c!t t1 
'ill'W1'W'WOvt'VlfM 1 1-:Jflt'Vll'W'W ff\9l1Vltrn'l1'Wl~'WVl'Vl'Ut'c1"l.JOflO lfft~O'W'Vltrn1'W1-:Jf'I' Syllidae, 

Nereididae, Orbiniidae, Capitellidae, trnt'l10tlff0-:JH1l'W1-:Jff Veneridae 'illflfll'Jfffl'l:lll'Wflf-:ici' 

ffO~fl-a'o-:i fl'U~lJ'Vl'cl ff-:J1'W ff'W (2532) ~~l'J 1'ilff\9l1Vltrnmf 1~'\.J l 'W 'U~t1t:1Hl11 ! Vltl~-:J\9lt1'W00fl 
., ' ' 

i-:iu~'lio-:iufflJffl'J'il'WG-:J\9l'Jl~tijoiJ 'Vl.f'I'. 2531-2532 trnt~tlJ\91; ~'ilQlfll'J (2545) tijoiJ 2543-

2544 ~'Vl'U i-~'t~ O'W Vl trntrl'W ff \91 'l'Vltrn tt t! 1~'\.J ~'Vlrn iYlJ ou 'cit ii ff'~ ih'W ~mn~"l~ u1,1,i~wj-:in'Uil 
' ' ., 

'Wl tilv1J'Vl'VlV1J'Wff, lJl'W'Vl t'il1t1J'J1tl u'clt~lJ'Vl'i:l iYn'W~'W (2528) -n1${'\-i1m1i7'J1'ilff\9l1-W'W'Vltm 

1 'W 'Li~ n ru o 111 Vl ti~ -:i \9l t 1'\.J o on 1 'Wil 'Vl. ft'. 2526 ~'Vl 'U ff \91 'lfl ri lJ '11 o t1trn t tt ij nmn ~ rr~ 1rl o • • 
' ., ' 

1 tl1 t1rn -n t1'U ~ l'W 1mY\911Vl t rn '11 t! l~'W-n'Vl 'U l1-:J '11 lJ~ 'il 1 nm 'J fffl'l:11'\JO-:i -u 'W 1 tilt11J 'Vl'Vl v lJ -w ff, m'W 'Vl 

A A .d Q,I ti SI A ti Q d 
t'il'Jt1j'J1tl U'clt~lJ'Vl'cl ff-:i'l'Wff'W (2528) Vl'Vl'Uff\9l1Vltt'cl'l1'Wl~'W 41 1-:Jf'I' ~lJ'Vl'cl ff-:J1'Wff'W (2532) Vl 

'Vl'U 60 1-:Jfftt'clt'cl!lJ\91Y1 ~'il'Hlfll'Jl'Wil 2543-2544 'Vl'U 57 1-:Jfftl'Ufll'Jfffl'l:lll'Wflf-:ici'~Vl'Uff\9110-:J 

ti 991d I Q QJtl j)Q Q i1 
107 1-:i ft' U ff~ -:J l '11 t'\1 'W 17fftll'W fll'Vl fl17lJ'l1 "1fl'l1 'cl ltl'Vll-:J'lf'W ~'IJO-:J ff\9l1Vlt t'cl'\1'\.J l~'W 'U'J nru 'lfltlH-:J 

Vltrn\9lt 1'\.J oomvillmfl''W 'W Ofl'il 1nci'1 i¥t$io'W Vltrn~vrn1rl'W 'lf'W ~t~'Wv-:iiim1 ttl~ tl'Wtt tl'cl-:i 'ill fl 

<I "' <I <I .I .,k ?I 
1-:Jf'I' Terebellidae (~lJ'Vl'cl ff-:i1'Uff'U, 2532) U'clt1-:if1 Capitellidae ('cl!lJ\91\91 ~'ilQlfll'J, 2545) Cll-:itu'U 

.,i,,. "' d <I .,k ?I """' 
'Vl1fl'Vlfl'W\9ltflO'W~'W (Rouse and Pleijel, 2001) t1J'W1-:Jf'I' Syllidae tt'clt Nereididae cif,:jt1J'\.J'Vl1fl'Vlfl'W 

"1 ~ QJt/ !ild ,~,, A ~I 
l~Ot\910lJ ciflfl'Vl'lfciflflff\911 (Rouse and Pleijel, 2001) ttff~-:il'l1!'11'W17'Vl'WVlO-:i'Vltt'cl'U'Jt1tU'lfltlH-:i 

Vlt rn\9lt 1'\.J OOfl~! rl'Wtt ttri-:i 07'11 l'J 'IJ o-:i, i¥1~0'W Vlt rn iiu 'W 11 t! lJt ti~ tl'W!t tl'cl-:J, ti 'illfl!~lJ~tio\910 

ff\9110'\.J \9lt no'W 1 tit U'W ff\9l1~n'W ciflfl-W'lfciflflff \911'!1! o~ri1 

A cvtl 'J)A.cSt ~i O 

fl11lJlJ1fl'lf'W~ (Species Richness) 'IJO-:Jff\911Vltt'cl'l1'Wl~'WlJfll!'H'cltl'Vl-:J'l1lJ~'ill'W1'W 11.64 ± 

5 .69 1 -:irr 1 ~ tl'Vl'U 1 u q~u ~-:i ii fl 111Jm fl 'lfU ~ mn fl 111 'W q~ N'W ~ -:iq ~tt ~-:iii~ 1m ~ tit 'Y11 tl'U 12.1 o ± 
ti ti rt ;f Ji .d I G\ tq ~ ,d~ I 

5.56 1-:ift'tt'clt()~H'W 11.18 ± 5.85 1-:if'I' 'V],:j'\.Jtll'il'iltt'\.JO,:j1Jl'i)lflfftll'Wff1'W !'11t1j l'U'Vl'U'Vlf'l'fl'l:110~ 
'j/ I JI 'j/ 

fl ltl 1~o'Vl TI'Vl'cl'IJO-:J 'W 1i~-n, 'l1 'c100f)lJ1'i) 1mtiitl 7 l 'W q~ H'W U~tii N'cl\910fl17lJ t~ 1J 1 u 'W l'Vlt rn ff\911 

,di 'j) d .I"' ... I 'j) .,k 'j) ' .,.. .I d "l '"l 'j) 

Vl t t'cl'il ,:j\910 ,:j lJ fll'J lJ'J 'U\9l 1fl O'W 'IJ 7,:i lJlf) C)f ,:j tll'Vl 'W \9l0ff fl11t fl7 'J ! lJ "tl'U tt u'cl,:j'IJ 0,:jf111lJlfllJ l lJ l ~ 

07 'il \I t\illtl'\1 ! OO'Vl tl'VlOOfl l ti ff tll'W ~'Vl'U 'ff \9l 1Vlt !'cl'\1 \! l~'U lJ1f1~ 'cl~;io ff()l'U tl1mrn 0-:J U fl'cl .:J'W 'iJ fl 

(F3.1) 'IJfNt)~ttil-:J ~7'W1'W 24 1-:iif tt'cltt!ov~~~~o iYm-wttt!1ft'l'cllflm-:ii-:itt1~'lf1:11J11uo11 

d ~ l/) t Q.I ti 'J) A QJ 1 ~ A q A d 
'lf'cl'l.J'Jl'W (A2) 'Uo-:iq~H'W cif-:i l1J'Vl'Ufflil,Vltrnttm~uo1r1vo~rnv 1uo-:i'il1n~u\91~f10'U l'U'U'H1ruu 

tU'W 1 fl'cl'W ~¢i11rntiini'Wnl 1m~'W mn fl17lJlJlfl'lf'W~'Uo-:i ff\9l 1Vlt rnttt! 1~'W 1 'W 'J 1t1iYm-w\911-:icri ii 

tt 'W 1 i ,! lJ'Vl1JlJlf)~'\.J l 'W1J!nru ~t tl'WVJtmtu~i-:i U\91'U!nru ti 'cl7tl071 l Vltl\il O'W l 'W \910t do .:JOO fl, ti 

\l'W~.:J~.:JWJ~\9l'Jl~ trlmu~tl'UtYltl'Utl'Ufll'Jfff)'l:ll'IJO.:J~!lJ\91; ~\!Qlfll'J (2545) l'WU 2543-2544 ~.:i 

A IQI ti qYd IQJt/ j/.c::i.d .di. 
'Vl'Ufl17lJ1Jlf)'lf'Wrn'Vl7fl'U 3.96 ± 2.78 1.:Jf'I' ttffM l'l11'11'W17ff\9l1Vltrn'l1'Wl~'WlJfl17lJ'l1"1f)'l1rlltH'VllJ 

,1 
lJlfl'IJ'W 

fl 111J tt 'W 1u t1 'W 'IJ o-:i ff lil 1V1 t t 'cl'\1 t! 1 ~'W 1 'W 'U! t 1ru 'lflt1~-:i Vlt rn\91 t1'W o onii~ 1m ~ t11 '\11 lfl'U 

544.47 ± 1,387.03 \ol1~01Pnn,mJ1-1'J fl11l-l'H'Uluuum ~tJ1 'W'lf1-H)~N'Uflri1mnn11q~ll'tl-.'.l 1~w1 'U 
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()~Hl-J!'l'l1f11J 729.41 ± l,930.29 \111~tl\911'HHl.J\91'HH'lt()~tl~.!J!'\111f11J 359.54 ± 310.59 \111~0\911':il.!J 

m\911 irn 1il ~'W 1J fl11l.J 11 mu il u l.Jlfl~ "l~ o~~ 1J ! nru irmu 11 tl' 1nu 1m11 'l'1 t1'W 1ru'b'6'l u 01TW'Ylt11 

(D2) 'IJO.!J()~Ht-Jiifi11'1'11n1J 11,586.67 i1~0\91111.!Jtl.J\911 ~.!J1J!nruihui--,Mq~r-luiim11\l!t)1'1.Jt1.!J 

11tltlflt'W.!J (Musculus sp.,.Mytilidae) t~uu~u 11l-J1\911l.Jiu'Yltrn~1u 'Jl-Jl.Jlfl J.!JtJ.!J'ff .!Jr,m 'l Jfi1ihu 

' ' A t di V S/ d d!I ,=t jl Cl.I Q.I 

!1J tl.!J ! 1J l-J l.Jl\91 ':i J ll-J 'IJ tl .!J fl 11l.J 11 U 1 U l-J U l.Jfl 1''.J' .!J111tl mt t U tl tl'Yl "!11 fl tl ff tlll-J 11 l-J 1fl'1'11flcll.!J\l.!J111~ 

""'l I ""'l .I <i II\ I .., o' ~ "' .., ' 'l d ~ 
'lH'1i.J1 l-Jtl11'lH'liJ) l-J (A2) 'I.Jtl.!J()l:)Hl-J C)f.!J !l.J'WUff\911'1'1t1"!11l-J1~Utllfl'tltl~!'1tl l-J'UtUt'Yl()l:jtlfl.!J 

" " ' 
'U t1.!Jfft11-w u 'W1J°Wt1.!Jti 1'1'1ttmvl t1.!J'b'U~1~ t11 1~m u1 t1rnvit1un1J m1 fffl'lfl'UO.!J"!!l.J\91 \Pl ~ \l ~ 1m1 'l u u 

2543-2544 'W1J 11 ff\911'1'1trn 11tl' 1~u 1J! nru 'b'ltl~ .!J'Ylt rn\91t1U 00 fl~'W 1J \l 1flfl11 ffflmri .!J if iim1 lJ 

11 u 1!1 iJ um~ ti 'l u ';j 01JU l ~l.J lJ lfl ~u \l 1 fl!~l.J~ !fl tl'Yh flU ftflfl 11 {ii fl11l.J 11l-J 1!1 iJ um~ ti! '\111 f11J 

131.26 ± 129.97 \111~0\91111.!J!l.J\91':i ("!ll.J\91\91 ~\l~1fl1':i, 2545) ff\911'1'1t!'1~'W1Jiifl11l.J11l-J1!1Ul-Jl.Jlfl 
d a , .c:Q .c. d Q,I , , Q., ,1 ,, ~ d t d 
'Yl"!~fltl fl"Jl.J11tltlL1"t11l.Jfl fl1ltt1Uff1lff1U 43.97 % 'Utl.!Jfl"Jl.Jff\911'1'1t!'111l-J1~l-J'Yl'WU'Yl.!J11l.J~ cif.!J 

Cl.I j) <V ..i:!i 'l ~I d \J} ,, d!I d t d t el d 
'U~tW.!Jfl1Jfl11fl'fl'lfl uu 2543-2544 cif.!J'W1J r'1'1110u'Yltrnl.Jm1l.J11u1uuumfl'Yl"!~ '1'1.!JWtlmmm 

~ ?Io .e. a Q,I , , IJ)d \J}V.et 
\l 1 fl fll 'j 'W 1J fll 'j l \l j t)1 'U tl .!J 11 tl tlfl t'W .!J l u U \l 1 l-J 'JU lJ1 fl1J ':i nru !l.J tl .!J'W 'l'1 tll tl\91 tl tll .!J t lfl\91 ll.J t m~ tll-J 

" " ' 
'Ylt 1" \l lfl flU ftflfl lfl '.i .!J'W tJ.!J fl .!J'W1Jijfl 11l.J 11 U 1!1 'W l-J j tl.!Jfl .!Jl.JlU flt tl.!Jfl .!Jijfilfl 11l.J11 U 1U 'WU m ~ ti 

mflw.h'luu 2543-2544 

l.J1{)'lf1fl1'W'IJO.!Jff\911'1'1trn11u 1~u u!nru 'b'1tl~.!J'Yltrn\91t1U 00fliifi1m ~m'l'l1nu 59.05 ± 

142. 72 fl'.i l.J~om11.!Jtl.J\911 l.J1fl9f1fl1'Wm ~ti 'l u "111.!J()I:) r-lu ijfi1mflfl11()1:JU ~.!J i 11 t1 'l u q~Nl-J!'l'l 1f11J 

Q,I ' ,, I Q,I Q.I I dd 
72.07 ± 165.66 fl'jl.J\910\91111.!Jll.J\911!1"lt()l:j!IM!'Yl1fl1J 46.02 ± 115.84 fl'jl.J\910\91111.!J!lJ\911 fftlll-J'Yl 

'WUl.J1fl9f1fl1'Wl.Jlfl~"!1lt1~1J!nru LY mu 011~.!Jmt11Juuon 'O.!J11111iouw41 (G3.1) 'Ut1.!J()l:)Nt-Jiifi1 

!'1'11f1U 778.93 fl'.il.J~tl\91111.!J!l.J\91':i ~.!Jffm'Wif 'W1JU~.!J'Ylt!'1lJU!'Ylfl' (Acaudina leucoprocta, Family 

I A : Q.I d 'l" .c:I J'.::s d j/ 91 .d, 
Caudinidae) 'U l-J 1~ 'l 11 t)1trnt lJ m11 u nm rn tlum IP,} 11 ff mu l-J l.Jl.J1fl'b'1fl1'Wl.Jlfl111tl trnt l-J o tl'Yl "!11 

;;tl fft11U11U1fl'1cllflf\1.!J'O.!J1111l'b'"1 . .J1'l l-J011'b'"1.J1'l u (A2) 'Utl.!J()l:)NU ~/hJ'W1Jff\911'1'1t!'111U l~l-J 

t11ftt10~rn t1 1d mu1 t1rn vi t11J n1J m1 fffl'lfl'UO.!J "!!l.J\91\91 ~ \l ~ 1m1 'l uu 2543-2544 'W1J 11 ff \911'1'1trn 
I I ,, )J ' t I 

11 u 1~u u!nru 'b'1t1~.!J'Yltrn11t1u o onvi'Wu \l 1flfl11 ftflfl lfl i' .!J'W iil.J 1ft9f1t11'Wm ~ t1'lu101Jutvil.Jl.J 1n 

~U\l1fl!~l.J~lfltll11fl1jffflEJ1Hiifi1!'1'11fl1J 40.91 fl'.il.J~tl\911':il.!Jtl.J\,}'j ("!ll.J\91\91 ~\l~lfll'j, 2545) 
1 Q,I ,1 ,, ~ .d. t::t .ct .d. a , .ci a , d , Q.I 

fl'l W:Y\911'1'1t rn11 u 111u 'Yl'W1Jl.Jl.J 1fl'b'1fl1'Wmfl'1'1"!1lfl o fl'l l.J11 o mrnt 11 l.J fll.Jflll.Jlfl'Yl "l~ rn 1flu 23 .17 

fl'.il.J~tl\911':iH!l.Jm 

i'b'U fl 11l.J11 f\1fl l1 '11tl'I.Jtl.!Jff\911'Yl~rn '11 U lU !110! 'b'ltl~.!J 'Yl~rn\91~1U otJfliifi 1m ~ ti! '\11 lflU 

1.767 ± 0.658 1rl01u1 tlU! 'nt1Ui'b'U fl1ll.J'l1 f11fl'l1fl1tl'l u ()1:]U~.!J!rn~()l:j NU'WU11 fl 1i'b'U fl'Jll.J 

'11 '11fl'l1 fl1m~ ~t1'1.JO.!J'l'Jfl'ffmu'l u ()1:JU~.!Jiifi1mflfl11()1:JNU i~t1()1:)t1~.!Jiifi11vi1nu 1.834 ± o.620 

!!'1~t]~NUiifi1!'Vllf1U 1.701 ± 0.694 1rlrnu~t1U!'nt1Uf1Ufl11ft!)Ell'I.Jtl.!J"!tl.J\91\Pl ~\l~lfl11iuu 2543-
, I SI SJ 

2544 'WU17 ff\911'1'1~rn11 u 1~u u ! nru 'b'1tl~.!J'Yl~rn\91~1uooflvi'Wu \l lfl fl11 fffl'lflfl f .!J'W iifl1i'b'u mm 

d ,. ...:. ,,r "' d • ~ II\ ~,. I I ., o' • I 
'11 mmrn ivm f\tl i l-J 'jt)1J1Jl'Wl.Jl.Jlfl'Ul-J \l lfll~:IJl'llfltl'l'llfll'j flfl'l:ll r:l:IJ fll! '1'11 fl1J 0.913 ( "!ll.J\91\91 1.1 ,)~ 1 
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qild I .ci. r;., Q.I .d. A Q.I r/ jJ 

f)l'j, 2545) ll ff~.:j 1'11 mu 11'U'H1W 'l/lVr-1.:J'\llt lt'Wlt1'U oonlJfl'JllJ'\-H'l ln'I-Hn fl'IJO.:J'l/'U ~'ff\,} 1'\llt 1in1 'W7 

~ .d.Q.J t A Qlr/ jJA ~ '1 ~'J) IQ.Id 

~'U II '1 t lJ'ff~ 'ff1'U 'IJO.:J'U 'j mru 'IJ 0-:J ff\,} 1'\llt1'1 l1 'U l~'U!VllJlJ 1 n'll'U 'U on,i 1n'Ull'11'fll~'l/'U fl11lJ 

Cl.I I e!i I : .d Q.IA,d_ t o d.C. ~ dd.C. A r/ 
tt '11 n tt '11 fl fl.:J fl .:J'U .:J'U O nfl .:J ll tt ft .:J 'U llJfl tU ff lJ 'U \9\ '\11 !'11 lJlt 'fflJ \9\ 0 f)l 'j ~ n .:J 'l/1\9\ 'IJ 0 .:J ff .:J lJ 'l/1\9\ '\"I lJ'l"I 

q 

1~'1111J iY.:J'U~l'Ul (2546) n~1111 ~1~'j'j'lf'Ufl11lJl1'17nttftlV ti'1i1~1~1n11 1 llff~.:J11 U'Mci.:iJ1Ju 

lJfltU 'fflJU~1iJmmt'fflJ\Pl0f)l'jOV01!fo'IJ 0-:J~ .:in;1\9\ ti'1ri1otl'jt'\111.:J 1-3 ll'ff~.:J11lJfltU fflJU~ 
q ~ ~ q 

d d ~ d.d.C. Q.I Ill] 'J) 'J) .d. I t I ~ li1 ~ d I 

l'l"lfl.:J'l"IO'\llff.:JlJ'l/1\9\'l"IOOlrWOfl t~ 111:lttlllJfll\9\.:Jll\9\ 3 'IJ'U t'U '1tllJ'Ufffl11t'\llt'l1lJltfflJ\9\0f11'j ., 
I )/ I I 

l ,l j ty l~'U 1 \,\ 'IJ 0-:J ir .:in 911\9\ \Pl n!u; .:J'l"I O vi ,l ~ ff1 'U ,~ 17'U j! 1W 'l/lflN.:J '\llt rn \9\t 1'U 00 nn ll 'U 11 tr lJ 

9 d d J' .d ~ q j) Q.I ti 'J) A O d.ci. I \I) jJ ,c:\ d QI d 

i um .:i '\11 ~ 'll'WII 1:1tm mt fflJ '\11 '1~ mo !'l1 ff \9\ 1'\ll~rn tt u 1~ u mH'l/1\9\ o fl i~ fffll'U 'Vl'l"l'U~'ll'U fl 111J ., 

tt mntt 1:11flmn~~~fio ff mu tl 1nfl1:10.:i11nMu on (F3.1) 'Uo.:i q ~u ~.:i111:1 ttr o fl~ ~~fioff mi1 

1i'Ulfll'jl'\llfl'\"11W'llV'l'U 011~'\llfll(D2) 'IJO.:Jt)l!)H'U 

~ j/ QJ Q.I ti jJ A ,=t, ,I Q.I I O CV 

t fl 'j .:i ff'j 7-:J ff .:Jfl lJ'IJ o.:i ff \9\1'\llt !'1'11 'U 1~ 'U ,i 7n f17'j 11 m lt l1 f11 'j ,J ~ nt1lJ '17~ 'U (Hierarchical 

I Q.I ,I j,/ A I d 1 ..d,.ct, 9) e!i Q.I 

Clustering) n n ll'\"l'j mt ,J lfl'IJO.:J ff\9\ 1'\11 tm tt 'U l~'Ull\9\1:lt fffl l'U\9\ 0 'j ~ flt'\lllJfl17lJfl '17flfl 1:1.:Jn 'U 

mm'j fl i~n~lJiY\9\1'\lltm'M tr 1~'U\9\7lJffflli1 \Pll.:J"1~iifl11mt\9\n\Pl1.:itiu ~'jt~'U 75 % oom ~u 7 

n~lJ fl11lJll\9\ n\Pll.:J'IJO.:Jri' .:JfllJ iY\9\1'\llt li:l'MU l~'U 'j t'M17.:Jn~lJ\Pl1.:J""] !fl~ ,i1niY\9\1~ i1fl11lJ I~ 'U 'l 'Ull\Pl '1 t 

ffmi11iu n~lJ'MOmmt'M1Jn UftttOfllfl 1w~{lJ t~'U~'U ffmil~i1ri'.:ifllJff\9\1tttr1~'Uflft1Vfl~.:itiu 

' .d Q.I .d. 0 I 

'\ll'jt~'U 95 % lJ,Jl'U1'U 14 nftlJ 
q 

QJ d 1,1 .,. o 'l 1,1_ I 'i' d .,. ' OJ 

2. ugi1ntm'tt-u1v1i-Hnmuw1nH'llg) 011 i'lfu1:: it1'lf-U'U1n W'lf ltlN•rn::mgit 1mrnn 

