E D
FLICH.

=

S

ive

5
MEXHE HAIGHA OF

O N

2|

=

o

M

[—

creat
commons

x=, @o
t

PSESPNE=INE
o)

LICt:

s

2 SESE 0
12

O M

M, o

=
=
g

C
MNZERLEAlL A

=R
==
==}
==

o Ol M&
o Ol M&
CSi &2 =4S Matof

oll
0

Ju
o

180

o

Ju
s

o
R0
B

79)

Rr

Ol M&=2 THOI=O0lLt b

7l56t=,
b

LICH

H

A

X ESLICh
2

b

S
er

E

o
=

I 2

HOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
Co

L

=

SHAl LEEHLH O OF
NE2RH Ex2 61D

=

]

0l N2 0| =3 & 72 (Legal Code)

PN
)

4

A0 OE 08K Hels 22 ol o

(=) =|
2 9=



http://creativecommons.org/licenses/by-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nd/2.0/kr/

[ UCI ] 1804: 24011- 200000241283

201148 23

Ild
Hl

o-
ol

r

o)

KA
ar

)
1]
KF

E

K

oJ

oFJ
ol

E
ol

]
K

=
ol
=
30

=

<
00

——
1o

OF
{10



Ol M o
Ec

= (< =
EH%’IX‘|A'|—|—E.|—’F—O§ LS
Subtidal macroinvertebrate community

in the around sea of the Inchon Bridge

20118 23



¢)

KA
ar

)
1)
K

B

K

oJ

50
0
0L

4+
3

o0

ol

ol

]I
0K
H

20119 23

G4
ol

E
ol

&
K

=
ol

B

iy

0

T

<

<L

o0

e
1o

O
{10



o
oF

103

20104

4
ol

E
ol

g
KA



R
0ir

o

A

il

0

oK

ol
=<

&r

AbXI

K1

SH X

3.

=
Tl

ol

o0
)
k{0
)
il

o1
sl

KD
M
Ot
o
x
=
il
H
&J

™

o1
sl

KD
M
Oh
1o
g
=
il
R

Ll
B

V.



List of Tables

Table 1. Coordinations and investigation times of study stations «-weeeeremeeeeeee 5
Table 2. Surveing times and dates of the present study date - 5
Table 3. Composition and species abundances according to invertebrate taxa - 14
Table 4. Number of species occurred from each study stations - 15
Table 5. Biomass(ind./0.1m?) distribution of the invertebrate community at each
study SEATIONS woveeererversessessnesemstintiniiiiiiiitit ittt st sttt st 16
Table 6. Diversity indices (H') of the invertebrate communities at each study
Stations ............................................................................................................................... 28
Table 7. Change of diversity indices (H') of the invertebrate communities at each
STUY  STATIOMNS #+eeerrersrererssesse et 29
Table 8. Seasonal change diversity indices (H') of the invertebrate communities

at each Study Stations ................................................................................................... 31



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.

List of Figures

1. A map ShOWing the localities of StUdy StAtIONS rrrererrererrrerrerers e 4
2. VAN VEEn Gral «oreeeeereerererrre it 7
3. Sorting process of subtidal macroinvertebrates oo 7
4, PrOfI'Ing of subtidal |ayer ............................................................................................ 8
5. Change Of the SUbtidal |ayer DrOfileS at st. 4 ..................................................... 9
6‘ Change Of the SUbtidal |ayer prOf”eS At St B cerererereere 10
7. Change Of the SUbtidal |ayer prOf“eS AL St. 7 cereerereeeeeer 11
8. Change Of the SUbtidal |ayer prOf”eS at st. B e 12
9. CompOSition Of the SUbtidal iNvertebrate taxg -w«-wrrereeeereerermermmreei, 13
10. Changes of the mean number of the species occurred e 17
11. TChange of the biomass(ind./0.1m®) of invertebrate community - 18
12. Changes of the mean number of the species occurred at each study

StatiOﬂS ............................................................................................................................... 19
13. IChange of the biomass(ind./0.1m?) of invertebrate community at each

S’[Udy S’[a’[iOﬂS ................................................................................................................... 21
14. Seasonal changes of the mean number of the species occurred - 22

15. Seasonal changes of the biomass(ind./0.1m?) of invertebrate community

16. Seasonal changes of the mean number of the species occurred at each
StUdy Station ..................................................................................................................... 25
17. Seasonal changes of the biomass(ind./0.1m?) of invertebrate community

at eaCh StUdy Station ..................................................................................................... 27
18. Change of diversity indices (H') of the invertebrate communities at each

StUdy Stations ................................................................................................................... 30
19. Change of the mean diversity index (H') of invertebrate community - 30
20. Seasonal change diversity indices (H') of the invertebrate communities at
eaCh StUdy Stations ........................................................................................................ 32

21. Seasonal change diversity indices (H') of the invertebrate communities -



ABSTRACT

Subtidal macroinvertebrate community

in the around sea of the Inchon Bridge

Rho Seung—-Wook
Advisor : Prof. Yoon Seong Myeong, Ph.D.
Department of Marine Life Science,

Graduate School of Chosun University

An ecological monitoring study on the subtidal macroinvertebrate community in
the around sea of the Incheon Bridge was performed during the period from
September, 2005 to July, 2010. In the present study, 10 study stations were
established, and seasonal changes for various ecological aspects of the
community such as species composition, number of the species occurred,
biomass, diversity index (H'), etc., were investigated with profiling subtidal
layers.

The result of profiling for subtidal layers was revealed that the benthic
environments were strongly affected by the bridge construction and the large
collection of bottom sand which had been conducted for several years in near
study area.

As a result of the study, a total 267 species belonging to 119 families in 38
orders, 12 classes, and 8 phyla were identified and classified. A total 267
species is comprising 93 polychaete annelids, 78 crustacean arthropods, 73
molluscs, etc. These three dominant groups of species that live on the surface
or live in the upper layer of subtidal soft bottom were regarded as the index
groups for ecological change.

Mean number of the species occurred at each study stations was estimated
from 7.95 (in 2006) to 10.40 (in 2009), and mean diversity index was ranged
from 1.77 (in 2006) to 2.63 (in 2009). Considered that the bridge construction

was completed on November, 2009, it was suppose that the construction might

_|\/_



have strongly effected on the subtidal macroinvertebrate community.

In the analyses for the seasonal change of community characteristics, mean
number of the species occurred was resulted as the lowest value in winter
(8.125), and the highest value in summer (9.725), while mean biomass was
estimated as low values in winter (42.78 ind./0.1m") and spring (39.55
ind./0.1m?), and high values in summer (63.35 ind./0.1m?) and autumn (65.73
ind./0.1m?). These results were well accorded with the general features that the
growth of population is progressed in warm water temperature in most

macroinvertebrates.
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Fig. 1. A map showing the localities of study stations.




Table 1. Coordinations and investigation times of study stations.

Stations Coordinations
Latitude Longtitude
1 37.28377452 126.35255788
2 37.27452020 126.34270831
3 37.26551902 126.35048753
4 37.26066157 126.33497632
5 37.24528147 126.31567913
6 37.23387761 126.32040528
7 37.24201392 126.33367369
8 37.24423746 126.35291104
9 37.22587476 126.33465414
10 37.22209562 126.32134580

Table 2. Surveing times and dates of the present study date.

Time Date Time Date

1 September, 2005 11 January, 2008
2 November, 2005 12 April, 2008
3 January, 2006 13 July, 2008
4 April, 2006 14 October, 2008
5 July, 2