2.1 l'lfg)tt-n-uttnnfi1·n1'lf1gj 'l"l'Uri'\9\1'\lltrntttri~u 11 1vl~lJ 49 1-:iff 1~fl'l"l'Ul~t~ou 

.d. QI ti gl .CJ, .d. I d 4' d QI .c::l I 

'\lltli:l 'l"l'UlJlfl'\11"'{~ ff\9\1'\lltli:l'M'Ul~'U '\11'\"l'U l~'UlJlfl'\ll'r{~fl O l'l"IW.:J'M 1l1 OlJ 'l"l'UlJfl11lJl1 'U lll 'U 'U mn 

~~~~ffmi1i1u1e11 tt1~11iJi Tw.:iuon'Uo.:iq~u~.:i (Fl.1) 1vlfl.:iffmil1~fl1u1:1t 1lJ'l"l'U~ffmutu"l rnfl 

'jtJ.:Ji:l.:JlJll~'U 1J1~0'U'\lltm 1~mQ'l"l7t'l'U1.:Jff Syllidae 

m11Jmn'll'W~'Uo.:iir\9\1'\lltrn'Mtr1~u'lw'll\9\ffnufo'hl71i'jrn'lf1~i1t'i1m~m'Vht1'U 10.67 ± 

6.02 1-:ift 1~fl'l"IUfl17lJlJ7fl'lf'W~ 'luq~11~.:imnn11 'l 'W(]tJH'U ffmui1fl111Jmn'llil~mn~~~fio 

fft11UtllOfli:ltNl!f1M'U'Eln (F3.1) 'IJO.:Jtj~ll~.:J ~1'Ufffll'W~'l"l'UifOfl~f!~lJ 3 fffll'Ul'Vllfl'U~O 'fffll'W 

~~\,}'j'J,l m~uiJhw.:i 'l 'U'IJO.:J(]~ll~.:Jlli:lt(]~H'U llftt'fffll'W 0111~'l'U'UO.:J(]~ H'U 

fl 17lJ tt 'U 111 'U 'U 'IJ o.:i iY\9\ 1'\llt m tt if l~'UI Q ~fl 'l u 'j O'Uil 'IJO.:J I'll\,\ ff .:i 1'U i' n'l:J 11i 'j 'j lJ'lf l~lJ fl 1 

I 'VI 1 tl'U 208.345 ± 208.529 \Pi 1/\9\l'j 7.:J llJ\9\'j fl11lJ tt 'U lll 'U 'Ul\l ~ fl 'l 'U 'lf1.:Jt)~ 11~.:int'i 1mnn11q t) H'U 

fffll'U ~'1"1Ufl17ll'l-1'Ulll'U'W mn~"l~o~u~nru ffmui1u1e11 tt 1~ttlJi l'W.:J'U on (Fl.1) 'Uo.:iq~uJ.:i 
I )/ j,I I I 

tut1.:i,i1nu~nru 'U'l"l'Ul'1"11 fl.:J'l11'1-10lJU'U'W'U '\ll'j wmn~~,Jn~ lift ti! oflvi'r{~viffmi10111~'l u (F5) 

'llti.:iq~Hu 

l.J 11:1i1n 1'\"l 'IJO .:i iY\9\ 1'\11 t rn tt if l~'UI Q ~ fl 'l u 'j ouil 'IJO.:JI '\J\,\ 'ff .:i 1'U '.i n'hl 11i 'j 'j lJ'lfl~lJfl 11 'Vllfl'U 

40.623 ± 68.085 n'.ll.J/\9\l'j 1.:JllJ\9\'j lJ 1ft911fl1'\"l!Q ~fl'IJO.:J ff\9\1'\ll~ rnttij' l~'U 'l 'U 'lf1.:Jt)tjll~.:Jn~1 

mnn11q ~ H'U rfflll4 ~'\"Ill l.J 11:1;hm'l"lmn~ f!~v~u~rHu fftll'W 0111 ~'U on (F5.1) '1!0-:J q~r-lu 



.. 

38 

I JI I I 

1ilo-:i,i1nu!nru 'Wi"llltt OVHl~'llin~ h1aj ll{lt'W ovvi'tl~viffm-w ~~\ol'j 'Hl tt1~11ili1fh 1-u (F2) 'llO-:J 

q~vh.1 

~'li'W fl 17lJ'H {llfl'H {17 V'IJO-:Jff \ol1'Vltrn'H 'W 7~'1-.1 I 'Q ~ v'l 'l.J 'j ouil'IJO~l'll\olff-:J1'1-.1 i' fl'!:l 71i 'j 'j lJ'lil~ij 

fiWVllfill 1.914 ± 0.574 fi7~'lf'Wfl17lJ'H{l7fl'HmVm~v'lui1-:iq~11~~nfi1lJ1f1fl')lt]~H'l...! ffm'W~i"11J 

i'lf'W fl17lJ'H {llfl'H {lltJlJlfl~'tl~O~lJ!l 10! fftll'U'U7flfl{l0~llf1M'l...! Ofl (F3.1) 'IJO-:Jt]~ll ~-:Jlrntijfi 7lJ 7fl 

~"'~ l 'l...!1J!11ru 'li7V~~'Vltrn\olt1'1-.1 OOfl~ 1V II {lt'U ov~rr~~ffm'W '\1'1-,1~ 7 'H 1~11iH ,vi ~'1-,1 Ofl (Fl.1) 

'IJO-:Jt]~ll~-:J 

l fl 'j -:J fff 7-:J ff -:JfllJ'll O -:J ff\ol 1'Vlt rn 'H 'W 7~'1-.1 'IJO-:Jl'll\ol ff~ 1'1-.1 f fl'!:l 71i'j'jlJ'lf7~~ijfl17lJ~7-:Jfi'U ~ 

'jt~'l.J 75 % ffllJ7'jflll,j~oon1¢1'1~u 3 milJ fl17lJll\olf1~7-:J'llO-:Jff~fllJff\ol1'Vltrnm.!1~u'jttt11-:inrilJ • • 
" ' ' 

~7~'1 lf1~ ,JlflO~fl 'LJ'j tflO'l.Jll{lt ~7'U 1'U 'lfU~'IJ 0-:J ff\ol1l 'U nzjlJlf ~n~tj11{ltfli' ff\olllt)ftJ'U O'U '1 ff {)7'W yjij 
Q.I Q.ld'j/~" ,dQ,Jd I d I 

ff-:JfllJff\ol1'H'U7~'l.Jfl{ll(Jfl{l-:Jfl'U'VllJ7flf117 95 % lJ 2 fl~lJ 

,.\ . I"' .. ., ~ ., • I 'l ':'I I ., ., 31 
llJOl1J'jfJ'l.Jl'VlV1Jfl'l.Jf11HTfl'!:ll'IJO~i'!llJ\ol\ol ~,J'Q7f17'j 'U1J 2543-2544 i"l'l.J17 ff\ol1'Vltrn'H'U7 

I SI 'JI I 

~'U l 'Ul 'll\ol ff nu 1rnt i' fl'!:l 71i 'j 'j lJ'lil~l 'U u!nru 'liWH~ 'Vlt l{l\olt 1'U O Oflfl i'-:iu nfl 17lJ ~~lJ fflJ\j 'j tUl'WlJ 

'1 I d "19/tV t A I d QI d 

lJ7fl'll'UOV7-:Jl'H'l...! !~'If~ 'Vl~fl11lJlJ7fl'li'U~ fl17lJ'H'l...!711'1-.!'U lJ1{l'lf1fl7i"I lrnt~'li'Ufl17lJ'H{l7fl'H{llV 
f I jl I 

II~~ -:Jllfl'J'j 1~7'at1-:Jf10 ff flli"I ff ,:jfllJff\ol1'Vltrn'H'U7~'1-.1 l 'l...!1J!nruunf11'j l'U~V'l...!ll'U{l~, 'U ,Jlflff ,:JfllJ 

Q.I o'd.c:. I lll ii -4!!1 rl lit,. I 1 Q.I d'd.c:. j/ I 

ff\ol 1'Vl fl'U \olt fl O'U l 'li'U I ff l~O'U 'Vlt rn1-:i ft Capitellidae l1J ~ff \ol 1'Vlfl'l...! Ul'H 7'j ~1'U f17 mm~ l'li'U 

.. ., ., o'd,,, ,!j ., o' I llj 3I ,!j 'l · o' di "9 
li"l'jtJ-:J'H1'HOlJ 1rntff\ol1'Vlfl'l...!9/7fli"l'li9/7flff\ol1 l'li'U !"1!~0'1-.!'Vltrn 'U1-:Jft Syllidae 9f-:J07,J,Jt'rllJ7Vm 

.d ~ ,l .c:. ~ ef ~ i cfcv cv d' 
f) 71t'IJO-:J\ol~f10'Ull 'll1'1-.1 {l OV'Vlli"llJ lJlfl'll'U 'l u 'lJ 'j 110! 'U 'I-.! Ofl ,J 7 fl'l...! 'l u fll'j t'1fl'!:l 7fl 'j ~'1-,1 V-:Ji"l 'l.J ff \ol 1'Vlt rn 

I 'J/ I I 

'11 'W 7~'1-.1 l1 l i1 ,'.J 'U i 'lf'W ,j ~ 'lJ O flbl' f)li"l'W'U 'Vlt rn l 'lf'U II O lJvl O Oflci'ffvi 'l/0 lJ O 7ftVO ~ll ~ 110! 'Vl 'j 7 vvi 

A A .d ,l ~ 'lj/d I Q.I A~d 

bl't07~ (fflJ{)1{l ,J'j\olfl'J'j, 2534) li"llJlJlfl'll'UWW llff~-:J 'Hl'H'U17l'll\olff~1'U'jfl'!:J71i'j'jlJ'lf7\oll'jlJlJf17'a 

" 
vlu1911mfom 

~ CV d : 
1 

c.; o' j) A i \I) Q.I o' o.i o' 
2.2 l'll\ilm1tmt1-:i'1'\il1'lfl'll7t1N~ i"l'l.Jff\ol1'Vltrnm.J1~u'Vl-:JttlJ~ 13 1vfolJ 72 1-:ift' ff\ol1'Vl~rn 

tttf1~u~Y1'l.JlJ7fl~'tl~fio1i1$Jou'Vltrn 'jO-:J{l-:JlJ1L¢1'11n lf-:i ~-:i tj 1rntflffflol11tirvuiuci ff\ol1'1'ltrn 

11-w 7~'U ~i"l'l.Jl~'U mn~ f!~flo 1 i1$Jou'l'ltrn 1~ff Orbiniidae rn~MlJlAO fl i' ff\ol 7ltirV'l...! 'l 'I-.! O'l...! ~'l.J 

Tanaidacea, 1i1$Jou'Vltrn l~Vl'Qi"l7~'lu1-:iff Nereididae • 1rnt Syllidae llflt'HOVH7~l'U1~rl 

" " 
Veneridae \ol llJ t) 1i lJ ,i 7flf17 'a ftfl'l:ll 'l 'U fl i' ~'W ffO~fl~O~f1ll fll'j ftfl'!:l 7ff\ol 1'1'lt rntt 'W 7~'U 'IJO~bl'lJfl 1{1 

' " 
,i!\olm'.i (2534), tUji"l'a 11~1.Jft!i"l'.ittlJ (2535) vi1~'V17f17'.iftfl'!:l7ff\ol1'Vl~rnttu'1~u\ol~11~01~f1mG-:i 

~'Vlv11~vi"luLi1$Jou'Vl~rn1,'.lui1\ol1~Y1rn,'.lunrilJ1~u ~7{10~ l\oloou (2546) ~L~'V17f17'.iftfl'!:l7 • 
't 3,J ,..I Q.I o' ~ A A I d A .d I!! 3,J ~ 
1m~m1-:J1J'.it'lf7fllJbl'\ol1'1'l~rnr1m~uu'.inru011ft'j'j7'lf7 ~lJi"l{l bl' n'l...!ff'l...! (2532) 'Vl i"l'l.J 1ff1~ou 

d Q.I o' I I Gl ~ dQI Q.I ,:i 

Y1~1mrnt Arthropoda l'U'Uff\ol1fl~lJl~'U 1'Ui"l'l...!'Vlti~'H1~'jttJO~ '0'1-.!'Vl'l.J'j 1rnt'6'~tt1~m1~ 1rnt~ 

llJ\olt 'l.Jti'Qlfll'j (2545) • 
sJ jl I I 

fl17lJlJ7fl'li'W~'IJO~ff\ol1'Vltrn'H'W7~'U l'Ul'll\olli"llt~V~ff\ol1'Ul'lf7Vrl~nr11m ~Vl'Vllfi'l.J 11.81 ± 

6.02 1~ft l~V'V'i 'l.Jfl17lJlJ7fl'li~~ 'l u t)~ll~~iir11lJ7flf111 l '\.H)~H'l...! ffmu~nri-:nmnfl'lf'U~lJlfl~~~ 
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a .d ... J , : .. I ,1 p y .d a .c::1 v cv cv 

fltl i'Hll'Uu1rnLii'U1u'J~Uff'J'Utlt1 (Gl.l) 'llt1.:iq~un.:i Ublt'Utltl'Vl"!'Plflfl fft11'U'Yi'U1ft'lmnm.:i~.:ir11'Pl 

011'l/i'11/fl 'W (A2) 'IJ0.:iq~rl'W ~ 1hlvmff~1'Vltrnr1u 1~'ULM 
I 'J/ J,/ I 

fl 11ii 'Yi 'U 1 u ,J 'U 'IJ f);j ff~ 1'\ll t rn 'Yiu 1~'U m ft ti l 'U 'j O'l.Jtl'IJ fl;jL 'IJ ~ L'Vi 1tL ft t1.:i ff~ 'J'W 1'li1t1N.:in rh 

L'V11tl'l.J 402.96 ± 393.18 lel1/~1'J1.:iLii~'J f111iir1'U1uil'Wm~t1'l'U•1h.:iq~mi'.:iijt11mnn11q~rl'W 

ffm'W~'Vi'l.Jf111iir1'W1uil'Wmt1~~'Plt1~~m11il~1t1nttl'Ut1t1 011'lii'l'l.J; (A2.1) 'llo.:iq~rl'W UbltU ot1 

~ "'J'fl~tl ff fll'W 'YiU 1ft'1bl1f1bl1;j i.:ir1 ')<pl 011'lib11J;'l'U (A2) 'IJfl;j() ~N'U~ 'hl'Vl'l.Jff~'J'Vltrn'Yi 'W 1~'ULbltl 
I 'J/ J,/ I 

ii 1i'l ijh n 1'Vi 'IJ o.:i ff '111'\llt rn 'Yiu 1 ~'UL Q ft t1 'l 'W 'J fl'l.J tl'll o.:i L 'll~ L'Vi 1t Lft M ff~ 1tl 1'1/1 t1N .:i ij fl 1 L 'Yl 1 ti' 'lJ 

40.623 ± 68.085 nfW~1'J1.:iLii~'J ii1bl;1fl1'Vim~t1'1'U'1h.:iq~rl'Unfl1mnn11q~u~.:i ffm'W~'Vi'l.J 

ii1i'l;1m'Vimt1~ "'J'flfl~'l.J!nw mnil 011~.:imtL'lJ'U'U on (G3.1) 'Uo.:iq~N'U rdo.:i ~1t1'Vi'l.J'Ui;.:i'Vltrn 

cv cv q ,1 & d G\ , ,:j, : cv 91 d a .c::1 'J/ 
r11ii'U1 'Vlff t 'U 1-:i ff Caudinidae CJf .:iii'IJ'U 1'Pl t myLrntii'W 1r1 'U nmn Ublt'U Otl'Vl "'J'flfltlff fll'U 'Yi 'U 1mm 

t1bl1;j i.:ir1 ')'fl 011'libl'l.J;'l 'U (A2) 'IJtl;j()~N'U~ iil'Vl'l.Jff~'J'Vltlbl'Yi'W 1~'Ulbltl 
' V SI ' 

'f1'li'U fl 11ii 'Yi bl 1t1 'Yi bl 1tl'IJ f);j ff~ 1'\llt L bl 'Yi 'W 1 ~'UL Q ft ti '1 'W 'j 0'l.Jtl 'IJ 0 ;j L 'IJ ~ L 'Vi 1 t L ft tl;j ff~ 'J'W 1'1/1 tlN ;j 

nfl1Lvi1n'l.J 1.711 ± 0.710 fl1'f1'li'Ufl11iir1mt1r1i'l1mQ~t1'lw1h.:iq~u~.:iiifl1mnn11q~rl'U mnil~ 
' ' ,, 

'Vi'l.Jfl'li'W fl 11iir1 mnr1 bl wmnvi 'f!'Pl o~vi ff mil 'l.l1n mltl 1 :O'U 'Vl'l.,l; 'U 0n ( G4.1) 'IJ o .:i q~u~ .:i LL bit u ot1 

~~'Pl~ mnil 'Yiu 1ft'1bllt1bl1;j 'ij;j'Yi 'J'Pl 011'1/bl'l.J;'l 'U (A2) 'IJtl;j()~N'U~ iil'Vl'l.J ff~'J'Vlt rnr1u 1~'Ulbltl 
)/ t/ I I t 

1 fl 'j ;j ff! 1 ;j ff ;j fl ii'll t);j ff~ 'J'Vlt Lbl'Yi 'W 1~ 'U 'IJ t);jL'IJ~L'Vi1t Lft tl;j ff~ 'J'W 1'l/1tlN;j vi iifl11 ii~ 1-:i tl'U vi 

Q.I I lJlV:'t I I Q.I Q.I ,I ,., Q I I 

'Jt'Pl'l.J 75 % ffllJl'J()U'lJ;jflflt1 !'PlLu'U 4 f1"lii fl17iiu~nm.:i'IJ0;jff;jfliiff~1'Vltlbl'Yi'U1'Pl'U'Jt'Yi11;jf1"lii 

~1-:ici Lfl'Pl'11t1ff~1'Vlt Lbl'Yi u1~'U~L,'.J'U'li'U'PlLf1'U rn.:i i'l.:im~1n i ~L~fl'U 'Vltrn L'lf'W tj'.:ii.:i~Lrntflf ff ~1 

,=s ~ "1 ...- A ,1 l1J 'J/ a .d q ~ d , t .c. ,. IQ 

LCJftJ'Utl'U"7 Lflfl !fl t'UL'Pl'Jii Ublt tftl'Pltl'U'Vltlbl'Vl'Vi'l.J t'UL'IJ~'Uiit11rn'Vi'Jt1'Jt~1tl'\fl;j'l/'U'P1Ublturn1w 

it1~L~tJ.:it1'U ub'ltffmil~iii.:ifliii~1m!1~'Ufl~1t1fl~.:in'W~mnn11 95 % ii 5 n~ii 

Lrlm,J; t1rnvit1'l.Jtl'l.Jf11'j ftt1'1fl'IJtl;j"'JLii~~ ~~Q lt11'J i 'Wil 2543-2544 'Vi'l.J11 ff~'J'VltLbl'Yi'W 1 
'J) j,/ I I S/ 'J) I 

~'UL 'UL'll~L'Vi1tL~t1.:ii~1t11'lf1t1N.:i t 'W'l.J!nw 'lf1tlN•rnt rn~t 1'U 0ot1flf .:i-wiifl11iifJ'Pliiffii\j'J ruL~ii 

,1 ' d i"Q.I i A I d Q.I .d 
ii1t1'1J 'U tltl1 ,:i L'Yi 'U 'Pl 'lf'Pl '\fl ;jfl 11iim t1'lf'U 'Pl fl11ii 'Yi 'U 1U 'U 'U ii1bl'li1fl1 'Vi Llblt 'Pl 'li'U fl11ii'Yi mn'Yi blltl 

,, " 'J/ ii 

'l.J!nru,J1nmlih'Ylmmt'l1.:i i#{un ,J1nm.itl1rn.:ii.Jtn.:i i.J1rntiltl1thtu"1{ 'UlfHLilihu'I-J'Vl'l,j; Ublt 

'U1 rn1iJJ1~'J l'Pl ijfl 11m~'Pl iiff>J\j 'J WL~iimn~'U l 'U 'IJWt ~'U1t1m.il-11nvrv.:i iiliifl 11iiL ,J~ tJ'UU Ubl ,:i 
I t S/ jl I I I 

mm!n ri1'U'lJ!nw'lf1t1N.:i'\lltrnviL~'UL'IJ~L'ViltL~tl;ji1~'J'W1'lf1tlN;j'Vi'lJ17 nu'U1 I uiiviLi10ii L 'Vl'JlJbl;j 

111 vm 'W1~ u; nru 011'!fi'l'l.J;'l n~.:i lll'Vi'l.J ff~ 1'\llt rn'Yi u 1~'U 01ft't10 ~rn v trnt ff fll'Vi~'UL ~ 'U ~'U 1 fib! 'U 
I 'J/ S/ 'J) 

~~ 1Ublt L'W lL'Yi~'U "1iif11'Jvi~t~o.:iiit11'Jti'U'WtlVlWJ ;jf11'U t11'Jffmn i'Uflf .:iilv.:i'W'l.J I ~L~tl'U'Vltrn 
"' 

G'J ,I ... I A QI QI .di Q .. I I : I 'J/ 
t 'U 'j~ff Orbiniidae Ublt UM '\flt Lb! 'Yi 1ii'U L 'VlffCJf ;j'l.!f1'1.!iim t1'l.J 'J nw u1nuii'U 1L1V{Ltblt011rpm tL 'l.J'U 

d 31 cv , J g.1 J d t t:f .c::1 .e. ,d,/ 1, 'J) j) .Jt 
L tJ 'U 'IJ 0"1 ,:i L t1~11 'Vi 'U '\fl f);j '\flt rn 'IJ0 ;j'Vi'U 'Vlt'Yi bll'U 01 ~ ~t ii "11'J0'U '\fl'j tJ0 ijfl 0 'U 'IJ 7~ mn'Pl 1 tJ l 'U tl .:i ~ 1t1 

QI ,I I JQ Q d 
ff~ 1'\llt t blL 'Yi bl l'U t1'U~tt10'U 'Pl 'U t 'U 'U 01'Yi 1'J 

I \I ii I 
Q.1 ,a 1 o Q.I ,I gJ A cv lll h.J QI ,/ CV ,I A 

2.3 l'UVl'U'U'Yl'Ulfll'HV-Hlfll'a11£JU1 'Vi'l.Jff~1'Vltlbl'Yi'U1'Pl'U'Vl.:j'Yiii'Pl 11 rni'lii 65 1-:iff "1~1'\ll 
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\f\,. ,e,,.,I OOI Cl.I,/ 3)-.c..d \rj,., I \/)3J<li!t ,/ 
Ltlfl !fl t'UWl'HJ 1>17l.J"7~'U ffl>l1'V1::;1m1'Ul~'U'Vl'W'Ulffl.Jtl l~!Lf) l'ffl~tl'U'Vl::;m1~fl' Nereididae, 

Syllidae, im::; Glyceridae im::;l1tltJH7fl'W1~ft Veneridae ff1>1"J'Vl::;mm!1~'U~'W'Ul~'Ul.Jlf1~"!~i1t1 

l1tltJf)::;'W~'l'U1~f1 Mytilidae '.itl~"~l.Jlfltl l1tltl'n'U'Vll.l'l'U1~f1 Trochidae, ~tlf1l~'Vl::;L"'l'U0'U~'U 

" .. .. 
Actiniaria, v!tJ~'Wl'Vl::;m'l'W'Nfl' Tetillidae Lm::;1t¥1~tl'U'Vl::;m'l'U1~fl' Maldanidae \Plll.J'17i'U 'i11f1 

" " 
f11'.i ftnm 'l 'Wflf ~'W 1:i'tl~fi~ ti~fl'Uf11'.iftf1EJ7ff1>11'Vl::;mm! 1~'U '\JtJ~ffl.Jrti" 'i1!1>1fi 1'j (2534) tl!j'W'j 

U~l.Jft!'W'.il'll.J (2535) Ut'l::;f!Ll.J\91\,1 ~'i)Q1f11'.i (2545) ~l¢1'1'11f11'.if1f1El7"11>11'Vl::;mww'1~mf~u~o1~ 

' " ' 
rrm~~i'Vl v11~ti'W'U 1 Ji~1t1'\.rn::;rni~'U ft1>11'Yi"Wrni:i'l.lt1 L1~'U~uti~num1 ftf1fll'llti~'n'~l1 l.J~ 'l 'Wt!ti~ 

I I )) iJ 

"11>11-vi'W u L ~ 'U 'lfU ~ L~ 'W Yi 'i11 n n 7'.i ftf1EJ lfi 1~t1'Wu"11>11'1-w nri ll l1 ti m L"::; l1 i1 m ~ -w n rill L~ 'W • • 
' " ' 

fi 17l.Jl.J lf)'lf'U ~'U tl ~ffl>l1'Vl::; m l1 tl' l~'U 'l 'Wl'Ul>l'W'W 'Vl'W 7f11 'jL 'Vitim '.i 17tJ'W 1ii¥11m ~ tJL 'Vl 1f1'U 

13.31 ± 6.01 1~f11~ti'W'Ufi17ll mn'lfu~ 'l-w q ~ H'W ii fl 1mnn11q ~u~ ~ 1:i'Cll'W ~iir1111Jl.Jlf1'lf'W ~m n 

~ ~~ ;i ti ff mu 1 Hu 'j lJ~'f11>1j 1:1'tJ{V1-u tin 011i 'V1 v1 (D 1.1) 'lJ ti~ q <fJ P-1-w ut'l::;U ti tJ~"!~flti ff mum~ 

'Ul~Uff'Ul>ltl'W'l~'Wtlf) (B2.1) 'Utl~t)~H'W 

' ' " 
fi17l.Jl1'U 1mJ 'W 'lltl~ft\P'l1'Vl::;ml1 tl' 1~-w m ~v 'l-w '.i ti'UU'lltl~L 'll\P'l'U 'W 'Vl'W 7f11'.i L-Wtlf11'.i 1w-w 1ii~ 1 

L'Yllfl'U 1,529.16 ± 3,073.76 \P11/\Pll'.il~Ll.J\Pl'.i fi17l.Jl1'W7Ll'U'WLQ~tJ'l'W'ii'Nt)CpJH'WiiflllJ7f)f)'J1t)<pJL1~~ 

rrmu~'W'Ufi17lll1'U 1u 'l-1 -wmn~f!~t1~~mnihi'U1m'.i l 'VltJ'W7tU'lfv'l-w ih1iV1v1 (D2) 'lltl~ q~r,.l-w 

' " 
rn~Ml.Jlfltl mnu nm~l17~'i1timviv-w 'l 'U (D4) 'lltl~tJ<fJH'W ii1t1~'i11ni~fft1~u!nomul1 tivn::;"W~ 

<> ;f ,l V ' V d. "I "" GJV V 
l'i1'.it\J'll'UiJnm11J'W'U'YlO~'Vl::;m 1m::;'UOtJ'Ylf!~fiO ffCll'Wl17~'Ul~U1:1''Wl>IO'W l\Pl'WOf) (B2.1) 'Utl~t)<pJUM 

' ' " 
1J1";hfl l'W '\JO~ i1>11V1::;ml1 tl' 1~-wm ~vi 'U '.i ouil 'llti~L'll\P'IU 'U 'Yl'U 1m'.i 1-wtim'.i 11v-w ,ii~ 1 

L'Vllfl'U 54.97 ± 147.22 ni'l.l/\Pll'.i7~Ll.JIPl'.i 1J1";1mvHll~v'l-w'li1~q~N'Wii¥11l.l1nn11q~u~~ ffmil~ 

'W'Ul.J1";1m"Wmn~f!~o~u!nruffmu1i'U 7fl7'.i l'YltJ'WltU'lfv'l 'U ~h1iV1t11 (D2) 'llO~tJ~H'W rh'U 

vd. "I"" i P 
Ut'1::;'UtltJ'Ylf!~flOfffll'Ul17~'Ul~U ff'Wl>ltl'W f1"7~ 'U (B2) 'Utl~t)~Uri~ 

~'lf'W fi 171Jl1 "7f)l1 "ltl'Utl~'CTIPl1'Yl::; l"l1 tl' l~'U m ~ tJ 'l 'U '.i ti'Utl'Utl~ L 'UIPl'W'U 'Yl'U 7f11'.i L f7tim'.i 'Jltl 

" ' 
'Wlii~lL'Vllfl'U 1.670 ± 0.735 fll~'lf'Wf1171Jl1"7f1l1"7mQ~tJ'l'U'lf1~t)~U~~ijfi7mnn11q<pJNtJ fffll'W 

~'W'U~'lfUf1171Jl1"7f1l1'17tll.Jlf1~f!~O~~ ffmu1 '.i ~u rn~ill>'ljff01'VltJ on 011i'VltJ7 (D 1.1) 'Utl~t)CpJ 
I I JI )) t 

NtJ u "::;tl' ovvi"!~Yiffmii 1itJ 7fl7'.i 1 'YltJ'Wlru'lfv'l-w 011iV1t11 (D2) 'llO~tJ~ N'U -n~ iiii1o~m 'i11nffmil 

if "Wuff1P11V1::;rnl1tl'1~1-J~L~tJ'lf'W~L~wvlv~ 1 l1tti 2 'lf'W~ 
t )) I I 

1 fi '.i ~fff 7 ~ ff ~fl l.J'U O ~ ff l>l 1'Yl::; 1" l1 U 7 ~1-J 'lJ 0~ I 'Ul>l'W 'W 'Yl 'W 7 f17'.i tvi tlf17 '.i '"JltJ'W 7 yj ij fi 17 l.J ~ 7 ~ f1 'W yj 

1::;~'U 75 % mm'.im11l~0on l~L~'W 3 ntjll m11Ju1P1n~1~'\JO~ft~fil.Jff1P11'Yl::;rnl1tl'1~-u'.i::;l111~ntj1J 

~ 7~"7 in~ 'i17f1ff lPI 1V1::; rn l1U 1~'\-J ~ L~'U 'lfU ~L~'U1rn::;"WuiJ!1J 1ru mn 1 ~m ll 'W 1::; ff\P'I 1'1-w ntjlll1 tivu"::; 

.dl : d. dat QI QI ,I 'JI A 'J) .d1 QI .d. I d. I 

l11Jmm::;vlo~-u1V1::;rn fffll'U'Yll.lff~fll.ll:1'1>11l1'W7~'Wf1"7tJfl"~ntJ'Yll.l7nn11 95 % ll 3 nqll 

,!I . I"" .. ., ~ .. • 1 'l -::ti I ., .. V 
LlJOl1J'.itl'Ul'YltJ'Uf1'Uf11'.it'1f1I:ll'IJO~i'!Lll\PI\PI ~'i)Qlf11'.i t'U1J 2543-2544 'W'U17 ff\P11'Yl::;rnl1'U7 

t )) t )/ )I I 

~'W 'l 'Ut'll\P'l'U 'U'Vl'U7f11'.i 1viom'.i1wtl 7 l'U ,R11ru •irniH~'Vl::; rn1P1::;1'U oonr1i' ~{j ~fl17l.J~~ l.lffl.l\J'.i ru1vll.J 

_f , d IJJV"' t <> I .::t ., "" 
1Jlf)'U'Utlt1Nll1'U tWUfl 'Yl~fi17l.Jl.Jlf)'lf'U~ fi11lJl1'Ulll'U'W lJ1i'l'l/1fll'W u"::;~')f'Ufl171J'H"'7fltt,rnJ 
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mh-:i 1-s ~1-rnJ i 'Wtt"1tJ1J1nru 'IJO-:it'IJ\Plfll'S i~th::: 1v'lfir-d' ~11rl-w~o-:i'ih11-s~~\Pl1:1.J11":::1~1-sd'-:iod1-:i 

1 n li'i~ t'l1'W 1J111ru VlTW'Yl tll~'Y'l'IJ m-s 1 ~! UJ'IJ o-:ittovn:::vrn r!u ~l'W 1mJ1n 111~ ~ o:1.J1vi t1'W ~'W'IJ u 

ff-Hl lJ ff \Pl l'Yl t rn mr 1 ~'W ~ 11\Pl fl\911-:i O'W O d N iu1 ;-:i i 'Wll\91" tt]~ 'S 1mr-:i 'LI 111W tt l~ 10'\.J 'Wm 1 'W tt 1~ 

rn-:iu ff'W ~'W'Utt ot1'ti'1Jvi:1.J1 r!u ~7'W 1umn 1J111rumci1-d'Aom~1-:i0o'W 1 tt1\9lom-s 1tJ~t1'W11 'UM'IJO-:i 

ff fll'W!! 1~t10:1.Jm-:i'Yltrn 1do-:i~1nV11Ji -:iii:fj\9l'lf'U~1~wvlt1-:i 1-2 'lf'U~ 1 'Wll\9l"ttJ~fll" ~-:itl-:i1Jon 

i1-:i ff fll'W -s :::1J1JiJ11ft'1V1t11~v-:i 1l.iff:1.J~mrntm mtff:1.Jrl1tt i'1Ji -:iii;119l 11.imm! n • 
" ' 

2.4 t'IJV1f,!V1ffl'ttfl'l•n1 'W'Uff\911'Yl:::rntti!1~uli'-:itt:1.J~ 11 1vhfo 611-:irr ff\911'Yltrntti!1~uvi 

'W'IJ:IJ1fl~~~fio 1i1$iou'Yltrn rn-:i"-:imfio 1-:i J-:i ~ 1rntflfff\Pl11;t1uiw1 ff\911'Yl:::rn11i!1~'W~'W'LI 

!ff:1.Jo1~11n ttOtlH1~i'W1'1f1 Veneridae 1rnt1i1$io'W'Yltrn1-:ii Syllidae, Orbiniidae, Capitellidae, 

Ophelliidae 11"tl10tlH1~iir.i-:irr Tellinidae ff\911'Yl:::rnttUl~'W~'W'IJ!~'WlJ1fl~~~fiO tJii-:i'Yltl" 

.,: "1 911 ,I ... "1 91 ... ,I 
tt'W1~f1'1 tiJ 'W1'1ft' Cucumariidae, Pseudocnus echinatus 'S0'1MlJlflO iffl~O'W'Ylt1"1'1ft' 

" " 
Orbiniidae, Syllidae 1rn::: Arenicolidae mrnhA'LI ~1flf11'Sfffl'l:lli'Wflf-:iuffO~fltl0'1f1'1Jf11'Sfffl'td1 

" ' 
tl'l9l1'Yltrnr1-w'1~u'IJ0-:iff:1.Jt:11" ~1\9lfl1-s (2534) 1rn:::w1V1-s 11~:1.Jft~'W-stt:1.J (2535) iu~uvii-:itti'~ 

" ' ' 
'lf"1.J~ ~:IJ'W" ff'11'Wir'W (2531, 2532) i'W~'W'n~'1r1'1~'Stt10'1 !1"t~!:IJ\9lt ~~'Qlfll'S (2545) 'n'W'IJ 

1 n'1$i ou 'Ylt rn1,'.lu ff \911~'W'IJ:IJ1fl~ ~~ 11\91 'U~ 11~-:i 1 'W ff\911~'Wrn ,'.I 'W fl~ lJ 1~'W ~ ~ 1 n m-s ffm,nflf-:i d' 'WtJ 

,..IA ~, GJ o'd .?1 .c. , 
1J" -:i'Ylt 1m 1J'W ff\911'Yl'W'IJ!1J'W 'lf'W ~l~'W 

m1:1.Jmn'lfiJ~'IJo-:itl'\911'Yltrnr1-w'1~uiu1'1J\91~\9lmttm-s:1.Jiifi1m~mvhn1J 11.69 ± 4.32 1-:irr 

1~t1'W'Ufl1l:IJ:IJ1f1'lf'U ~,'Wt]~ H'W iiAllJlfl f111t]l:j!! ~-:i ffmu~iim1:1.J:1.J1f1'lf'U ~lJlfl~~~fiO fft:17U u'1'W 

ttuo-:im,foiu (El) 'IJo-:iq~H'W 1rnt-w'ot1~~~fio ffmutt11'1J111r1":1.Jll1J-:iuon (C3.1) 'IJo-:iq~H'W 

fl 11:IJ tt 'W 111,J 'W 'IJ o-:i ff \911'Yl t rn r1 ,.r 1 ~'WI 'Q ~ ti l 'W'S O tJU 'IJ O '11'IJ\910\91 ffl l1 fl'j 'S uii A 11 'Yl 1 n 'LI • 
301.68 ± 264.85 i11m-s1-:i11J\9l'S fl17:1.Jr'l'W7!!il'W1'Q~t1iui1-:iq~11ti'-:iiiA1mnn11q1:iH'W ffmu~'W'IJ 

fl 11 :1.J tt 'W 111 ,J 'W u1n~ ~~ o~~ ff t:11u tJ1 flfl" o-:i u' l'W \91 lfl'.l'W i 'W (E4) 'IJ o-:iq~11 ~ -:i~ -:i i 'W 'LI 111w if 'W'IJ 

tJi1-:iV1:::rn11u1~~-:i1~~1uTumn 1rnti!ot1~~~rio rrmutt11'1J1 mrn1Jll1J-:i'Won (C3.1) 'IJo-:iq~Hu 

u 1";1fl1'W'IJ0-:i ff \91 l'Ylt rnr1-w' 1~u m ~ t11 u-s otJU'IJo-:i1 'IJ \91 fJ\91 ffrn m -s :1.JiiA 11 V11n1J 94. 05 ± 

206.50 nf lJ/\911-Sl-:i!lJ\91 'S :IJ1";1fl1'Wm ~ti i u 'li1-:iq~11tl-:i iiAllJlf1f111t]~H'W ff mu ~'WtJ:IJ1"~1fl1'W 

mn~ ~~0~1J1 nru mnu tJ_1nfl"o-:iu'1u\911mu 1 u (E4) 'IJo-:iq~uti'-:i~-:i'WtJ'Uii-:i'Yltrnttu 1~ ~-:i 1~mn 

'J) .d ~ ,=t ... I I ~ Q 'J/ 
1rnt'W Otl'Yl ~~flOfftll'W 1J"ltl'Yll! 'SO 'W fl:1.JQ\9lfflr'lf1'S'S:IJ1Jl'IJ\9ll'Vj~'W on (E2.1) 'IJ0'1t]~lrn-:i 

i 'lfu fl 11:IJ tt "1 fltt "ltl'IJ o-:i ff \911'Yl::: rn tt U l~'W I 'Q ~ ti i 'W'S 01.J U'IJO-:i I 'IJ \Pl Q\91 m l1 n 'S'S lJ ii A 1 I 'Yl 1 n tJ 

1.916 ± 0.543 ~li'lfUfl11:I.Jl1"1fllrnltlmgt1i U'lf'Nt]~H'I-JiiflllJlflf111tj~mi'-:i l~tlt]~H'W rrmu~ 

'WtJi'lfu fl171Jtt"1nttmt1mn~ rr~od~ rrmutJ1nfl"o-:iu'1u\911m-w -won (E4.1) 'IJo-:iq~ul(-:i 1rn::: 
• qJ V 

-w'ot1~~~~rrmutJ1nfl"o-:iu'1-w\911muiu (E4) 'IJo-:iq~ul,'-:i 

l fl'S -:i rrr 1-:i ff-:ifl:IJ'IJ'cl -:iff \911'Vl:::rntt U l~'W 'IJ'cl-:il'IJ\91'0\Pli'l'ltt fl'S 'J :IJ~iifl11:IJ~l-:if1'W ~ 'S :::i'IJ 7 5 % • 
1 "19J.;l1 I I QJ QI~ "1.Q. I I I A 

ff7J.Jl'HHl'IJ'100fl L~l 1J'W 3 mrn f11llJ!!\9lfl\91N'Utl•:iff-:ifllJff\911'Y1~1"r'l'W l~'W 'Sttt 11-:in"lJ\91N'7 lfl~ 
• • 
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'i11m1\,11Y1trn'l1i! 1~'U~l~'U'lf'W ~1v1'U11"1tY11Ju~mru mn 1 ~m ~ Yilttofl tfl 1 'Wi~{lm"1t "1\9111 'U nrilJ • 
~ .c:1,,d,::t QI Q.I ,I 9J Q 9J .i=Q GI ,d_ I A I 

'n'eJtlll"1t'\1lJf) 'fffll'U'YllJ'ff-:JfllJ'ff\911'\1'Ul~'Ufl"11tlfl"1-:Jf)'U'YllJ7f)ff"J195 % lJ 2 f)'(llJ • 
1rlmu~ tl1Jl vi tl1Jf11Jf)l'j ftf)'lfl'IJ o-:i i'!llJ\91; ~ 'i)\l lfll'J 1 'UU 2543-2544 Yl1J11 "1\911'Ylt !'1'11 ,! 1 

~'UL 'U t 'IJ\Pll 'IJ\9l Q\9l 'ff1'11 m 'J lJ L 'U 1J~11ru 'lf1 v~-:i'Ylt m \olt 1'U 00nr1 f-:i if ij fl11lJ Q~ lJ 'fflJ\j 1 ru1~1J1J lfl~'U 
,, 

otl1-:i1 ~ 'U 1 ~i~ i-:ir1111Jmfl'lf'W ~ fl11lJ'l1 'U 111 tl 'U lJ1"19f1fl1 YI ll"1ti'lfil r1111J '11 mn'l1 mv otl1-:i h ~ 
,, ' ' 

\ol llJ'fffll'U Ulf)fl'(lO;jTI l'U \9llf)1'U 1 'U 'IJ O;jl'IJ\91 fll'j 1 <ft,J 'j t 1v'lfi1 ii viih t tJiJ'U l 1f'fviiin\9l 1'lf'U ~l~'Ul'W v-:i 

A d o ~ 9J .i::I Q ~ Cl.I t 6l 9'.Q 

'li'U~l~tl1'i11l'IJ'W\910;jlJflll\91~\911lJl!"1tlH1'Jt1-:iOt11-:i tfl"1'lf~ 

a , V c;' d~ Cl.I ti ii A t "I ,/ ,I 

2.5 l'llVU'lJt>;jUiltm-a 'lf1.htm'lfu0u9 Y11J'ff\911'Yltrn'l1'Ul~'U'Yl-:i'l11J~ 6 rvhfo 38 1-:ift i1m 
I t SJ I 

91 A .o=::t a A!1. \'l 91 ~ \I'} 9' 1 9' a., ct I cv .c::t A!I. 
'Yl~l"1'\1'Ul~'U'YlYl1J'lJlf)'Yli'!~flO l'ffl~tl'U'Yltl"1 'JO;jM'lJl !~llf) Q;J fl;J ~ ll"1tfl'J'ff\PlWlftl'UO'W"7 'HOV 

~ II) 1 .. ,I • ... ... ,I V "' .d II) V I .I "I ,I 
ll~t'\11Jfl ll"1t !Ofl !fl 'Ul~'JlJ \911:IJ"11~1J 'ff\911'Ylt!cl'\1'Ul~'W'YlYl'lJl'fflJO !~llfl '\10VH1fJ !'U1-:ift 

Veneridae ll"1tl'ffl~tl'U'Yltm1-:iff Nereididae, Orbiniidae, Glyceridae ll"1t'l1'UO'W'ffltlYl7'U 

mrn11i1J "1\911'Yltl"1'11Ul~'U~Yl1Jlvl'UlJ7f)~i'!~fio ~l'ff~1'UL'U1-:ift Diogenidae 'JO-:iMlJlftO 

II) V .<!I ,I . 

1'ffl~O'U'Yltm1-:ift Maldamdae, '110VH1~L'U1;Jff Veneridae ll"1tt'ffl~tl'l.J'Yl~m1-:iff Orbiniidae, 

\9171Jii1iu 

.ei. Q,.I " v Q 6l .a. L v. 1 l ,1,et a , d , QI 

fl11lJlJ7f)'lf'U~'IJO;j'ff\911'Ylt!cl'11'U l~'U 1 'Ul 'IJ\olllJtl;Jll'(l~fll'j 'lf1J'J t tl'lf'U O'U "7 lJflllQ "1 mm f)tJ 

1 o.oo ± s.23 1-:irr' 1~vY1ur1111Jmn'llu~ L'UtJ~ Nunri1mnn11q~11~-:i m11il~iir1111Jmn'lfii~mn 
.d. ,:!t d, dt. t ,, 

'Yli'!~flo 'fft11'U\olm~u11fl"10'UOfl (C6.1) 'IJo-:iq~N'U 1rnttl'mJvii'!~fio 'ffmiiu1m1iiih1tvo-:il'U 

(ES) 'Uo-:iq~mi'-:i1rntq~N'U~7'U1'Ul'Y17f1'U 

I ... ,I V "' .d 'l ':'I ,!I 'l v.1 1 o'a 
fl17:IJ'\1 'U lll 'W 'U 'IJO;J 'ff\911'Yl~ l"1'11'Wl~'UIQ "1tl I 'U 'JO'l.J1J'IJO;Jl'IJ\PlllJO;Jl1"1 tfll'J I 'l/1J'J t V'li'U O'W "7 

iiri11'Yllfl1J 296.68 ± 225.96 \911/\oll'Jl;jll.J\,)'j fl11lJ'\1'Ulll'W'WlQ~tlL'U'l11;lt)~N'UiiflllJ7f)fl11t)~ll~;j 

fl'fll'U~Yl'l.Jfl11:IJ'\1'Wlll 'W 'UlJlfl~i'!~O~~fl'fll'U\91"11~'Wllflfio L 'U (C6) 'IJO;Jt)~H'U~;J L 'U 1J~l1tU i1Y1'1.J 

~lfl'~1'U~l'W1'WlJ7f) l!cltUOV~i'!~ftO m11iiu1rn1iitl1'Jtt10-:ilu (ES) 'IJO;Jt)~ll~;j 

,. .., ,1 v "' d 'l ':'I .<!! 'l v. I l old "" 
lJ1"1'li1fl1YI '\JO ;j'ff \911'Ylt 1"1 '11 'U l~'U IQ "1 ti 1 'U 'JOU u'IJ o-:i I 'IJ\91 llJ o-:i 1rnt fll'j 1 'lfu 'J t V'lf'W tl'U "7 lJ 

ri11'Y!1nu 26.52 ± 37.86 n-slJ/m'J1-:i11J\Pl'J 1J11;1;1mvu~~vlmh-:iq~11~-:ii°jfi1mnn11q~rlu 'fftll'U 
d d d I Q ,d ~ j/ j/ .d .ci 

'Yl YI 'l.J lJ 1"1'li1fl1YllJ7 fl'Yl i'!~ 0 ~'IJ 'J nru 'ff fll'U \91 "11~ 'Wllfl "1 O'W Ofl ( C6.1) 'IJ O -:i t)~ll Mlrn ~ 'U OV'Yl i'!~fl 0 
,, 

'fftll'UUlfllliitJ1'J~fJO;jL'U (ES) 'IJO;Jt)~ll~;j 

i'llii fl1 UJ '11 "11 fl'l1 "11tl'IJ o-:i "1\911'Ylt rn '11 tl' 1~u m ~vl u 101Ju'IJ0-:i1'1J\ol 1jjo,:i1rn~ m11 <ft 

U'J t ltl'li'Ut'U "7 ii flll'Y11f1'1.J 1.698 ± 0.624 ~1i'll'Wfl11lJ'\1"11fl'\1"11VIQ ~vl w1h-:iq~11~-:iiiri1mnn11 

q ~N'U fl'tll'U~Y11Ji'llUfl11lJ'\1"11fl'\1"11tllJ7fl~b'[~O~~ fl'tll'U\91"11~'Ullfl~tl'WOfl (C6.1) 'IJD;Jt)~ N'U 

1rn~tl'ot1~i'!~~m11il\olm~mmilolu (C6) 'IJo-:iq~rlu 

1 v .., .., ,1 V<> a Lv.1 1 ,1,d """" 
fl'J ;J 'ff 11 -:i 'ff -:i fl lJ 'IJ O ;J 'ff \9l 1'Yl t 1"1 '11 'W l~'U 'IJ D -:i l '1J \PlllJ O -:i 1mt fll 'j 'lf1J 'J t tl'lf'U D 'U "7 'Yl lJ fl 11 lJ 

~1;Jf1'U~'Jt111J 75 % 'ffllJ7'Jt:1llt1;Jtlt)flt~l~'U 2 f)fllJ fl11lJll\9lf)~l;j'IJ'eJ;jff;jfllJ't1\911'Yl~!cl'\1,!1~'U • 
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lt] j/ <119 ti A,cL:::t Q.I Q.I ~ jl ~ V ,4 a., .d, I d I 

m,~ 1ft'l\P\tl'W'Vl~rnrnn.:ift' nm'WmH'l'.:ifll.JiY\P\1'11'W7\P\'W'fHlWfl"'1.:ifl'W'Vl'lJ7flf117 95 % 'lJ 1 fl .. 

1rlmtJ~ t1rn'Yim.Jnum-sffnm'Ut1.:i"11m1\91 ~ 'illl lfll'S 1'Wu 2543-2544 'Wu11 tl'1,11'Vl~rn11u 1 

,,. '1 "I '1 ~.I "i .. ..i '1 "' ~ ., t ,fd 
\P\'W !'Wl'U\9lll.Jtl.:it1"'1~fll'j !'111J'S~ 1tl'l1'Wtl'W"7 !'WUH1tU'l11tJr1.:i'Vl~rn1,1::;1'WtltlflflH'Wl.Jfl11'lJ~\P\'lJ 

ti~ el t d lt] fj/Q.J i ..c::. 1 d Q.I .d 

ff'lJ\j'StUl'W'lJ'lJlfl'U'Wtltll.:il'H'W !\P\'lf\P\ 'Vl.:ifl11'lJ'lJlfl'lf'W\P\ fl11l.J'l1'Wlll'W'W l.J1'1'lf1fll'W ll'1~\P\'lf'Wfl1UJ 

'11 "1fl'l1'1 ltl 'W tlfl'il 1nii'v.:i'WU'JlU!11W nmi'.11.J1mf l'S~Vtl.:i l 'W l~l.Jiifll'j~'W\,11i'W 'illfll~l.J~iinm'W 



" . 
nm 'fl 11HJlJ :i.rnvhJ. 2539. '.i 1 tl.:J l'U fl ill fl 1'\tfU l'Yl~ n'l '111tlrl.:i 'Y1 ~ tl;WI~ 1'U 00 fl'll o.:i U111 'Y1 fJ iJ 2534-

"" ,, 'i 'i ,.d, ~ 
2539. m~Y111.:i1Y1t11fl'lft"\9l'.i t'Yl'fl 1'U 1ftf.Jft".:i111~ft0:1.J fll~l'Yli"l"I. 

n~ti '.i ft"'.i '.i i"ll'U'li. 2538. fl1'.i ftfl'hl 10~ fl'.i :I.J 1ti l'U 'll O.:J110 tl'Yl~·rn ~1~ 'U! l1ill 'liltJ~.:J 'Yl~ n'lfll'fl 

\91~1'U o on,io nh~ 1m11 'Yltl (iu.:i11i~'l1'1'1.J11rn~1 ~ vo.:i). 1oni,-n .:i1'U iiumft'll~ 62/2538. 

Q/ A fl .C. Q.I 'J) 

ft"tll'U'U1'Ylf.Jlfl'lft"\9l'.i'Y11.:J'Yl~n'I :I.J1111'Yltl1'1tl\J'.ii"l1. 5 l 11'U1. 

~ ,l 'J/ ~ .d.dA ~ Q.I A ,/ 

;\9l~l.Jl 01~\91\,l~fl~. 2544. fl1'.il1fl'hlll'UO.:J\9l'U'l.J'.i~'!11'fl:1.Jft".:J:1.J'l11\9li"l'U'Yl~lfl. i'll'Ufli"l:I.Ji"l 

A QI o' 'J) 

:1.J'l111'Ylf.Jlflf.Jlfl1J\9l'.irtlft"\9l'.i, fl1.:Jl'Yli"l"I. 328 11'U1 . 

.i=t, QI t1,l .Q I A QI d. o'Q.J 

~:I.Ji"lfl ft".:J1'Uft"'U. 2531. ft"\911i"l'U'Yl~n'l'U'.il1ill011'.i~f.JO.:J. l0flft"l'.i1'lilfl1'.ill'U'U'Yl 4, lj'Uf.Ji"l\Pll'Ul 

1h~:1.J.:J'Yl~1ft~.:J\91~1'Uoon no.:i'l.l1~:1.J.:i'Yl~rn m:1.J'U'.i~:1.J.:i. 45 m.h 
.Q Q/ ,/~ .Q ' tr\ ~I Q/ I 

'il:I.Ji"lfl ft".:J1'Uft"'U. 2532. ft"\911i"l'U'Yl~n'l'U'.il1ill011 !'Ylf.JP-l.:J\91~1'UOOfl ('110.:Jllft":1.Jft"l'.i - \91'.il~). lOflft"l'.i . . 
1'117fl1'.ill'l.J'U~ 18, ~'UV'W\Pll'Ul'U'.i~:1.J.:i'Yl~rn~.:i\91~1'Uoon no.:i'l.l1~:1.J.:J'Yl~rn m:1.J'l.l1~m. 50 

~ 

11'U1. 

~1'10 .:J 1\910 O'U. 2546. 1 'f1'.i .:Ji,-{ 1 .:J'U '.i ~ 'lil'fl:I.J 'ff\9l 1'Yl~ 1'111 U l~'U 'U! !'"Jill 011rl'1 '.i 1'111 'U .:J111~'11fl'U1. 
• 

11'.ift"l'.i1'Utll'Yltllrl'lft"\9l{ (Section T) 1'.J~ 2 ll'U'U~ 3 (2546/2003): 213-232. 

9f'U 1\Pll ,.r ~11 fllj m~. 2523. 01i m :I.J1ti l'U 'll0.:J~lft"Q 1'U 1 'U 'U'.i ~l'Ylrl'1 'Ylti. 1'Ylf.Jl'Ui"l'U ,r 1'Ylf.Jlrl'1"1"\9l '.i 

Q/A ,I .:::i, Q.I 'J) 

:I.J111'Uill"Yl\9l ~W'1'1.:Jfl'.iill:1.J1111'Yltl1'1f.J. 147 11'U1. 

ur !i"l '.i II ~:1.Jft!i"l 111 :I.J. 2535. 'f111:I.J'Jtfl'Jt:I.Jll'1~ fll'.i lli"l'.i m ~ 'illf.J'll0.:J'ff\911'Y1~1'111U l~'U'U! nru 07.:Jftfll 

~.:J'W'Yltll. rltymvi1rl'1JY11.:i11!'11rl'lft"191{ 1Y1t11mi1m'Llrucn191 :1.J1111Y1f.J1ifo\j1i"l1. 36 11u1. 

I '.3J o' Q,I t1l ,JI ,I .Q I : 'J) 

ll'li:I.J'litlf.J 511'Ui"l.:J1J. 2530. ft"\911i"l'U'Y1~1'111'1~ft"flli"lll1~I10:1.Ji"l'U'Yl~l'1 'U'.il1ill'Ulflll:I.J'Ull'illi"l'.i~f.J1 -

r'1'111'111. rnnm'l1'117fllrn'U'U~ 19, no.:irl111'il1111ci.:i'l.l1~:1.J.:i m:1.J'l.l1~:1.J.:i. 4111u1. . .,, . 
U'Ul 1ilt1:1.J'Vli"IV:1.J'W"1", :I.Jl'Ui"l l'il!t1,j'.i1f.J ln'l~~:I.Ji"lfl ft".:J1'WiY'W. 2528. 'ff\911'W'U'Y1~1'1'U!nruo111'Ylf.Jrl.:i 

\ll~1t.Joon 2526. 'llf.J.:J7'W1'li7fll'l~ ft°'il/27/1, m:i1'U1iuv'l.l1~:1.J.:i'Yl~rn no.:i'l.l1~m'Yl~rn m:1.J 

'l.l1~:1.J.:i. 35 11u1. 

, ~ "" t d dd \t)p , "' a .I 1 , \I) 
i"l~f.JO:I.J 'lltlf.J.:Jl:I.J. 2525. fll'ltlfl'hll'li'U~'lltl.:J~'Ull'fl:I.J'Yllfl'U I\Pl'illfl'Ylll'Yltl'UL'.itl1J'.i~:I.J.:J 'U011 l'Ylf.J . 

.Q .i::t, t/A QI Q A QI ,I 'J) 

1'Ylf.Jl'Ui"l'Uti 1'Ylf.Jlrl'lft"\9lrn111'UillCV1\9l :I.J1111'Ylf.J7flf.Jlfl'hl\9l'.irl'1ft"\9l'.i. 196 11'U7. 

~:I.J~1i;''liru 'ff .:J'IJ~l'Ul. 2546. 'f117:1.J'ff:1.J'W'U 1l'.i~1117.:JrJ'il 'Utl~ .:Jll1~~0:I.J\910fl7'.illi"l'.i fl'.i ~'illf.J'llO.:J 
u 

lli"IMfl\P"IO'U'W'l$'U! nru 'UlflmJil1nvr 'U.:J111~ 'U'U'Yl'l.J111'1~ 'U.:J111~\9l'.i7~. 1'Ylf.Jl'Ui"l'U 'fil'Ylf.Jl 

Q/ A A QI t/ 

ft"l 't'l'\91 '.i:1.J 117 ti ill CVl\91, :I.J 117 '.l'Yl tllfl tllfl'hl \9l '.i fl'l't'l'\91'.i. 

(}' A t/ ~ QJ ,/ 3/ A Q.I O ~ 19 
'U fl'.i ru 'U'.i~ li'l''.i 511.:ilJ. 2527. fll'.iri'U i'l'flli"l'llfN't'l'\9l1'Yl~lfl11'U 7~'U11 '1.:Jfl7'.i'Y17111:1.J 0-:Jll'.i 1 'U 'Yl~ rn. 

"" ., :ii 
lJ'H11Vltmw. 79 11u1. 
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't'Y'lJ'lflV 1'1''.i'V'l·::l'J. 2528. fll'.i"11'.i1'il'lf'W~'IJ0~~~~1H;1\9'10~frnn'IJ Coelenterates, Sponges W'.l~ 

Mollusks 'Ul~'lf'W~'lJ !nru 'lfltln~ i~'Yi 1~'lfcl1Jl tl10JOJ1'W'V'l'Wfi fll'jflfl'lcll'lJ'Yil'Uru cn\9'1 

'lJ'Y111V1ti1-atift'~uf11u'Vl'.i1hwi rn~ui1u. 95 mh 
ff'lJftfl~~ !'IJ\9'1ff'lJ'Vl'.i, 'W'Wl (~fo'lJvi'V'lvmfo !tcl~'lJlU'V'I !'il1tll'.i1tl. 2522. rl'\9'11~'W'Vl~lcl'IJ1!1ruo11i'VltJ 

• u 

n~\91~1Utltlfl 2520. '.i1M1U1'lflfll'.i~ ff'il/22/15, mnuiititl'.i~'lJ~'Vltlcl fltl~lht'lJ~'Vltrn 

flrntl'.it'lJ~. 32 mh 

A, QI .di ' ~ Q,J .C:..QI QI o' A.QI 

'lJ '.i nru 'V'l'Vltlltl~ 'Vl lL '.i tl ti 'Yi cl'lJ 'Q 'IJ ~. '.i 1 tJ~lU fll'j 1 'iltJQ 'IJ 'Uff'lJ\j'.illi '11 U ~~'Yi '4 U fll 'j 1'il tJ .. ., ~ 

'lJ'Yi11'VltJ11:'W\j'j'V'l1. 48 'Yi'Ul. 

A I e::lfl'a.J ,/ QI ti QI ti~ I 

L'!'lfl\91 ff11~tJl'jtJ'jfl'lcJ !tclt'lht'il1'1J 1'lJCJ.J'.i\91U. 2542. fll'jflfl'lcll'lh~'lflfl'lJff\9'11'V'IU'Vlt!cl'IJU1~l'YiOJ 

' ' 
'IJ1!1lli011fftth i~'Yi1~5JL~\91. 11'.iffl'jfll'j'l.h~'lJ~ iHi 52 'Q'IJ'Uvi 3 L~tlU'V'lt)'lclfllfl'lJ -.. ~ 

'lJQUWU. 'YiUl 221-240. 
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8omh 
,, "' . 
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QI A.CL/ 0 CV QQ.I I A. j) 
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~ V J.::i. 
'lf'UvltfW11'Yl'VflJ (Taxa) 

Phylum Porifera 

Class Demospongiae, 'Wfl-:jJl'Yl~m 

Order Spirophorida 

1. Family Tetillidae, Tetillajaponica Lampe 

Order Halichondrida 

2. Family Halichondridae 

Order Haplosclerida 

3. Family Petrosiidae, Neopetrosia exigua (Kirkpatrick) 

Order Dictyoceratida 

4. Family Dysideidae, Dysidea sp. 

5. Family Spongiidae, Spongia sp. 

Phylum Cnidaria vian1"ri~m t1'1ihm 'U~fll'l-:j 

Class Hydrozoa 1e1v11a~ 

6. Hydrozoan, Unidentified 

Class Anthozoa 'U~fll'l-:j vian1"ri~m t1il'lhm 

7. Order Actiniaria, Sea anemones (~tlf1t~'Vl~lcl), Unidentified 

8. Order Pennatulacea, Sea pens ('Ulf1f11'Vl~lcl), Unidentified 

9. Order Telestacea, Family Telestidae, (~111'W~'V1~1'1) 

Phylum Platyhelminthes 'ti'U6'UV11!1'U'U 

Class Turbellaria 

10. Order Polycladida, Family Pseudocerotidae 
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TETI 

HALI 

PETR 

DYSI 

SPON 

HYDR 

ACTI 

PENN 

TELE 

PLAT 
----------------------------------------------------------=.,-,---------------------+----------i ...... 
Phylum Nemertea 'ti'Ufl'UtflU'Vil'U, 'ti'U6'U1'U'IJ'U 

Class Anopla 

11. Order Heteronemertea, Family Lineidae 

Phylum Annelida 'ti'Ufl'U'Uirfl-:j 

Iii SI a 
Class Polychaeta 1tf!vl6'U'Yl~m 

Order Eunicida 

12. Family Arabellidae 

13. Family Onuphidae 

14. Family Eunicidae, Eunice spp. 

NEME 

ARBA 

ONUP 

EUNI 
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I 
<:I I m·n~n n (IPltJ) 

I I 
A. v dt::11. "' I 

'lf'\.!vlffVl'l'Yl'Vn.J (Taxa) 'lfe:Jtle:J 

15. Family Lumbrineriidae LUMB 

Order Amphinimida 

16. Family Amphinomidae, ~-:J'Vl~rn AMPN 

Order Phy llodocida 

Suborder Glycerifonnia 

17. Family Goniadidae GONI 

18. Family Glyceridae GLYC 

Suborder Nereidifonnia 

19. Family Hesionidae HESI 

20. Family Nereididae, Ul)l'W~tM NERE 

21. Family Pilargiidae PILA 

22. Family Syllidae SYLL 

Suborder Aphroditiformia 

23. Family Pisionidae PISI 

.. 24. Family Polynoidae POLY 

25. Family Sigalionidae SIGA 

Suborder Phyllodociformia 

26. Family Phyllodocidae PHLD 

Suborder Not recognized 

27. Family Nephtyidae NEPH 

28. Family Sphaerodoridae SPHA 

Order Capitellida 

29. Family Arenicolidae AREN 

30. Family Capitellidae CAPI 

31. Family Maldanidae MALD 

Order Opheliida 

32. Family Ophelliidae OPHE 

33. Family Scalibregmidae SERL 

Order Orbiniida 

34. Family Orbiniidae ORBI 



~ Q..I J,e:t 
'lf'UYIUl>l1't1'Y'l1.J (Taxa) 

Order Cossurida 

35. Family Cossuridae 

Order Spionida 

Suborder Spioniformia 

36. Family Spionidae 

37. Family Magelonidae 

38. Family Heterospionidae 

39. Family Poecilochaetidae 

Suborder Chaetopteriformia 

40. Family Chaetopteridae 

Suborder Cirratuliformia 

41. Family Cirratulidae 

Order Stemaspida 

42. Family Stemasspidae 

Order Oweniida 

43. Family Oweniidae 

Order Terebellida 

44. Family Ampharetidae 

45. Family Pectinariidae 

45. Family Sabellariidae 

46. Family Terebellidae 

47. Family Trichobranchidae 

Order Sabellida 

48. Family Sabellidae 

49. Family Serpulidae 
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SERP 
f--------------:-, ----------------------- ----------------; 

. . u 
Phylum S1puncuhda 'tt'Ul!U01 

50. Family Phascolosomatidae SIPU 

• lJ 
Phylum Echmra 'ttUe>U'lfl!U 

51. Echiuran, Unidentified ECHI 



' cl ' 
Vl11H't1 f) (~tl) 

' ~ CV dl:::I, 

'lfUYltJVl1't'l'YfU (Taxa) 

Phylum Nematoda 'ttUt'IU\>11mn..1 

52. Nematodes, Unidentified 

Phylum Priapulida 'ttU0U'tt1'ttU11J 

53. Priapulids, Unidentified 
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' 4 I 
'lf0f.10 

NEMA 

PRIA 
,-----------------------------------l---------

Phylum Brachiopoda 'tt0f.l'UlfllUYI 

Class Inarticulata 'tt0f.l'Ulf1!Uvl 

Order Lingulida 

54. Family Lingulidae, Lingula sp. ('Htltii.hrn~~) 

,,t 

Phylum Mollusca 'tttlf.lUllt'tt'JJO 

Class Bivalvia 'ttamhti 

Order Arcoida 

55. Family Arcidae (m:imtflH) 

Order Nuculoida 

56. Family Nuculanidae 

Order Mytiloida 

57. Family Mytilidae ('HtlVf1t'VM) 

Order Limoida 

58. Family Limidae ('HtlVf1'.i~ i~~) 

Order Veneroida 

59. Family Cyamiidae 

60. Family Galeommatidae 

61. Family Cardiidae ('H'e:W'l11l'1) 

62. Family Carditidae ('HtlVUflHtt'U) 

63. Family Tellinidae· 
QI QI ,,, 

64. Family Veneridae (110vmru, 110V'W'l~'1'U'\ll'l) 

Order Myoida 

65. Family Corbulidae 

Class Gastropoda m>mht~f.11 

Superorder Vetigastropoda 

66. Family Trochidae (110Vi'IJ'Vl:U) 

BRAC 

ARCI 

NUCU 

MYTI 

LIMI 

CYAM 
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CARI 

CARC 

TELL 

VENE 

CORB 

TROC 



' <>I I 

m·n:i'YI n (~ti) 

Q v d.:l 
'lfUmYVl1'Yl'W'U (Taxa) 

67. Family Turbinidae ('Vitll'J~711) 

Superorder Caenogastropoda 

Order Patellogastropoda 

68. Family Calyptraeoidae ('Vitltl~l~) 

Order Sorbeoconcha 

69. Family Buccinidae 
,,.., 

70. Family Cerithiidae ('Vitltlt'1~l'J) 

71. Family Nassariidae ('Vitll'J'UlfllJ'W) 

' ... 
Class Polyplacophora llU'Yl~lil 

Order Neoloricata 
' 

72. Family Chitonidae (~'W'Vl~t1:l) 
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' 4 I 
'1$0[Jt) 

TUB! 

CALY 

BUCC 

CERl 

NASS 

CHIT 
------------------.. ----------------------------1'----------

y cv cal ,=- Q 

Phylum Arthropoda Q-3 fl-:i Id !'W'H'.J-3'ttU 

Class Crustracea Q-3 ;{,:i ~ 1fl'W'W0vl 

Subclass Cirripedia 

Order Thoracica 

. . ~ ~ 

73. Family Balamdae (!'\l'l'rn.:J'Vi'W) 

Subclass Malacostraca 

Order Cumacea 

74. Family Bodotriidae, Unidentified 

Order Amphipoda 

75. Family Caprellidae, Unidentified 

76. Family Vibillidae, Unidentified 

Order Tanaidacea, 

77. Family Unidentified 

Order Isopoda, 

78. Family Gnathiidae 

79. Family Idoteidae 

Order Decapoda, 

80. Family Penaeidae (1.:i'Vl~t1:l) 
,i) d ~ 

81. Family Alpheidae (f:J~'fl'fl'U'W) 

BALA 

CUMA 

CAPR 

VIBI 

TANA 

GNAT 

IDOT 

PENA 

ALPH 



I 
cl I 

Yll 'H~ 't1 n (\WO) 

I 
~ v dct 

'lt'l-!~HY\ll'J'tl'Yfl.J (Taxa) 

82. Family Palaemonidae (1.:Jti'7l..lf1'HI.J) 

" 
83. Caridea, Family Unidentified (Q.:JUlfl~eH.J) 

84. Family Diogenidae (tjlff~TU) 

85. Family Dromiidae (tjtLl..l.:Ji,jl..l) 

86. Family Dorippidae (~tih 

87. Family Ocypodidae (tj'1lJ) 

" 
88. Family Goneplacidae (~'1lJU7~fl) 

89. Family Leucosiidae (tjmt<pJlJ) 

90. Family Pinnotheridae (tj51) 

91. Family Parthenopidae (tj'ill'U) 

92. Family Porcellanidae (tj~1mm) 

93. Family Portunidac (tj~1) 

94. Family Xanthidae (tj'l-u') 

95. Family Grapsidae (tjmrn) 

I -1"" Phylum Echinodermata vinTizrn nmTizrn lJij-rnzrn 

Class Ophiuroidea v1n11.lnz 

Order Ophiurida 

96. Family Amphiuridae (\P'l11l'l.h7t) 

97. Family Ophiactidae (\P'l11t'lh7t) 

' ' v Gl Class Echinoidea !'ll'l-!'tltrn !'ll'l-!'111 &'ii 

Order Ternnopleurida 

98. Family Ternnopleuridae (til'U'Ylt1'1) 

Order Clypeasteroida 

99. Family Fibulariidae (tilm11'l'il) 

Class Holothuroidea ,Ji;.rnzrn 

Order Dendrochirotida 

100. Family Cucumariidae ('U~.:J'\lltt1:1) 

102. Family Phyllophoridae ('U~.:Jff~l) 

Order Molpadiida 

103. Family Caudinidae (tli-i.:Jr11l!'Ut'Ylft) 

4 I 

'ltatm 
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Phylum Hemichordata 

' ~ v de:;t. 
'lf'l-.l~tTVITtl'W'U (Taxa) 

104. Hemichordates, Unidentified 
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HEM! 
1-------------------------------+-------

Phylum Chordata l'W~f.l"tt1't10il 1rniiv-!00ncu'tT tJiirntm 

"' .., Subphylum Urochordata t'W'HH't11't10il 

Class Ascidiacea m1tr-!itt1't10il 

"' ., 
105. Ascidian (l'V-l1 tl~'l11'11tllJ), Unidentified 

Subphylum Cephalochordata u0iivJ00ncu'tT 

Order Amphioxiformes UO'lJ~tltlf1CJ1b1' 

106. Family Branchiostomatidae 

Subphylum Vetebrata tJii1 

Class Actinopterygii tJii1 

Order Perciformes 1.Jmmt~flll~~ 

107. Family Gobiidae (1.Jm~) 

ASCI 

AMPO 

GOBI 
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Vll'fl"fl 'U ':ilU~:;rnU\9'l'Utl·HYfl1'11:;rn'ttm~'UHl,llJ:;~m'Uffl'.i1'il 'Ut)~H~" 

Station 

1. tl1nl!l.itl11nnh:n-:1, 

')1!1J'\J (i'U) 

" 2. 1hnlll.iu1m.:iu:n-:1, 
I ~ ,:!! d 

l)\Jl'fllJl'HJ'YI 7 ('U"elfl) 

5. VTl'll'1'!Jl 

11u'1mmnm.:i <iu> 

6. 'tt'lVfl:U ('\J0fl) 

Date 

3 ij_fl. 47 

3 ii.fl. 47 

3 jj_fl_ 47 

3 ii.fl. 47 

Station 

Code 

Al 

Al.I 

A1 

A2.I 

Soil Type Taxa 

lfl'1'\JU~.:i I Polychaeta, Polynoidae 

U'\J'tt'\Jffl'l'll Capitellidae 

Arenicolidae 

Cirratulidae 

Amphipoda, Caprellidae 

lfl'1'\Jl:Y!'Yll I Polychaeta, Heterospionidae 

Syllidae 

Sphaerodoridae 

Orbiniidae 

Bivalvia, Veneridae 

Amphipoda, Caprellidae 

Decapoda, Leucosiidae 

1mrnunn I Porifera, Spongiidae 

1mn.JU'\J I Polychaet, Nereididae 

l U ~0 fHHHJ 

1:Yl'Yll 

Syllidae 

Cirratulidae 

Maldanidae 

Wet 

Weight 

(gJm2) 

0.07 

0.13 

0,07 

0,07 

0.07 

0.13 

0.40 

0.07 

0.40 

1.00 

0.13 

7.27 

0.07 

0.60 

0.33 

0.27 

0.20 

Quantity 

(indJm
2
) 

6.67 

20.00 

6.67 

6.67 

6.67 

13.33 

73.33 

6.67 

13.33 

6.67 

26,67 

6.67 

6.67 

40.00 

73.33 

33.33 

13.33 

Species 

Richness 

5 

7 

13 

Evenness I Diversity 

Index Index 

0.917 1.475 

0.778 1.514 

0 0 

0.495 1.271 

Gross 

Density 

(ind./m
2
) 

46.68 

146.67 

6.67 

1313.32 

Gross 

Biomass 

(g/m) 

0.4 

9.4 

0.07 

6.8 
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.c::! I d CV t/ 3) ~ I .c::i O , 9} 

vll"Hl't'l 'U (~'el) '.iltl(l~t'e)tlfl'\Jtl·HY~1'Yl~nl'l1lnfl'U!!fl'a~ll'm'Um'.i'HJ uq~u-a,:i 

Station 

6. -tt'1an~il (1-Hrn) 

• ..::. ' ,:9 

7.0Hffal, vrnrn 

1.h~lfl (1'U) 

Date 

3 lJ.ft. 47 

Station 

Code 

A3 

Soil Type Taxa 

Orbiniidae 

Heterospionidae 

Sabellidae 

Terebellidae 

Pectinariidae 

Bivalvia, Veneridae 

Echinodermata, Amphiuridae 

Tanaidacea, Gammaridae 

Amphipoda, Caprellidae 

imnnJu I Polychaeta, Nereididae 

1il~om-rnv 

ff1'1110lJyil1 

Goniadidae 

Capitellidae 

Syllidae 

Heterospionidae 

Magelonidae 

Cossuridae 

Bivalvia, Veneridae 

Hemichordata 

Wet 

Weight 

2 
(gJm) 

1.47 

0.13 

0.13 

1.20 

0.33 

0.47 

0.60 

1.00 

0.07 

1.53 

O.Q7 

0.13 

0.13 

0.13 

O.Q7 

0.20 

0.07 

0.13 

Quantity 

(ind./m
2
) 

220.00 

13.33 

13.33 

6.67 

6.67 

6.67 

13.33 

853.33 

20.00 

46.67 

13.33 

13.33 

13.33 

6.67 

6.67 

13.33 

6.67 

6.67 

Species 

Richness 

9 

. 

Evenness I Diversity Gross Gross 

Index Index Density I Biomass 

(indJm
2
) (g/m) 

0.881 1.936 126.67 2.47 
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vll'H~~ 'U (\91-V) 11U'u~!6Ufl'\Jfl,:jff~1Yl~nnnh~l-!U~(l~fft11Uffl'.i1'i1 luq~ua-:i 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm2) (indJm1 (ind./m1 (g/m1 

8. 01-3ft'11, rHHJ-311l;H 3 lJ.fl. 47 A3.l 1mn.ah-.1 Polychaeta, Maldanidae 0.47 6.67 6 0.936 1.677 60.01 9.13 

(lHlfl) 1iJ~mnmo Nereididae 0.27 6.67 

"' mm Orbiniidae 0.07 6.67 

Bivalve, Tellinidae 5.40 20.00 

Gastropoda, Cerithiidae 2.87 13.33 

Sipunculida 0.D7 6.67 

10. 1ll-3lln''U, "' 3 lHI. 47 BJ.l 1mrnii1m Polychaeta, Pilargiidae 0.D7 6.67 9 0.632 1.388 513.35 18.47 

~Hll.J!lf'UO(lHJfl) Spionidae 0.07 6.67 

Arabellidae 0.D7 13.33 

Bjvalvia, Veneridae 7.07 120.00 

Nuculanidae 2.47 100.00 

Tellinidae 6.93 246.67 

Gastropoda, Trochidae 0.47 6.67 

Echinodermata, Amphiuridae 0.07 6.67 

Decapoda, Goneplaridae 1.27 6.67 

11. 1Jl-3Un''U, "' B2 "\'l'.ilffUl.J Polychaeta, Maldanidae 0.27 6 3 lJ.fl. 47 80.00 0.882 1.581 206.67 1.07 

1mumrn (1u) "' Glyceridae li:llln'l111 0.33 33.33 

Terebellidae 0.07 6.67 

Arabellidae 0.D7 20.00 
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mn:J~ 'U (~rl) ~lt'.Ji;l~!Btlfl'Url:Jff~1'Yl~rnlru'1~'UU~i;1~'t,1'(llthhn,1 iuq~ua:J 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJml) (ind.Im) (ind./m
2
) <g1m1 

Spionidae 0.27 40.00 

Bivalvia, Veneridae 0.07 26.67 

d 

'Ylrnn.h.J Polychaeta, Maldanidae 12.lJHtlll''U, 3 lJ.fl. 47 B2.1 0.07 13.33 16 0.836 2.317 572.68 74 

~HJ'l.JM ('UOfl) mmlu Glyceridae 0.20 26.67 

ur1::1il~0fl Syllidae 0.47 40.00 
d 

l10 Off! 'I'll Arabellidae 0.o7 6.67 

Spionidae 0.07 20.00 

Cossuridae 0.07 13.33 

Onuphidae 0.o7 13.33 

. Bivalvia, Veneridae 14.87 160.00 

Cariidae 4.07 6.67 

Tellinidae 1.47 33.33 

Arthropoda, Cirripedia, Balanidae 9.40 46.67 

Anomura, Diogenidae 40.53 106.67 

Nemertea 0.13 13.33 

Cnidaria, Pennaculacea 0.47 40.00 

Sipunculida 0.o7 6.67 

Cephalochordata, Amphioxiformes 2.00 26.67 
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viTnn1 'II (\916) 11U!:l~rnt1~'UB•:nrn1n~t!:l'tt'Ul~'\.Jt1\911;1~~mumn'il uq~trn-i 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(indJm) (g/m2) (g./m) (ind./m
2
) .. 

B3 "' Polychaeta, Arabellidae 0.13 26.67 6 0.898 1.61 66.68 2.21 13. lll-:J!lff'U,101-l'Ufll 3 :U.fl. 47 '111ltlff 
,, 

(lu) 'Ul111't'I Spionidae 0.o7 13.33 

Glyceridae 0.07 6.67 

Nereididae 0.o7 6.67 

Capitellidae 0.o7 6.67 

Arthropoda, Anomura, Diogenidae 1.80 6.67 
d d 

C2 Mlli.Jll Polychaeta, Capitellidae 0.o7 20.00 13 0.61 666.68 99.47 15. fl'.i'.il'lfl,101~,Hltl I :U. fl. 47 1.565 

clu) 1i.Jiiomrnu Orbiniidae 0.27 40.00 

,Jum~v.:iiY Heterospionidae 0.13 20.00 

1'1110:Ull~-:J Arenicolidae 0.o7 13.33 

Maldanidae 0.07 13.33 

Syllidae 0.o7 6.67 

Arabellidae 0.93 6.67 

T erebellidae 0.o7 6.67 

Cirratulidae 0.13 86.67 

Nereididae 0.13 13.33 

Arthropoda, Anomura, Diogenidae 28.47 46.67 

Decapoda, Xantidae 1.67 6.67 

Cirripedia, Balanidae 67.40 386.67 
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' ,::::l I ~ QI fl' 3/ .c::\ I ..:::1 0 , 'JI vnnrn 'll (~ti) 111'Jr;\~Wl'J~'\Jt1,H1'm'l'J~rn'l-'m1~mt11r;\~'ff0Tmn1-rn uq~trn-:i 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind./m

2
) (g/m1 

16. mm1.:i (irnn) 
.. 

C2.1 1 lJ.fl. 47 1rrn1-1ftnn Polychaeta, Ophellidae 0.G7 6.67 7 0.411 0.799 346.68 5.07 

Heterospionidae 0.G7 6.67 

Syllidae 0.13 13.33 

Maldanidae 0.27 6.67 

Bivalvia, Veneridae 4.20 280 

Tellinidae 0.27 26.67 

Nemertea 0.07 6.67 

17. 0110~1J,mrnrin 
.. 

1 lJ.ft. 47 . C3 irrnu1Ju Polychaeta, Orbiniidae 1.33 93.33 17 0.82 2.323 400.03 20.53 

(h.1) !U~tlfllltHJ Heterospionidae 0.07 13.33 .. 
mvn Arenicolidae 1.40 46.67 . 

Maldanidae 0.13 13.33 

Syllidae 0.40 40.00 

Cirratulidae 0.o7 6.67 

Nereididae 1.53 26.67 

Ophellidae 0.53 20.00 

Magelonidae 0.13 6.67 

Sternasspidae 0.33 6.67 

Sabellidae 0.80 6.67 

Bivalvia, Veneridae 0.40 6.67 
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~nnn1 'II (~o) ':i1ui1:::rnt1~'11t1,nrn1'Y1:::rnllm~un~fl:::'ffmim-1'J'H1 uq~ufl.:i 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm2) (ind./m1 (indJm1 (g/m1 

17. Bl1~fllJ,fH'll~Bl1 Bivalvia, Tellinidae O.o? 6.67 

(iu) Amphipoda, Caprellidae 0.20 86.67 

Gastropoda, Nassariidae 7.93 6.67 

Hemichordata O.D7 6.67 

Holothurioidae, Cucumariidae 5.13 6.67 

18. !llHllJU,j~, 1111'\fl 
d 

l lJ.rl. 47 C3.l tr1'1uirrm Polychaeta, Orbiniidae 0.27 13.33 11 0.965 2.314 180 5.47 

(l-!Vfl) OlJ~l Heterospionidae 0.13 26.67 

Syllidae 0.13 20.00 

Ophellidae 0.13 13.33 

Stemasspidae . 0.13 6.67 

Terebellidae 0.87 20.00 

Bivalve, Veneridae 0.07 13.33 

Tellinidae 0.07 6.67 

Echiura, Echiuridae 0.13 26.67 

Nemertea 0.07 13.33 

Decapoda, Pinnotheridae 3.47 20.00 

21.h~iil~ <iu) 
d 

I lJ.rl. 47 cs m1vilu Polychaet, Arabellidae 0.80 6.67 9 0.889 1.952 113.35 68.47 

!rl'1'WiY!l'll Capitellidae 1.20 6.67 

Arenicolidae 0.60 26.67 
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mn-3~ 'II (~u) 11t1~~1flt1fl'IJU-HY\911'Yl~rnM-w'1~1m~~~mnihhn'il luq~ll'tl-:J 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(indJm
2
) (gJm1 (indJm1 (g/m1 

21.h~m~ <1-u) Syllidae 0.13 13.33 

Ophellidae 0.20 33.33 

Bivalvia, Veneridae 0.07 6.67 

Amphipoda, Caprellidae 0,07 6.67 

Nemertea 0.07 6.67 

Decapoda, Portunidae 65.33 6.67 

22. h ~ m~ (u0n) "' CS.I 11'1~-uilu Polychaeta, Orbiniidae 1.67 186.67 13 0.698 1.789 440.02 5.2 l lJ.l'l.47 

11.li'iomrnu Heterospionidae 0.07 6.67 
d 

'il'l'Vll Arenicolidae 0.40 33.33 

. Maldanidae 0.47 20.00 

Syllidae 0.93 106.67 

Ophellidae 0.53 33.33 

Glyceridae 0.20 6.67 

Cossuridae 0.07 6.67 

Phyllodocidae 0.13 6.67 

Bivalvia, Veneridae 0.13 6.67 

Echiura, Echiuridae 0.20 13.33 

Sipunculida 0.13 6.67 

Decapoda, Porcellanidae 0.27 6.67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm) (ind.Im) (ind.Im) (g/m) 

23. ~irnnrnn~t> (tu) 
.. 

l lJ.fl. 47 C6 '1111tl'UU Polychaeta, Nereididae 0.07 6.67 8 0.72 1.497 266.67 15 

ll'l~Uff!'111 Capitellidae 0.13 20.00 

tllJfll Glyceridae 0.13 26.67 

Onuphidae O.o7 6.67 

Bivalvia, Veneridae 0.67 33.33 

Mytilidae 0.13 13.33 

Amphipoda, Caprellidae 0.13 13.33 

Arthropoda, Anomura, Diogenidae 13.67 146.67 
,. .. 

C6.l lfl~m.lu Polychaet, Nereididae 0.87 26.67 14 553.35 24. ~,rnnrnrmo I lJ. fl. 47 0.743 1.96 101.93 

('UOfl) 11.l~tlfl'HOO Maldanidae 1.60 200.00 .. 
"1'!'111 Stemasspidae 0.33 6.67 

Arabellidae 0.87 113.33 

Capitellidae 0.13 20.00 

Syllidae 0.o7 13.33 

Cossuridae 0.o7 6.67 

Spionidae 0.53 46.67 

Pectinariidae 26.47 20.00 

Bivalve, Veneridae 1.47 46.67 

Nuculanidae 0.o7 6.67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(indJm) (g/m) (gJm1 (indJm1 .. 
24. 11"7111.JllflcHJ Nemertea 3.07 13.33 

(Uflfl) Gastropod, Tubinidae 0.13 6.67 

Holothurioidea, Phyllophoridae 66.27 6.67 

="" ~ "" 1mnn.Ju Polychaeta, Pisionidae 0.13 526.68 14.33 26. 1::up:1~n1orn 1 lJ.fl. 47 D1.1 20.00 15 0.813 2.202 

('WOO) 11.Hiomrno Terebellidae 0.40 6.67 

"" mm Arenicolidae 2.87 20.00 

Orbiniidae 1.20 106.67 

Glyceridae 0.73 13.33 

Onuphidae O.o? 6.67 

Maldanidae 1.67 40.00 . 
Arabellidae 0.47 73.33 

Spionidae 0.07 13.33 

Poecilochaetidae 0.33 66.67 

Bivalvia, Veneridae 5.33 126.67 

Nuculanidae O.o? 6.67 

Sipunculida 0.80 13.33 

Priapulida 0.13 6.67 

Decapoda, Pinnotheridae 0.07 6.67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind.Im) (g/m2) 

27. 1iu1r111 'hw .. 
D2 l lJ.fl.47 m10,Ju Polychaeta, Nereididae 0.o7 6.67 22 0.862 2.665 420.04 25.47 

vnru'!fv <h.1) t ,J ~ ti m-rn o Syllidae 0.07 6.67 
~ 

.. 0 

"fflJWll" Glyceridae 0.o7 6.67 

omvn Onuphidae 0.27 33.33 

Maldanidae 0.80 l06.67 

Arabellidae 0.13 26.67 

Eunicidae 0.33 26.67 

Goniadidae 0.07 6.67 

Bivalvia, Galeommatidae 0.07 6.67 

Cyamiidae 0.07 6.67 

Mytilidae 2.93 26.67 

Gastropoda, Calypthaeidaae 6.20 13.33 

Arthropoda, Anomura, Diogenidae 5.47 33.33 

Decapoda, Xanthidae 1.20 6.67 

Amphipoda, Vibillidae 0.o7 6.67 

Cirripedia, Balanidae 0.87 20.00 

Tanaidacea, Gammarridae 0.o7 6.67 

Sipunculida 0.13 6.67 

Echinoidea, Temnopleuridae 5.73 33.33 
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Station 

27. 1i'Wlrll'J'lvw 

mw 'b'a <h.1 > 

30. 1::'1111-:l'ilOlllnUl.!, 

" w .'I 
~ l.! lllfl fl1J1Hl lJ 

~hn11 

31. 'iltll.JlnUl.!, 

~OlJfll'J11l, 

mnm1~ 

Date 

1 ii.fl. 47 

1 ii.fl. 47 

Station 

Code 

D3.1 

D4 

Soil Type 

mwiJu 

1 flt'll.!ff 
~ 

lJl\lllt'lfllJ 

ll~-:1 

Taxa 

Ophiuroidea, Ophiactidae 

Amphiuridae 

Cephalochordata, Amphioxiformes 

Polychaeta, Orbiniidae 

Capitellidae 

Nereididae 

Syllidae 

Maldanidae 

Cirratulidae 

Bivalvia, Veneric4le 

Corbulidae 

'Ylnui'i I Polychaet, Nereididae 
~ 

tl1mmrn I Capitellidae 

11~-:I Maldanidae 

Eunicidae 

Syllidae 

Porifera, Tetillidae 

Cnidaria, Pennatulacea 

Bivalvia, Veneridae 

Wet 

Weight 

(g./m) 

0.60 

0.20 

0.o7 

0.07 

0.53 

0.07 

0.13 

0.40 

0.13 

0.13 

0.o7 

0.07 

0.o7 

0.27 

0.o7 

0.07 

366.47 

0.20 

0.80 

Quantity 

(ind./m
2
) 

20.00 

6.67 

6.67 

6.67 

20.00 

6.67 

13.33 

53.33 

13.33 

6.67 

6.67 

6.67 

6.67 

73.33 

6.67 

13.33 

473.33 

6.67 

46.67 

Species 

Richness 

8 

14 

. . 

Evenness I Diversity 

Index Index 

0.841 1.75 

0.52 1.372 

Gross 

Density 

(ind.Im) 

126.67 

713.67 

Gross 

Biomass 

(g/m) 

1.53 

368.6 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

2 
(gJm) (ind./m

2
) 

Richness 
(ind./m1 (g/m2) 

"' 31. 'iltllJl'VWlJ, Mytilidae 0,07 20.00 

iJ01J~ T:rn1, Nemertea 0.13 6.67 

Arthropoda, Anomura, Diogenidae 0.07 6.67 

Decapoda, Penaeidae 0.o7 13.33 

Ophiuroidea, Amphiuridae 0.13 20.00 

Cephalochordata, Amphioxifonnes 0.13 13.33 

34. lllHJ-:JllrlU (l'W) "' "' 10 lJ.fl. 47 El m1t1'ff Polychaeta, Capitellidae 0.07 6.67 7 0,887 1.727 180 2.87 
,, 

u1vrn1 Glyceridae 0.40 33.33 

Orbiniidae 0.o7 40.00 

. Bivalvia, Veneridae 0.27 53.33 

Sipunculida 0.13 26.67 

Tanaidacea, Gammaridae 0.20 13.33 

Gastropoda, Nasriidae 1.73 6.67 

37. 1.hrnrv111!0 (iwn) "' mien.Ju IO lJ.rl. 47 E2.l Polychaeta, Nephtyidae 0.13 6.67 9 0.904 1.987 100.01 1 

1mm Ophellidae 0.o7 6.67 
,, 

"' 0 

'ff'WWlli:l Oweniidae 0.07 6.67 

Pectinariidae 0.o7 6.67 

Maldanidae 0.07 13.33 

Capitellidae 0.o7 6,67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind.Im) (g/m2) 

37. UmtJ'tiii!tJ (lWf1) Syllidae 0.13 13.33 

Sipunculida 0,07 6.67 

Cephalochordata, Amphioxiformes 0.33 33.33 

39. Ulfll'HltJ~UlU 
d 

E4 IOlUI. 47 'l'lrnJif Polychaeta, Eunicidae 0.93 20.00 10 0.202 0.465 l 186.68 658.8 
~ 

~nmu (1u) 'Ul~l'il Glyceridae 0.27 20.00 

tllJ!l~H Capitellidae 0.40 13.33 

Bivalvia, Veneridae 4.53 6.67 

Gastropoda, Cerithiidae 1.80 6.67 

Nemertea 0.13 13.33 

Sipunculida 1.00 6.67 

Arthropoda, Anomura, Diogenidae om 6.67 

Holothurioidea, Cucumariidae 643.60 1086.67 

Phyllophoridae 6.07 6.67 

40. Ulf1i'l'iltJ~UllJ IO lJ.fl. 47 E4.l '1'1':iltJDlJ Polychaeta, Orbiniidae 0.27 13.33 17 0.944 2.617 220.01 61.53 

~rnnu (lJtJf1) ifl-auii1m Capitellidae 0.27 26.67 

Heterospionidae 0.13 13.33 

Arenicolidae 0.13 6.67 

Syllidae 0.20 20.00 

Glyceridae om 13.33 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJmz) (ind./m
2
) (ind./m1 (g/mz) 

40. 1hnmrn-r1hu Phyllodocidae 0.o7 6.67 

~,mu (uon) Terebellidae 0.o7 6.67 

Cnidaria, Telestacea, Telestidae 56.07 6.67 

Bivalvia, Veneridae 0.o7 6.67 

Bivalvia, Nuculanidae 0.o7 6.67 

Nemertea 0.20 33.33 

Echiura, Echiuridae 0.20 20.00 

Amphipoda, Caprellidae 0.13 20.00 

Decapoda, Penaeidae 3.53 6.67 

Cephalochordata, Amphioxifonnes 0.o7 6.67 . 
11 

. , 
41. lfllllJ'Wl'.i::llO~ 9 ii.fl. 47 E5 'Ylllll'HOllJ Polychaeta, Maldanidae 0.o7 6.67 5 0.861 1.386 53.35 0.4 

(ht) 'llu1mmiY Nereididae 0.13 26.67 

" 
'Ul~l'10lJ Glyceridae 0,07 6.67 

!'Vil Heterospionidae 0,07 6.67 

Orbiniidae 0,07 6.67 

42. iJ1n111hf n::oo~ 9 ii.fl. 47 E5.l 1flnu11u Polychaeta, Trichobranchidae 2.40 13.33 8 0.958 1.992 86.67 3.67 

(lHlfl) !UililfflfOll Orbiniidae 0.13 13.33 

"' 'ffl'Yll Arenicolidae 0.o7 6.67 

Bivalvia, Tellinidae 0.o7 6.67 
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Station 
Station Date 

Code 

---.,-

42. 1l1rn1litln~uo~ 

('UO0) 

lo ~ ~ 0 

46. 11lfllllJ'.ill'l~,11'Ufll 9 ij_fl_ 47 Fl.I 

(irnn) 

Soil Type 

'Vl'.ilf.ltl'U 

imrn« 
" il 111mm lJ 

tlrH 

Taxa 

Veneridae 

Sipunculida 

Ophiuroidea, Amphiuridae 

Decaopoda, Penaeidae 

Polychaet, Pectinariidae 

Glyceridae 

Maldanidae 

Spionidae 

Nereididae 

Syllidae 

Ophellidae 

Amphipoda, Caprellidae 

Cnidaria, Pennatulacea 

Ophiuroidea, Amphiuridae 

Echinoidea, Fibulariidae 

Urochordata, Ascidacea 

Cephalochordata, Amphioxiformes 

Wet 

Weight 

2 
(g./m) 

0.G7 

0.13 

0.47 

0.33 

0.67 

0.27 

0.27 

0.G7 

0.13 

0.53. 

0.G7 

0.G7 

0.07 

0.47 

0.27 

76.20 

0.27 

Quantity 

(ind./m
2
) 

6.67 

20.00 

13.33 

6.67 

13.33 

26.67 

46.67 

6.67 

13.33 

73.33 

6.67 

6.67 

6.67 

26.67 

6.67 

533.33 

26.67 

Species 

Richness 

13 

. . 

Evenness I Diversity 

Index Index 

0.52 1.334 

Gross 

Density 

(ind.Im) 

793.35 

Gross 

Biomass 

(g/m) 

79.33 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJmz) (ind./m1 (indJm1 (g/m1 .. ,,, ,,, 
47. l1l~Ulf:il'l'l<I, 9 lHl. 47 F2 m1t.11Ju Polychaeta, Capitellidae 0.07 6.67 5 0.851 1.37 126.68 0.6 

~~~'.i1'il (iu) imrnifr111 Glyceridae 0.20 46.67 

Syllidae 0.o7 6.67 

Orbiniidae 0.o7 26.67 

Sipunculida 0.20 40.00 

49. 'ff1l-qfl'll'lfl~lVi 
,,, 

m1m.Ju Polychaeta, Nereididae 6.67 9 ll.rl. 47 F3 0.o7 17 0.920 2.550 186.7 56.87 

(lu) 11rnomrnt1 Capitellidae 0.13 26.67 
,. 
'ffll'll Lumbrineriidae 0.40 6.67 

Maldanidae 0.o7 6.67 

. Eunicidae 0.07 33.33 

Ophellidae 0.o7 6.67 

Onuphidae 0.o7 6.67 

Syllidae 3.87 13.33 

Glyceridae 0.13 13.33 

Pilargiidae 0.o7 6.67 

Polynoidae 0.07 6.67 

Porifera, Dysidiidae 49.73 6.67 

Bivalvia, Veneridae 0.33 6.67 

Tanaidacea, Gammaridae 0.07 6.67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m1 (ind./m
2
) 

Richness 
(ind./m

2
) (g/m1 

= 49, iY1'W!f1'11'1/l~ll'I Cumacea, Bodotriidae 0,07 6.67 

(h~) Ophiuroidea, Ophiactidae 1.67 26.67 

50. 1.hnmm-mmi-:i 9 ii.n. 47 F3.I imnn.Ju Polychaeta, Terebellidae 1.27 20.00 24 0.947 3.009 346.68 4.87 

('Welfl) 
.. 

l'l'.ill'.Jffl'Yll Orbiniidae 0.40 20.00 

Nereididae 0,07 13.33 

Eunicidae 0.53 26,67 

Syllidae 0.20 46.67 

Phyllodocidae 0,07 6.67 

Arenicolidae 0,07 6.67 

. Arabellidae 0.13 13.33 

Glyceridae 0,07 6.67 

Heterospionidae 0.13 13.33 

Capitellidae 0.27 20.00 

Goniadidae 0,07 6.67 

Ophellidae 0.13 13.33 

Magelonidae 0,07 6.67 

Polynoidae 0.13 6.67 

Cnidaria, Hydrozoa 0.07 6.67 

Bivalvia, Veneridae 0.20 13.33 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g/m2) (g./m2) (ind.Im) (ind./m
2
) 

50. ll1mrnMumH Tellinidae 0.13 6.67 

(lHHl) Nemertea 0.20 13.33 

Sipunculida 0.27 13.33 

Echiura, Echiuridae 0.o7 20.00 

Decapoda, Penaeidae 0.o7 13.33 

Ophiuroidea, Amphiuridae 0.o7 6.67 

Cephalochordata, Amphioxiformes 0.20 26.67 

53. 0111,J <hn d 

F5 
d 

Polychaeta, Ophellidae 0.13 6.67 6 0.753 1.35 80.02 232 9 lJ.fl. 47 ll'Jl(Jff 
~ 

'\.Jl~Ti:l Capitellidae 0.o7 6.67 

tlll!'Vll Phyllodocidae 0.07 6.67 

Sabellidae 0.o7 6.67 

Porifera, Petrosiidae 230.33 6.67 

Ophiuroidea, Ophiactidae 1.33 46.67 

54. 0111,J ('Utlfl) 
d 

F5.l 1m,uuu Polychaeta, Terebellidae 0.40 6.67 13 0.940 153.35 1.87 9 lJ.fl. 47 2.412 
d 

Yl':ilV~llll Arabellidae 0.13 26.67 

Goniadidae 0.13 13.33 

Syllidae 0.53 26.67 

Glyceridae 0.o7 13.33 

Capitellidae 0.07 6.67 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(ind./m
2
) (g/mz) (g./m) (ind./m

2
) 

54. 0lll'U (lHlfl) Ophellidae 0.13 13.33 

Lumbrineriidae 0.D7 6.67 

Maldanidae 0.D7 6.67 

Nemertea 0.07 13.33 

Echiura, Echiuridae 0.D7 6.67 

Cephalochordata, Amphioxiformes 0.07 6.67 

Ophiuroidea, Amphiuridae 0.D7 6.67 
~ .. 

55. u1nu1hh1h::w:1{ 8 lUI. 47 Gl hrnuuu Polychaeta, Ophellidae 0.13 26.67 22 0.601 1.858 833.36 9.33 

(l'U) m 1t1 u u Magelonidae 0.13 13.33 

1iJ~onmw Orbiniidae 3.13 453.33 . 
.. 0 irn, Maldanidae 0.07 6.67 

Arabellidae 0.07 6.67 

Terebellidae 0.20 6.67 

Hesionidae 0.D7 6.67 

Arenicolidae 0.20 26.67 

Sabellidae 0.D7 6.67 

Glyceridae 0.47 13.33 

Goniadidae 0.40 20.00 

Nereididae 0.67 113.33 

75 



• 

vll'il<l~ 'U (~tl) '.ilm'l~tflU~'UO<lff~1'Yl~tm·rW1~l-Ht~a~'fftl1Uffn1'il iuq~ur:\'<J 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g.tml (ind./m
2
) (ind./ml <g1m1 

,, 
55. '.Ulf1Utiunh:ui1{ Syllidae 1.27 40.00 

(lu) Onuphidae 1.00 26.67 

Eunicidae 0.20 13.33 

Serpulidae 0.13 6.67 

Bivalvia, Veneridae 0.07 6.67 

Nemertea 0.07 13.33 

Sipunculida O.D7 6.67 

Decapoda, Penaeidae 0.20 6.67 

Decapoda, Dorippidae 0.67 6.67 

Holothurioidea, Cucumariidae . 0.07 6.67 
,, 

"' 56. '.Ulfl11tiu11h:ui1{ 8 lJ.fl. 47 GI.I 1mnnJu Polychaeta, Pectinariidae 0.13 13.33 23 0.682 2.138 686.69 6.13 

('U0f1) 'Yl'jltJ'.U'U Stemasspidae 0.07 6.67 

1uil0mmo Cossuridae 0.07 6.67 

"' ffl'Yll Eunicidae 0.07 6.67 

Ophellidae 0.20 33.33 

Capitellidae 0.47 33.33 

Magelonidae 0.07 6.67 

Orbiniidae 2.67 326.67 

Maldanidae 0.13 20.00 
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Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g.1m1 (indJml (ind./ml (g/ml) 

56. '!11mtiil11u-:i:;m1{ Arabellidae 0.13 13.33 

(lHlfl) Arenicolidae 0.13 20.00 

Sabellidae 0.13 20.00 

Goniadidae 0.D7 6.67 

Nereididae 0.47 33.33 

Syllidae 0.33 73.33 

Amphinomidae 0.D7 6.67 

Cnidaria, Actiniaria 0.13 6.67 

Bivalvia, Veneridae 0.40 6.67 

. Corbulidae 0.D7 6.67 

Nemertea 0.13 20.00 

Amphipoda, Caprellidae 0.Q7 6.67 

Tanaidacea, Gammaridae 0.Q7 6.67 

Echiura, Echiuridae 0.Q7 6.67 

' " 63. 0111'l-:im:;1m,1 
.. 

17 :IJ.fl. 47 G3 1mrnifrm Polychaeta, Arenicolidae 0.13 13.33 13 0.824 2.113 239.68 5 

(1lJ) omh Maldanidae 0.07 6.67 

Glyceridae 0.20 20.00 

Syllidae 0.27 20.00 

Magelonidae 0.Q7 6.67 
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Station 
Station Date 

Code 

' ,, i 63. on~-3m:;mu( 'U) 

' ,, 
64. 011~-3m:;11rn 17 ll.fl. 47 G3.I 

('WOO) 

Soil Type Taxa 

Orbiniidae 

Arabellidae 

Cnidaria, Actiniaria 

Cnidaria, Hydrozoa 

Bivalvia, Veneridae 

Nemertea 

Echiura, Echiuridae 

Arthropoda, Anomura, Diogenidae 

1miml'U I Polychaeta, Cossuridae 

nrnomrnu 

ffllllOlJfll 

Glyceridae 

Heterospionidae 

Capitellidae 

Orbiniidae 

Maldanidae 

Goniadidae 

Pisionidae 

Syllidae 

Amphipoda, Caprellidae 

Decapoda, Penaeidae 

Wet 

Weight 

(g./mz) 

0.47 

0.o7 

0.13 

0.o7 

0.20 

0.13 

0.20 

3.00 

0.o7 

0.47 

0.07 

0.07 

0.13 

0.07 

0.67 

0.o7 

0.13 

0.o7 

0.33 

Quantity 

(ind./m
2
) 

93.33 

6.67 

6.67 

6.67 

6.67 

20.00 

13.33 

20.00 

6.67 

6.67 

13.33 

6.67 

13.33 

6.67 

26.67 

6.67 

33.33 

6.67 

26.67 

Species 

Richness 

13 

. ' . 

Evenness I Diversity 

Index Index 

0.913 2.343 

Gross 

Density 

(ind./m
2
) 

166.69 

Gross 

Biomass 

(g/m2) 

2.47 
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' .c::I I d CV t? 'j}~ I .:::So 1 ~ 
fll'.iHfl 'II (\9\tl) ';j7tlr;l~lt)l'J~'Ut)..:JtHl1'l'l~rn11m~'Wlt~r;l~'tYOTl-H1Tn'i1 'Wtj~Ur;l..:J 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind./m

2
) (g/m1 

Cephalochordata, Amphioxifonnes 0.27 6.67 

Platyhelminthes, Pseudocerotidae 0.Q7 6.67 
,, 

65.111rnlli1-him11J~ 16 itr1. 47 G4 lfHl'l-lllll Polychaeta, Pectinariidae 0.33 6.67 19 0.876 2.580 287 3.73 

<lu) 1-iJilomrna Eunicidae 0.13 20.00 

"' i;!'l'Yll Ophellidae 0.27 80.00 

Nereididae 0.13 13.33 

Maldanidae 0.Q7 6.67 

Glyceridae 0.13 13.33 

Orbiniidae 0.Q7 6.67 

Capitellidae 0.47 13.33 . 
Syllidae 0.13 13.33 

Oweniidae 0.13 13.33 

Cnidaria, Actiniaria 0.13 6.67 

Bivalvia, Veneridae 1.13 33.33 

Corbulidae 0.13 13.33 

Gastropoda, Cerithidae 0.Q7 6.67 

Amphipoda, Caprellidae 0.Q7 6.67 

Cumacea, Bodotriidae 0.Q7 6.67 

Decapoda, Palaemonidae 0.Q7 6.67 
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' ,ct I .:::! QI o' j/e::,., I .:::So i 9J 
vll'Hl't'I 'll (\910) 11£Hl~ttltl~'Utl"'1'\ol1'Yl~!a'H'Wl~'\.H!\ola~ffm'\.H1'111'il '\.HJ~trn" 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m2) (ind./m
2
) 

Richness 
(ind.!m1 (g/m2) 

Ophiuroidea, Amphiuridae 0.13 13.33 

Cephalochordata, Amphioxiformes 0.Q7 6.67 

66. 1l1rn11hl1iin11J~ 
d 

lrHl'IJft!'l'll Polychaeta, Arenicolidae 16 ll.fl. 47 G4.l 0.Q7 6.67 20 0.873 2.614 366.35 6.2 

(lHlfi) Nereididae 0.80 66.67 

Glyceridae 0.07 6.67 

Magelonidae 0.07 6.67 

Arabellidae 0.Q7 13.33 

Cossuridae 0.Q7 6.67 

Heterospionidae 0.13 6.67 

Maldanidae 0.27 40.00. 

Goniadidae 0.Q7 13.33 

Ophellidae 0.27 33.33 

Syllidae 0.13 13.33 

Oweniidae 0.53 13.33 

Orbiniidae 2.60 60.00 

Bivalvia, Veneridae 0.47 6.67 

Corbulidae 0.o? 13.33 

Limidae 0.07 6.67 

Nemertea 0.13 6.67 
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fll'll~~ '\I (~O) ';i7tli1~l0tl~'Ut)~rj\,J'll'l~rnl'IU7~'1-Jll~i:l~ffmuihn'il iuq~ui\'~ 

Station 

66. 'Ulflt!lltll,JlJYl'lJ~ 

(lJOf1) 

69.1hnm_itl111'1'f (iu) 

Date 

16 ii.fl. 47 

Station 

Code 

GS 

Soil Type Taxa 

Tanaidacea, Gammaridae 

Isopoda, Gnathiidaea 

Decapoda, Palaemonidae 

1 m,rn,Ju I Polychaet, Pectinariidae 

I ,J ti B filHHJ 

ft!YlltllJ~l 

Orbiniidae 

Sabellidae 

Nereididae 

Ampharetidae 

Ophellidae 

f,.renicolidae 

Syllidae 

Glyceridae 

Heterospionidae 

Amphinomidae 

Maldanidae 

Pilargiidae 

Bivalvia, Veneridae 

Corbulidae 

Amphipoda, Caprellidae 

Wet 

Weight 

(gJm) 

0.o7 

0.20 

0.o7 

0.07 

0.27 

0.o7 

0.o7 

0.13 

0.67 

0.13 

1.20 

1.13 

0.13 

1.33 

1.07 

0.o7 

1.47 

0.20 

O.o7 

Quantity 

(ind.Im) 

6.67 

33.33 

6.67 

6.67 

40.00 

13.33 

6.67 

13.33 

20.00 

20.00 

86.67 

33.33 

13.33 

13.33 

120.00 

6.67 

26.67 

13.33 

6.67 

Species 

Richness 

20 

. 

Evenness I Diversity 

Index Index 

0.857 2.568 

Gross Gross 

Density I Biomass 

(ind.Im 1 (g/m 
2
) 

500 12.87 
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i;in1~~ 'll (19it1) 11@~10t1~'lft1,:n11w1Y1~rnM-u1~im~~:ffm-utl11'HJ 1uq~u-a~ 

Station 
Station Date 

Code 

,, 
70. 'UlfH!lJ'Ul11l'f 16 ii.fl. 47 GS.I 

(lHJfl) 

Soil Type 

1rniui.Ju 

1iJ~tifllHHJ 

ffl'YlltllJ~l 

Taxa 

Cumacea, Bodotriidae 

Tanaidacea, Gammaridae 

Nemertea 

Ophiuroidea, Amphiuridae 

Polychaeta, Orbiniidae 

Stemasspidae 

Ophellidae 

Arenicolidae 

Syllidae 

Trichobranchidae 

Goniadidae 

Sabellidae 

Bivalvia, Veneridae 

Sipunculida 

Tanaidacea, Gammaridae 

Ophiuroidea, Amphiuridae 

Cephalochordata, Amphioxiformes 

Wet 

Weight 

(g./mz) 

0.07 

0.o7 

0.07 

4.60 

4.27 

0.13 

0.07 

0.07 

0.33 

0.27 

0.07 

0.13 

0.33 

0.07 

0.07 

0.20 

0.40 

Quantity 

(ind./m
2
) 

20.00 

13.33 

6.67 

20.00 

813.33 

13.33 

6.67 

6.67 

20.00 

53.33 

6.67 

13.33 

6.67 

6.67 

13.33 

6.67 

6.67 

Species 

Richness 

13 

Evenness I Diversity 

Index Index 

0.314 0.804 

Gross 

Density 

(indJm
2
) 

973.34 

Gross 

Biomass 

(g/mz) 

6.4 
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ct, 1 .c:S. a., ,I 3}.c:i. t do l ~ 

vll'iUfl 'U (\.lfl) 'Jlt'..li;l~!ot.lfl'Ufl,H1'\911'Yl~!i;t'tt'\.Jl~lH!fli;t~1;Hll'\.H1'l'J1'il 'l-H)~!!i;t~ 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(gJm2) (ind./m
2
) 

Richness 
(indJm1 (g/m1 

11 
. 7 d 

73. lfU!lJUlvt';il~ 1511.fl. 47 G6 imrnif Polychaeta, Glyceridae 0.o7 6.67 11 0.879 2.184 160.03 2.67 
,, 

(h.1) Ul\\11'1 Arabellidae 0.o7 6.67 

OlJl'l'll Maldanidae 0.13 13.33 

Onuphidae 1.20 26.67 

Syllidae 0.33 20.00 

Orbiniidae 0.07 6.67 

Nereididae 0.47 46.67 

Ophellidae 0.07 6.67 

Tanaidacea, Gammaridae 0.o7 6.67 

Cnidaria, Actinaria 0.o7 6.67 

Amphipoda, Caprellidae 0.07 6.67 

Sipunculida 0.07 6.67 
~ 

d 

74. 'll1rn1litl1v1n~ 15 lJ.fl. 47 G6.I hrnuif Polychaeta, Pisionidae 0.o7 6.67 15 0.859 2.325 280.01 11.53 
,, 

('I.JO fl) Ul\\11'1 Capitellidae 0.20 33.33 

OlJl'l'll Goniadidae 0.20 20.00 

Arabellidae 0.13 13.33 

Maldanidae 0.07 6.67 

Syllidae 0.53 73.33 

Orbiniidae 0.o7 13.33 
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. 
.,:t I ~ Q..I a' 3,/ ..::). I ~ 0 1 'JI 

vll'n.rr1 'U (\9lfl) ·ntnl~!Otlfl'IJfl,H1'\911'Yl~trllf'Ulfl'UU~'fl~t'Hll'U'ill'l1,l 'Uq~mH 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

2 
(g./m) (ind./m

2
) 

Richness 
(ind./m

2
) (g/mz) 

74. 1l1rntlitl1~r:rn1 Nereididae 0.07 6.67 

(lHlfl) Stemasspidae 0.33 40.00 

Phyllodocidae 0.07 6.67 

Hesionidae 0.13 6.67 

Terebellidae 0.20 6.67 

Amphipoda, Caprellidae 0.07 6.67 

Brachiopoda, Lingulidae 8.00 6.67 

Decapoda, Pinnotheridae 1.40 33.33 
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f1n1.:.i~ fl '.ilt1"~1~a~'Utl-HY\'l1Y1~m11u1~u11~~~~~ihn,i luq~~u 

Station I Date 

. 
1. i.lmrn.iihm-nh:rn, I 18 ff.fl. 47 

1~1Ju (ho 

2. i.l1n111hf 1m-nbH, I 18 ff.fl. 47 

~lJl~ut1t1'fi 7 

(Utlf1) 

5. rin'lf"'lJl 

l!Ulff1mn1;1i-:1 (1u) 

6. 1ht111::il (1-Wfl) 

18 ff.fl. 47 

18 ff.fl. 47 

Station 

Code 

Al 

Al.I 

A2 

A2.l 

Soil Type I Taxa 

li'll;lUiYtm I Polychaeta, Nereididae 

tllJ~l Arenicolidae 

Capitellidae 

Bivalvia, Veneridae 

li'li;1Ui11m I Polychaeta, Heterospionidae 

tllJ~l Capitellidae 

Nereididae 

Maldanidae 

Goniadidae 

Bivalvia, Veneridae 

Amphipoda, Caprellidae 

lfl'1'Ullu I i,}r11Jvi1mh:i 

11Hfomrnu 

iYrvn 

tf11;1ullu 

11.lifomrnu 

ffl'Yll 

Polychaeta, Nereididae 

Syllidae 

Arenicolidae 

Maldanidae 

Poecilochaetidae 

Wet 

Weight 

2 (gJm) 

0.o? 

0.13 

0.o? 

0.13 

0.o? 

0,07 

0.13 

0,07 

0.o? 

3.,80 

0.13 

1.20 

0,07 

0.13 

0.40 

0.13 

Quantity 

(indJm1 

6.67 

6.67 

6.67 

6.67 

6.67 

20.00 

13.33 

6.67 

6.67 

13.33 

13.33 

120.00 

6.67 

13.33 

26.67 

20.00 

Species 

Richness 

4 

7 

12 

Evenness I Diversity 

Index Index 

1.000 1.386 

0.958 1.864 

0.447 1.11 

Gross 

Density 

(indJm2
) 

26.67 

80 

1,393.33 

Gross 

Biomass 

(g/m1 

0.4 

4.33 

4.93 
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vlTn:i~ rl (~el) '.iltl~~!0tl~'Ue)-:J~~1'¥l~rnt1Ul~lJU~t'l:;~~a1'.i1'il iuq~H'U 

Station 

6. -n'1un:;il (1-Hm) 

I ..:::,. I d 

7. tn'1fllll, mrrn 

1h::::m (1u) 

Date 

18 ff.fl. 47 

Station 

Code 

A3 

Soil Type 

1m,uuu 

1uii0mrno 

uumw 
ffll110lJ 

,;01 

Taxa 

Sabellidae 

Orbiniidae 

Capitellidae 

Bivalvia, Veneridae 

Tellinidae 

Tanaidacea, Gammaridae 

Amphipoda, Caprellidae 

Polychaeta, Nereididae 

Arenicolidae 

Capitellidae 

Glyceridae 

Orbiniidae 

Onuphidae 

Syllidae 

Maldanidae 

Eunicidae 

Bivalvia, Tellinidae 

Echiura, Echiuridae 

Wet 

Weight 

2 
(g./m) 

0.G7 

1.60 

0.G7 

O.G7 

0.20 

0.93 

O.G7 

1.80 

0.G7 

0.G7 

0.33 

7.20 

0.87 

0.07 

2.27 

0.27 

0.33 

0.13 

Quantity 

(ind./m
2
) 

6.67 

233.33 

6.67 

6.67 

6.67 

940.00 

6.67 

93.33 

6.67 

6.67 

40.00 

520.00 

40.00 

6.67 

26.67 

6.67 

6.67 

6.67 

Species 

Richness 

11 

Evenness I Diversity 

Index Index 

0.498 1.194 

Gross 

Density 

(ind./m
2
) 

760.02 

Gross 

Biomass 

(g/m) 

13.4 
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i;tl".il.:J~ r1 (~0) '.iltt'fl~tfltt~'Ufl.:Jff~1'Yl~1mn!1~u11~-a~,i~rl1'.i'H1 h.1q~~l! 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm2) (ind./m
2
) (ind./m1 (g/m2) 

8. 011iim, fl'1o-3 h.h-3 18 ff.fl. 47 A3.l 1rrnuuu Polychaeta, Arabellidae 0.D7 6.67 16 0.801 2.22 326.67 51.47 

(UOf1) 1uilom10u Nereididae 0.27 20.00 

"' i;Yl'l110lJ Orbiniidae 0.73 100.00 

"' !'lJU1 Glyceridae 0.20 26.67 

Spionidae 0.13 33.33 

Poecilochaetidae 0.20 66.67 

Arenicolidae 0.D7 6.67 

Sabellidae 0.07 6.67 

Magelonidae 0.07 6.67 

. Oweniidae 0.13 6.67 

Syllidae 0.D7 6.67 

Bivalvia, Tellinidae 1.87 13.33 

Caricidae 47.27 6.67 

Nemertea 0.13 6.67 

Isopoda, Gnathiidaea 0.D7 6.67 

Cephalochordata, Amphioxiformes 0.13 6.67 

I 0. 1Jl-3UfflJ, 18 ff.fl. 47 Bl.I l'l'.ilUUlJ Polychaeta, Capitellidae 0.07 6.67 11 0.742 1.78 386.67 9.13 

~OlJ!lf'UO (lJOf1) lfl'1Uft!'111 Glyceridae 0.80 80.00 

Heterospionidae 0.D7 6.67 
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~l'H~~ fl (~O) ':iltltl~!flfJft"llO-HYfl1l'l~!r;l'HUl~'U!l~tl~~flffl'.i1,1 h1q~~'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind./m

2
) (g/m2) 

10. 1JH!lff'U, Syllidae 0.40 40.00 

910'1-J!'lf'UO ('UOf1) Onuphidae 2.07 140.00 

Eunicidae 0.07 6.67 

Bivalvia, Veneridae 5,00 73.33 

Cephalochordata, Amphioxiformes 0.07 6.67 

Nemertea 0.07 6.67 

Anomura, Diogenidae 0.13 13.33 

Decapoda, Parthenopidae 0.40 6.67 

11. lll-:JUff'U, 18 ff.fl. 47 B2 'Vl'.iltliJ'W Polychaeta, Nereididae 0.20 20.00 13 0.806 2,067 313.35 3.73 

~oumrn (1u) 1mm Glyceridae 0.60 73.33 .. 
1:Hl11 Onuphidae 2.07 100.00 

Syllidae 0.07 6.67 

Spionidae 0.o7 26.67 

Magelonidae 0.o7 6.67 

Ophellidae 0.07 6,67 

Orbiniidae 0.o7 6,67 

Arabellidae 0.13 13.33 

Capitellidae 0.20 20.00 

Arenicolidae 0.o7 20.00 
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viTn~il r1 (~f.l) ':ilfH'l~tVfJ~'llf.l~U\911'1'l~rn'ttU7~l-Ht~a~~~d1'.i111 l"Uq~H'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm2) (ind./m
2
) (ind./ml (g/m2) 

11. 1Jl,:Jllff'U, Nemertea 0.Q7 6.67 

~oiJmrn (1u) Cephalochordata, Amphioxiformes 0.07 6.67 

12. lJVmffu, ~ou1~ 18 ff.fl. 47 B2.1 1mm Polychaeta, Glyceridae 0.Q7 6.67 5 0.671 1.08 120 1.53 

(UOfl) "' ffl'1110ll Nereididae 0.Q7 13.33 
d 

!,JtJ1 Orbiniidae 0.Q7 6.67 

Spionidae 0.53 80.00 

Bivalvia, Tellinidae 0.80 13.33 

d 

13. lll.:Jl!ff'U, 10'U'Ufll 18 ff.fl. 47 B3 '11':iltlff Polychaeta, Ophellidae 0.13 20.00 8 0.348 0.723 1,680 228.2 
,, 

(1lJ) 'l-ll~l1:l Spionidae 0.47 166.67 

Glyceridae 0.33 20.00 

Nereididae 0.20 40.00 

Bivalvia, Tellinidae 0.73 6.67 

Gastropoda, Trochidae 222.20 1380.00 

Nemertea 0.Q7 13.33 

Anomura, Diogenidae 4.07 33.33 

d 

hrnmlu 15. ff'l'il'lfl, !fll~'10tl 17 ff.fl. 47 C2 Polycbaeta, Capitellidae 1.40 80.00 19 0.855 2.518 686.67 7.47 

(1u) '11':iltl Orbiniidae 1.07 133.33 
d 

mm Sabellidae 0.53 66.67 

Arenicolidae 0.80 100.00 
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fll'H~~ r1 (~O) '.ilrJr;,~!0£l~'IJO,H1\911'\'l~rt'l'H'Wl~lJU~r;,~~~ff1'.i1'i11Uq~~l-! 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m) (ind.Im) 
Richness 

(ind./m
2
) (g/m2) 

d 

15. fl)':il'lfl, !fll:::i:HJU Maldanidae 0.13 13.33 

<h.1) Syllidae 0.60 46.67 

Arabellidae 0.20 46.67 

Spionidae 0.13 20.00 

Nereididae 0.33 26.67 

Poecilochaetidae 0.o7 6.67 

Glyceridae 0.53 46.67 

Eunicidae 0.40 6.67 

Oweniidae 0.07 6.67 

Onuphidae . 0.07 6.67 

Phyllodocidae 0.27 13.33 

Magelonidae 0.o7 6.67 

Sipunculida 0.20 13.33 

Nemertea 0.4667 40.00 

Echiura, Echiuridae 0.13 6.67 

16. mu~.:i (won) 17 ff.fl. 47 C2.1 im1wiM1 Bivalve, Tellinidae 0.o7 6.67 1 0 0 6.67 0.07 
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v11n.:i~ fl (~0) '.i1£1~~1ot1~'1Jfl.:J'tl1.rf 'l'l~rn'ttu1~im~~~~~nhi'J1l 1uq~r-Ju 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(indJm) (g./mz) (indJm
2
) (g/m) 

11.011~~",n~1~011 17 ff.fl. 47 C3 tfl~uuu Polychaeta, Orbiniidae 0.67 86.67 11 0.739 1.773 353.34 9.73 

(iw) rrrni Arenicolidae 5.27 140.00 .. 
ff!'111 Magelonidae 0.07 6.67 

Ophellidae 0.67 13.33 

Poecilochaetidae 0.13 13.33 

Terebellidae 0.87 13.33 

Bivalvia, Veneridae 0.33 6.67 

Nemertea 0.13 13.33 

Amphipoda, Caprellidae 0.13 46.67 

. Decapoda, Goneplaridae 1.40 6.67 

Vetebrata, Gobiidae 0.07 6.67 

18. !llH'llJllU~, 1111'\ll 17 ff.fl. 47 C3.l lfl~'WiYIYll Polychaeta, Nereididae 0.07 6.67 5 0.963 1.55 46.67 1.33 

(WBO) Bivalvia, Tellinidae 0.20 13.33 

Amphipoda, Caprellidae 0.13 13.33 

Decapoda, Penaeidae 0.07 6.67 

Decapoda, Goneplaridae 0.87 6.67 
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m11~~ fl ('fi0) ·nt1~~1flt1fl'llfl~iY\911'Yl~rn1-n!1~un~~~~~Hhn,i h.Jq~~'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm1 (ind./m
2
) (ind./m

2
) (g/m2) 

21. ·h..:i1tl~ <iu) 16 ff.fl. 47 cs m1viJw Polychaeta, Goniadidae 0.07 6.67 IO 0.624 1.437 246.68 43.07 

l ,J~{)f1lHW Orbiniidae O.o? 6.67 

do 

ff~l Nereididae O.o? 6.67 

Eunicidae 0.53 13.33 

Bivalvia, Veneridae 6.73 13.33 

Tellinidae 0.53 6.67 

Anomura, Diogenidae 16.67 153.33 

Cirripedia, Balanidae 14.60 26.67 

Cephalochordata, Amphioxiforrnes 0.33 6.67 

Holothurioidea, Cucumariidae 3.47 6.67 

22. h -:i H'b (u{)n) l6ff.fl.47 CS.I hnrniJu Polychaeta, Glyceridae 0.13 20.00 12 0.779 1.936 313.33 7.87 

1iJ~'iJf1lf{)[J Capitellidae 1.20 113.33 

iJumw Terebellidae O.o? 6.67 
d 

mm Poecilochaetidae 0.27 73.33 

Onuphidae 0.20 6.67 

Arenicolidae 0.20 20.00 

Maldanidae O.o? 6.67 

Nereididae 0.13 20.00 

Spionidae O.o? 6.67 
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mn~~ r1 (~-o) 1wr;1~iuu~'IJO·HY~1'Yl~rn11-u'1~hm~r;1~11~ri1TH1 il.lq~~'I-! 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

2 
(ind.Im) (ind./m

2
) (g/m) (g./m) 

22. 1':i-3 H')::; (l-Hlfl) Bivalvia, Veneridae 2.20 26.67 

Tellinidae 0.27 6.67 

Decapoda, Goneplaridae 3.07 6.67 

23. mrnnnmii\i (1 'U) 16 ff.fl. 47 C6 m101lu Polychaeta, Orbiniidae 0.13 13.33 7 0.289 0.562 626.66 69.2 

1rnrn Glyceridae 0.27 20.00 

"' ff!'\'11 Ophellidae 0.07 13.33 

Onuphidae O.Q7 6.67 

Bivalvia, Veneridae 0.20 13.33 

Nemertea 0.07 6.67 

Anomura, Diogenidae 68.40 553.33 . 
"' 24. ~fll~l-lllfHHJ l 6 ff.fl. 47 C6.l immilu Polychaeta, Cirratulidae O.Q7 6.67 20 0.841 2.52 460.03 13.53 

(lltlfl) 11.lihimrno Eunicidae 0.07 6.67 

"' 'ff!'\'11 Poecilochaetidae 0.33 106.67 

Capitellidae 1.40 40.00 

Arenicolidae 2.27 53.33 

Nereididae 0.20 33.33 

Heterospionidae 0.13 20.00 

Syllidae 0.07 6.67 

Ophellidae 1.07 13.33 
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ATn.:i~ fl (~ti) 11ul;l~!OUfl'llt1.:Jff1.J1'Yl~rn'l-n!1~im~i;l~~flr:hn,i luq~~'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g.tml (ind./m
2
) (indJml (g1m1 .. 

24. mmn.rnmrn Glyceridae 0.20 6.67 

('IH!fl) Terebellidae 2.93 20.00 

Orbiniidae 0.20 60.00 

Bivalvia, Veneridae 1.07 40.00 

Tellinidae 0.07 6.67 

Nemertea 0.o? 6.67 

Amphipoda, Caprellidae 0.o? 6.67 

Holothurioidea, Cucumariidae 0.67 6.67 

Decapoda, Alpheidae 0.40 6.67 

Decapoda, Porcellanidae 1.9333 6.6] 

Decapoda, Ocypodidae 0.3333 6.67 

="' .,, 
26. 'i.';i.~ff~'HHlrn 16 ff.fl. 47 D1.1 hHl'UU'U Polychaeta, Sabellidae 0.13 13.33 23 0.856 2.684 726.7 11.47 

('Utlfl) 1tli'it1t1'11tll'.J Orbiniidae 1.00 100.00 

U'IJ'Yl'ill'.J Magelonidae 0.47 86.67 
,. 
ffl'Yll Eunicidae 0.07 6.67 

Capitellidae 0.93 86.67 

Onuphidae 0.40 46.67 

Serpulidae 0.o? 6.67 

Arenicolidae 0.80 93.33 
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m-n~~ r1 (~ti) 11tra~10t1~'llt1,:i.i~1Y1~m'l'lu1~u11~-o~~~ihn,1 luq~Hu 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./mz) (ind.Im) (ind.Im) (g/m1 
~ .. o' 

Pectinariidae 0.67 26. 'i .'l -rl'ff'fl'.ifftl'Hl 20.00 

(lHlfl) Syllidae 0.27 40.00 

Heterospionidae 0.D7 6.67 

Arabellidae 0.13 6.67 

Nereididae 0.D7 20.00 

Spionidae 0.07 6.67 

Maldanidae 0.33 20.00 

Goniadidae 0.13 13.33 

Bivalvia, Veneridae 4.60 73.33 

Ttllinidae 0.27 6.67 

Cnidaria, Actiniaria 0.D7 6.67 

Nemertea 0.13 26.67 

Sipunculida 0.13 26.67 

Echiura, Echiuridae 0.D7 6.67 

Decapoda, Grapsidae 0.60 6.67 

27. lilllfll'.ill'HJ 16"1'.fl.47 D2 '11'ilOU'\.J Polychaeta, Nereididae 0.27 33.33 21 0.106 0.323 11,586.67 487.2 

YllW~fJ (l'\.J) !Uiitlfll1tl0 Maldanidae 0.87 60.00 

u'W1mrn Terebellidae 0.80 13.33 

fll'l11 Eunicidae 0.47 26.67 
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flTn:1~ r1 (~o) '.i1£J-a~Lot1~'\l-o-.n1~1'Yl~rn11-u'1~uu~-a~,fnhn,i luq~Nu 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJm) (ind.Im) (ind./m
2
) (g/m) 

27. 'liWlfll'.i 'h10 Syllidae 0.20 13.33 

mw'lfv (1u) Polynoidae 0.13 13.33 

Onuphidae 0.13 20.00 

Capitellidae 0.13 20.00 

Pectinariidae 0.40 13.33 

Orbiniidae 0.07 13.33 

Bivalvia, Tellinidae 3.07 33.33 

Mytilidae 453.20 10,980.00 

Amphipoda, Vibillidae 0.o7 6.67 

. Tanaidacea, Gamrnaridae 0.07 20.00 

Cirripedia, Balanidae 23.73 26.67 

Sipunculida 3.13 260.00 

Nemertea 0.07 6.67 

Ophiuroidea, Amphiuridae 0.13 6.67 

Holothurioidea, Cucumariidae 0.07 6.67 

Cephalochordata, Amphioxiformes 0.07 6.67 

Vertebrata, Gobiidae 0.13 6.67 
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vll'n~ii r1 (loio) 11rm::;1ou~'\Jo,n1~1Y1::;rnM-w1~uu~~::;~~ihn,1 luq~Hu 

Station 

30. 'S~111Wil0"1l1V'U, 

"' ~ -" ill.!11l~fl1J1JOlJ 

~r:1111 

Date 

16 'ff.fl. 47 

Station 

Code 

D3.l 

Soil Type 

m1m.Ju 

11.Hiomrna 
,, 

ihh,rnrnJJ 

tl~~ 

Taxa 

Polychaeta, Eunicidae 

Terebellidae 

Chaetopteridae 

Capitellidae 

Ophellidae 

Onuphidae 

Trichobranchidae 

Syllidae 

Nephtyidae 

Pisionidae 

Glyceridae 

Nereididae 

Bivalvia, Veneridae 

Caricidae 

Nemertea 

Ophiuroidea, Amphiuridae 

Echinoidea, Ternnopleuridae 

Wet 

Weight 

2 
(gJm) 

O.o? 

0.53 

0.07 

0.13 

0.13 

0.20 

O.o? 

0.13 

0.07 

0.07 

0.07 

0.07 

22.40 

0.60 

0.07 

0.07 

0.73 

Quantity 

(ind.Im) 

6.67 

20.00 

6.67 

26.67 

13.33 

20.00 

6.67 

13.33 

6.67 

6.67 

6.67 

6.67 

46.67 

6.67 

6.67 

6.67 

6.67 

Species 

Richness 

17 

~ 1 

Evenness I Diversity 

Index Index 

0.909 2.574 

Gross 

Density 

(ind./m
2
) 

213.33 

Gross 

Biomass 

(g/m) 

25.47 
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• •. 

vtTn~~ r1 (~o) 11t1r;1~tflt1fl'IJO-HY~1'Yl~rntt-w1~hm~r;1~~fltl1n,i luq~N'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m2) (ind./m
2
) 

Richness 
(ind./m

2
) (g/m1 

.. 
31. ,JOlJl'l1fJ'U, I 6 ff.fl. 47 D4 'Yl'ilt11hmn.1 Polychaeta, Onuphidae 0.20 40,00 19 0.203 0.598 6,293.34 97.87 

~ti1J11Tnv, mm 
.. 
ffl'Yll Ophellidae 0.13 33.33 

'111'1 (i'U) Phyllodocidae 0.33 93.33 

Maldanidae 0.20 20.00 

Pectinariidae 1.87 33.33 

Nereididae 0.07 6.67 

Syllidae 0.07 6.67 

Eunicidae 0.20 13.33 

Poecilochaetidae om 6.67 

Bivalvia, Veneridae 4.93 6.67 . 
Tellinidae 1.80 13.33 

Mytilidae 59.93 5,486.67 

Polyplacophora, Chitonidae 0.13 6,67 

Cnidaria, Actiniaria 0.o7 6.67 

Nemertea 0.07 6.67 

Cirripedia, Balanidae 19.47 66.67 

Anomura, Diogenidae 8.13 20.00 

Decapoda, Xantidae 0.13 6.67 

Ophiuroidea, Amphiuridae 0.07 6.67 
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• 

~1n~~ r1 (~'t:l) 11u-a~tut1~'llt1·HY\911'Yl~rn11tl'1~uu~-a~~~ffn1,1 iuq~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./mz) (ind./ml (ind./ml <g1m1 

34. ll'Wti.:invlu (hi) 25 ff.fl. 47 El 1mrwiM1 Polychaeta, Sigalionidae 0.20 6.67 21 0.845 2.573 373.37 8.87 

Glyceridae 0.33 40.00 

Orbiniidae 0.80 106.67 

Capitellidae 0.Q7 6.67 

Syllidae 0.20 33.33 

Goniadidae 2.13 6.67 

Maldanidae 0.Q7 6.67 

Pilargiidae 0.13 13.33 

Ophellidae 0.Q7 6.67 

Onuphidae • 0.80 20.00 

Sabellariidae 0.Q7 6.67 

Magelonidae 0.Q7 6.67 

Serlibregmidae 1.20 26.67 

Eunicidae 0.07 6.67 

Bivalvia, Tellinidae 1.67 6.67 

Sipunculida 0.07 6.67 

Nemertea 0.20 20.00 

Echiura, Echiuridae 0.Q7 6.67 

Ophiuroidea, Amphiuridae 0.13 13.33 
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a 

v1Tn:.t~ r1 (~v) '.i1t1fl~!Ut11t'Ue>.:irl'fl1l1~1flln!1~uu~fl~~111hn,1 luq~r-Ju 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m1 (ind.!m1 
Richness 

(indJm1 (g/m2) 

34. r11rn-mvh.1 (h.1) Holothurioidea, Cucumariidae 0.47 6.67 

Isopoda, Idoteidae 0.07 20 

37. 1hrn1vi1110 (uon) 25'1'.fl.47 E2.I vrrnn.Ju Polychaeta, Glyceridae 0.13 20.00 16 0.899 2.491 226.67 24.2 

1r11;1u Nereididae 0.20 6.67 
d 

'ffl'Yll Spionidae 0.27 6.67 

Pectinariidae 0.13 13.33 

Maldanidae 0.13 6.67 
' 

Syllidae 0.20 20.00 

Arenicolidae 0.o? 6.67 

. Bivalvia, Veneridae 21.60 6.67 

Mytilidae 0.20 6.67 

Nemertea 0.13 26.67 

Nematoda 0.o? 6.67 

Amphipoda, Caprellidae 0.40 33.33 

Cumacea, Bodotriidae 0.07 6.67 

Decapoda, Cariidae 0.o? 6.67 

Echinoidea, Fibulariidae 0.o? 6.67 

Cephalochordata, Amphioxiformes 0.47 46.67 
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• • 

vi1n~~ r1 (~B) 11t1~~(~t1~'1JeJ-:J'ff~1'Yl~rn'tttl'1~hm~~~'il~rl11--:i,1 luq~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m2) (ind.Im) 
Richness 

(ind./m
2
) (g/m) 

39. 1l1nmui-:nhu 25 ff.fl. 47 E4 Yl'.i lOlHJllJ Polychaeta, Syllidae 0.07 6.67 6 0.823 1.475 93.35 6.58 

~lflTU (hJ) 1lu Bivalvia, Veneridae 0.o? 6.67 

11l~onmw Tellinidae 0.53 6.67 

" do 

Sipunculida 0.o? 6.67 ff'UlWITnOlJ 

1m Cephalochordata, Amphioxiformes 3.47 40.00 

Echinoidea, Fibulariidae 2.60 26.67 

40. 1l1nr1i:lo-:nj'1u 25 ff.fl. 47 E4.1 
d 

Yl'.ilOff Polychaeta, Eunicidae 2.40 60.00 14 0.851 2.245 353.33 579.2 

" 
Wllfl'l'U ('UOfl) 'UWlli:l Onuphidae 0.67 40.00 

Orbiniidae 1.13 86.67 

. Nereididae 0.o? 6.67 

Capitellidae 0.27 6.67 

Polynoidae 1.13 40.00 

Ophellidae 0.20 13.33 

Syllidae 0.o? 6.67 

Bivalvia, Veneridae 126.33 40.00 

Tellinidae 0.53 13.33 

Arciidae 441.53 20.00 

Sipunculida 0.40 6.67 
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a 

r1111~~ r1 (~o) 11tt~~t00~'\Jt1~iYffl'Yl~mY1-u1~uu~~~'l~rii111,i lm1~Hl-l 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./mz) (ind./m1 (ind./m1 (g/mz) 

40. iJ1mwra.:,iuTu Anomura, Diogenidae 4.07 6.67 

mrm,1 (lHJfl) Cephalochordata, Amphioxiformes 0.40 6.67 
~ 

41. iJ1rn1iJu1':i::OtN 24 il".fl. 47 E5 mwi.Ju Polychaeta, Nereididae 0.33 20.00 5 0.849 I .367 73.34 0.73 

(1u) 1mrnifrm Orbiniidae 0.07 6.67 

Syllidae 0.07 6.67 

Sabellidae 0.20 33.33 

Capitellidae 0.07 6.67 
y 

42. i.Jlfllll.)Ul':i::OtN 24 ff.fl. 47 ES.I 1rum~n11 Polychaeta, Arenicolidae 0.27 40.00 13 0.896 2.298 253.36 7.67 

(1-Hlfl) Orbiniidae 0.27 46.67 

Spionidae 0.40 40.00 

Capitellidae 0.20 13.33 

Sabellidae 0.13 20.00 

Nereididae O.Q7 6.67 

Glyceridae O.Q7 6.67 

Syllidae 0.07 6.67 

Bivalve, Tellinidae 3.07 26.67 

Veneridae 2.93 26.67 

Nemertea 0.07 6.67 
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-

mn:J~ fl (~o) '.i1£Jij~!~£Jfl'IIO~r:Y~1'l'l~m11-u'1~t1u~m:~flihn,1 iuq~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g./m2) (ind./m
2
) (ind./m1 (g/m1 

42. 'Ulfllt:UtlTj~tJfN Amphipoda, Caprellidae 0.07 6.67 

('IHlfl) Cumacea, Bodotriidae 0.07 6.67 

•o <! 

46. lllYll!lJ'HYi.:J, 24 ff.fl. 47 Fl.l imru,Ju Polychaet, Arenicolidae 1.60 73.33 17 0.892 2.527 346.66 13 

'11'U~l (Wlf1) lrna Capitellidae 0.47 40.00 
,, 

.. 0 

Onuphidae 0.07 13.33 ff lJ11] 11;HJ lJ 

t'\11 Spionidae 0.27 46.67 

Phyllodocidae O.D7 6.67 

Syllidae 0.07 13.33 

Orbiniidae 0.13 13.33 

Pectinariidae 0.13 13.33 . 
Glyceridae 0.13 13.33 

Nereididae 0.07 6.67 

Maldanidae 0.13 6.67 

Platyhelminthes, Pseudocerotidae 0.13 6.67 

Nemertea 0.33 26.67 

Gastropod, Nassariidae 7.13 13.33 

Decapoda, Pinnotheridae 2.00 33.33 

Decapoda, Dromiidae O.D7 6.67 

Ophiuroidea, Amphiuridae 0.20 13.33 
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.. 
" 

vnn~~ r1 (~o) '.i1rrn~1ouf1'1Jt1~'1~1TI~nn1-u'1~uu~~:~f1t'Yl'.i1'iliuq~l'lu 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(glm1 (gJm1 (ind.Im) (ind.!m1 
•o .. 

47. '117fl!llJHl'H, 24 ff.fl. 47 F2 l'l:ilU Polychaeta, Ophellidae 0.13 13.33 5 0.99 1.594 73.32 2.47 

'tjY'l~n,i (lu) 
d 

Spionidae 0.13 '1::10Url 13.33 
d 

mvn Syllidae 0.13 13.33 

Bivalvia, Veneridae 0.40 20.00 

Gastropoda, Buccinidae 1.67 13.33 

49. '!Y1'Uifl'IJ'lfl~l'l'i 24 ff.fl. 47 F3 l'l:ilU Polychaeta, Ophellidae 0.13 20.00 8 0.809 1.682 146.68 4.6 

" (hl) 
d o mrn,nmllJ Glyceridae 0.20 13.33 

l'Yll Syllidae 0.o? 6.67 

Bivalvia, Veneridae 1.20 66.67 

Tellinidae . 0.33 20.00 

Nemertea 0.o? 6.67 

Porifera, Halichondidae 2.53 6.67 

Echinoidea, Fibulariidae 0.07 6.67 

50. Ulflfl'10-3Ufl'1-3 24 ff.fl. 47 F3.l m1mJu Polychaeta, Phyllodocidae 0.20 20.00 9 0.937 2.058 86.69 2.2 

(1-HJfl) 1 fl'1'U iim1 Pectinariidae 0.07 6.67 

Serpulidae 0.80 6.67 

Syllidae 0.o? 6.67 

Capitellidae 0.40 6.67 

Bivalvia, Veneridae 0.27 6.67 

104 



• • 

m·n~~ fl (19iti) 11t1'1~1ih.1fl'llt>~i~1TI~rn1n!1~uu~'tl~~f!1:hn,i luq~r-lu 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

2 
(ind.Im) (indJm

2
) (g/mz) (gJm) 

50. 'UlflfHHJ~!lfHM Nemertea 0.27 20.00 

(lH)t)) Amphipoda, Caprellidae 0.07 6.67 

Ophiuroidea, Amphiuridae 0.07 6.67 

53. 011hi <iu) 24 iY.fl. 47 F5 lm1mlu Polychaet, Maldanidae 0.87 13.33 5 0.969 1.56 53.33 4.87 

11.liiomrnv Arenicolidae 0.13 13.33 
,. 
mm Syllidae 0.13 13.33 

Sabellidae 0.07 6.67 

Vertebrata, Gobiidae 3.67 6.67 

54. 1h1hi (uon) 24 iY.fl. 47 F5.l m W'H Vl'IJ Polychaeta, Maldanidae 0.07 6.67 7 0.785 1.527 106.68 84.8 
,, 

do 

Capitellidae . mnm'1 0.07 6.67 

Oweniidae 0.07 6.67 

Nemertea 0.07 6.67 

Bivalvia, Veneridae 82.40 6.67 

Tellinidae 0.93 20.00 

Cepharochordata, Amphioxiformes 1.20 53.33 

55. UlfUIJ.hfiil1~11iY{ 23 iY.fl. 47 GI lrrnuilu Polychaeta, Orbiniidae 1.20 186.67 15 0.676 1.831 360.04 14.87 

(iu) 11.liion'Hov Nereididae 0.27 40.00 
,. 
mm Sabellidae 0.13 26.67 

Serpulidae 0.07 6.67 
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.. 

vnn~~ r1 (~o) 11v-ar1;a~'llt>-:J'fflll1'Ylrrn11u'1~uu~-ar~~tl11--rn luq~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(gJmz) (ind.!m1 (indJm
2
) (g/m2) 

7 

55. ll1muJtl11.h~uff{ Terebellidae 0.33 13.33 

(1u) Syllidae 0.20 6.67 

Arabellidae 0.Q7 6.67 

Maldanidae 0.20 6.67 

Capitellidae 0.27 6.67 

Oweniidae 0.Q7 6.67 

Bivalvia, Mytilidae 7.07 26.67 

Nemertea 0.73 6.67 

Platyhelminthes, Pseudocerotidae 0.93 6.67 

Decapoda, Dorippidae 3.27 6.67 

Ophiuroidea, Amphiuridae 0.07 6.67 
y 

56. ll1nmM11.h~uff{ 23 ff.fl. 47 GI.I lr-11:nnh.1 Polychaeta, Nereididae 0.73 20.00 13 0.585 1.502 860.02 366.93 

(1-Hlfl) ,iJ~vm-rnv Orbiniidae 3.00 426.67 .. 
ffl'Yll Phyllodocidae 0.20 6.67 

Maldanidae 0.80 33.33 

Oweniidae 0.27 13.33 

Capitellidae 0.87 26.67 

Goniadidae 0.Q7 6.67 

Glyceridae 0.Q7 6.67 
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• • • 

~Tn~~ fl (~t>) 11rm~10t1f1'1Jt>.:Ji:1~1'Yl~m'tt-u1~uu~'1~,f1'i17'n'il luq~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(g.!m1 (ind./m
2
) (ind./m

2
) (g/m1 

,, 
56. i.l1rn1lhh1.h~11ff{ Bivalvia, Mytilidae 36.53 240.00 

(lHH1) Caricidae 320.33 6.67 

Gastropoda, Nassariidae 1.47 6.67 

Ophiuroidea, Amphiuridae 2.53 60.00 

Sipunculida 0.o7 6.67 

' " Polychaeta, Orbiniidae 8 0.793 233.34 29.53 63. 011~.:Jfl':i~lll'U 31 ff.fl. 47 G3 11'.ilO 0.13 40.00 1.649 

('1-u) "" Glyceridae 0.27 20.00 ~~ltH.I~ 

u"Uifl~'U Nereididae 0.o7 13.33 

"" mm Sabellidae O.o7 6.67 

Gastropoda, Cerithidae 4.00 26.67 . 
Sipunculida 0.o7 6.67 

Decapoda, Carriidae 0.27 13.33 

Anomura, Diogenidae 24.67 106.67 

' " 64. 011~-3fl':i~lll'U 31 ff.fl. 47 G3.l ifl~'Uff!Yll Polychaeta, Orbiniidae 0.13 33.33 17 0.696 1.971 493.35 778.93 

(won) Spionidae 0.20 40.00 

Sabellariidae 0.o7 6.67 

Maldanidae 0.20 6.67 

Oweniidae O.o7 6.67 

Ophellidae 1.13 20.00 
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- " 

vtl'n~~ fl (~0) 11t1'1~~ijtlfl'll8~.i111'Vl~ml'l'Wl~l!U~'1~~f1t1n1,1 lwq~Nl! 

Station 

' ., 
64. 011f!~m::mu 

(WOfl) 

6S.1l1nmhf1im11J1 

(lu) 

Station 
Date 

Code 

30 "ff.fl. 47 G4 

Soil Type 

imrnllu 
'l'l';jl(J 

1lu11.li'hin 

llt11:JiY1vmm 
~ 

'Ulmi:l 

Taxa 

Arabellidae 

Sigalionidae 

Stemasspidae 

Nereididae 

Bivalvia, Veneridae 

Tellinidae 

Gastropod, Nassariidae 

Cnidaria, Actiniaria 

Sipunculida 

Ophiuroidea, Amphiuridae 

Holothurioidea, Caudinidae 

Polychaeta, Glyceridae 

Nereididae 

Sabellidae 

Maldanidae 

Orbiniidae 

Phyllodocidae 

Cirratulidae 

Capitellidae 

Wet 

Weight 

(gJm1 

0.13 

om 

om 

om 

13.40 

2.53 

7.80 

om 

om 
0.47 

752.47 

3.40 

1.53 

1.27 

0.27 

1.07 

0.27 

om 

0.33 

Quantity 

(indJm
2

) 

13.33 

6.67 

6.67 

6.67 

240.00 

40.00 

6.67 

6.67 

6.67 

~3.33 

13.33 

13.33 

73.33 

40.00 

13.33 

86.67 

13.33 

6.67 

20.00 

Species 

Richness 

19 

Evenness I Diversity 

Index Index 

0.856 2.521 

Gross 

Density 

(indJm
2
) 

380 

Gross 

Biomass 

(g/m2) 

11.27 
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• " 

Vll'H1~ fl (~ti) 'jltJ~~!flU~'Utl'3ff\911'Vl~rn'H'Wl~11-l!t~~~,i~an1,i luq~N'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g./m2) (ind./ml 
Richness 

(ind./ml <g1m1 

65. ll1rn1"J111uv11-i1 Terebellidae 0.13 13.33 

(hi) Arenicolidae 0.D7 13.33 

Spionidae 0.07 6.67 

Onuphidae 0.80 13.33 

Arabellidae 0.D7 6.67 

Ophellidae 0.D7 6.67 

Bivalvia, Veneridae 0.80 6.67 

Tellinidae 0.53 6.67 

Sipunculida 0.20 13.33 

Neme~ea 0.07 6.67 

Ophiuroidea, Amphiuridae 0.27 20.00 
,, 

66. Ulfl!!"'Ul11'Ul11J1 30 ff.fl. 47 G4.l lfl°"'Uffll11 Polychaeta, Cirratulidae 0.13 13.33 10 0.934 2.149 140 1.73 

(\Hlfl) Spionidae 0.27 33.33 

Arenicolidae 0.27 20.00 

Nereididae 0.20 20.00 

Sabellidae 0.07 6.67 

Capitellidae 0.20 13.33 

Maldanidae 0.13 13.33 

Arabellidae 0.D7 6.67 
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' .. ~ 

\?1111~~ r1 (~fl) 11t1-a~iot1~'llu~i1~1'Yl~m11u1~u11~-a~,~tl1';i1,1 luq~~ll 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

(g.!m1 (ind.lm1 
Richness 

(ind.!m1 (g/mz) 
r 

66. 'Ulf11!ii'Ul,llJ'l'l1.j1 Nemertea 0.07 6.67 

(lHlfl) Decapoda, Penaeidae 0.33 6.67 
y 

69. 1l1rmii'll1rn1 30 ff.fl. 47 G5 1mn.J'Ul.J Polychaeta, Spionidae 0.13 13.33 IO 0.918 2.114 146.67 18.67 

(l-u) 11Jii 0 fl lHHJ Arenicolidae 0.13 20.00 

d 

ff!Vll Nereididae 0.20 6.67 

Capitellidae 0.20 20.00 

Syllidae 0.33 40.00 

Orbiniidae 0.13 13.33 

Phyllodocidae 0.20 6.67 

. Bivalvia, Veneridae 13.80 13.33 

Nemertea 0.07 6.67 

Decapoda, Goneplaridae 3.47 6.67 
y 

70. u1m1ii'll111lf 30 ff.fl. 47 GS.I 1m1-uuu Polychaeta, Polynoidae 0.13 6.67 11 0.823 1.974 200.01 110.6 

(l.JBfl) !U~BfllHHJ Glyceridae 0.00 13.33 

d 

mvn Nereididae 0.00 26.67 

Orbiniidae 0.20 80.00 

Arabellidae 0.27 20.00 

Capitellidae 0.13 6.67 

Goniadidae 0.07 6.67 
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fll'il.:i~ r1 (~tl) '.iltH'l~tfltf~'Utl.:i'iYIWJ'Yl~n'\11,!l~lHt~'1~1l~~l'.i1'11lH)~~'U 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code Richness 

(ind./m1 (g/mz) (gJm1 (indJm1 

70. l11m1iiJ111l'f Arenicolidae 0.13 13.33 

(lHJO) Terebellidae 0.73 6.67 

Sipunculida O.Q7 6.67 

Holothurioidea, Caudinidae 108.87 13.33 
,, 

73. l11m1iitl1~·n~ 29 ii'.fl. 47 G6 1mn,1ff Polychaeta, Nereididae 0.93 20.00 5 0.917 1.475 46.68 1.6 

" (h1) tl1mo Spionidae 0.07 6.67 

mmn Sipunculida 0.07 6.67 

Nemertea 0.07 6.67 

Decapoda, Leucosiidae 0.47 6.67 

" 
74. l11m1iitl1~n~ 29 ii'.fl. 47 G6.l 1r1ouff Polychaet, Capitellidae 0.07 6.67 16 0.852 2.363 399.99 6.47 

" (lrnn) tl1~10 Orbiniidae 0.33 33.33 

0lJ!'l11 Nereididae 0.20 46.67 

Syllidae 0.40 113.33 

Maldanidae 0.13 13.33 

Poecilochaetidae 0.13 46.67 

Stemasspidae 0.47 13.33 

Pisionidae 0.07 13.33 

Spionidae 0.07 6.67 

Bivalvia, Veneridae 0.13 13.33 
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♦ ~ 

v1Tn.:.i~ rt (~o) "J1rrn~1ot1~'Ut1-:i.i\911V1~m11u1~uu~~~~~tl1"J1,1 lm1~~u 

Wet Evenness Diversity Gross Gross 
Station Species 

Station Date Soil Type Taxa Weight Quantity Index Index Density Biomass 
Code 

2 
(g./m) (ind./m

2
) 

Richness 
(ind./m

2
) (g/mz) 

,, 
7 4. 1l1flm.hh~r:m1 Tellinidae 0.33 6.67 

(lHHl) Amphipoda, Caprellidae 0.13 13.33 

lsopoda, Gnathiidae 0.13 13.33 

Decapoda, Alpheidae 3.40 13.33 

Sipunculida 0.07 6.67 

Brachiopoda, Lingulidae 0.40 40.00 
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.. 

'WV.:i'U 1\lflfltirl'vJ, Te till a japonica 

'Ulflfll'Yl~rn, 0. Pennatulacea 

Phylum Platyhelminthes 

l1'l-HJ'U1,111L1J'U, F. Pseudocerotidae 

Phylum Porifera 

'Wti.:i'Ul'Yl~rn, F. Halichondriidae 

Phylum Cnidaria 

~111'1"11l'Yl~rn, F. Telestidae 

Phylum Nemertea 

l1'U0'U'ff7V'V'l7'U, F. Lineidae 

Phylum Annelida 

int~V'l-rn~rn, F. Arabellidae 1u't~O'U'Yl~rn, F. Onuphidae 

..,j "' I "' i/ y"" "" ,:j ~ m n n n m 'W 91 Tv v 1 -rn 91 -rn ::mm 'U1 \ol 'W m .:i 'l!' 'W \ol 'Y1 'W 1J '17 n m 'Hl mn 
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Phylum Annelida 

.. 

l'ffl~O'l.J'Yl~m, F. Eunicidae lffl~O'W'Yl~m, F. Goniadidae 

"1 j/ "' • 
1L1'11JV'W'Yl~rn, F. Glycendae lffl~O'W'Yl~m, F. Nereididae 

.. 

lffl~V'W'Yl~m, F. Pilargiidae 

lffl~O'W'Yl~m, F. Polynoidae lffl~O'l.J'Yl~m, F. Sigalionidae 

.. 
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Phylum Annelida 

1 'ff1$im.J'Yl::m, F. Phyllodocidae t'ff1$io'U'Yl::rn, F. Arenicolidae 

t'ff1$io'U'Yl::m, F. Capitellidae 

.. 

t'ff1$io'U'Yl::m, F. Opheliidac t'ff1$io'U'Yl::rn, F. Orbiniidae 

t'ff1$io'U'Y1::m, F. Spionidae t'ff1$io'U'Yl::rn, F. Magelonidae 



.. 

.. 

.. 

!ft1$it:i'U'Yl~m, F. Poecilochaetidae 

1/J j/ o<!I 'd rm~t:i'U'Yl~m, F. Stemasp1 ae 

!ft1$it:i'U'Yl~m, F. Terebellidae 

Phylum Sipunculida 

' 

Phylum Annelida 

!ft1$it:i'U'Yl~rn, F. Cirratulidae 

!ft1$/t1'U'Yl~m, F. Pectinariidae 

II) j/ o<!I • 

1ffl~O'U'Yl~m, F. Sabelhdae 

Phylum Nematoda 

'n'UO'Utl\ F. Phascolosomatidae 'n'UO'U~'Jm'l:U, Nematodes 

m-w~ fl (~o) m'W~ 1ofl1,HY1P11'Yl~m11ti' 1~'U'U1-!l'lf'U~~Vl'I.Hl7f1f11'.ifff1'hl7 
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Phylum Brachiopoda Phylum Mollusca 

'11fltJDlfll~~, F. Lingulidae '11fltlt1flH, F. Arcidae 

• 
'11fltJ~l~, F. Nuculanidae '11fltJfi~'V-I~, F. Mytilidae 

'11fltl~l~, F. Galeommatidae '110V'111l'il, F. Cardiidae 

• 
'11fltJ~l~, F. Tellinidae '11fltJ~l~, F. Veneridae 

~ ~ 

mvri\ n (~ti) mi"l~1mhHr~1'Yltrn11~1~1-J1J1~'ll'-w11~vrn'il1nnTanm::11 



.. 

.. 

,. 

lHJtl~l~, F. Corbulidae 

"'" lH:ltl!'il~tl, F. Buccinidae 

i'i'W'Vl~rn, F. Chitonidae 

Phylum Mollusca 

lHJtli11J'VhJ, F. Trochidae 

lfflt1'l.hm!u, F. Nassariidae 

Phylum Arthropoda 

"' ... 
t'Y'l':itl·:ilt'U, F. Balanidae 

fllJWit1, F. Bodotriidae UfllJvlvrn~, F. Vibillidae 
'U 

flll'f~ n (~fl) m~~'JflVl~il\Pll'Yl~rn11u1~u1JN'll''W~~YnJ'illnnnrlmn 
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Phylum Arthropoda 

1
h11cii'YH)~, F. Gnathiidae 

}I ,,. ., 

tJ.:J~~'U'W, F. Alpheidae 

fl.:Jfl71Jf1'JllJ, F. Palaemontidae ~Lff~1'W, F. Diogenidae 

~Lt!, F. Dorippidae ~m~~lJ, F. Leucosiidae 

,. 

.. 
~'ill'W, F. Parthenopidae ~iv, F. Xanthidae 

m-w~ t1 (~ 0) m~\9i10tl1~ rl'~1'Yl~m11u 1~urn~·1rw~~YnJ '17nn7'j i1m:11 



J 

Phylum Echinodermata 

�111tl11::, F. Amphiuridae nJtJY1::m, F. Temnopleuridae

11JtJM11'1, F. Fibulariidae tln-rn::rn, F. Cucumariidae

9. ..._.,_,__ s 

tl�-rvi::m, F. Caudinidae

Phylum chordata 

UfllJVfovniff, F. Brachiostomatidae tli,1�Y1::m, F. Gobiidae

mn� n (��) m'Vii1v�1�ff'911Y1::mMtl'1�um�'lfiJ��vm'11nm1t1m:11 
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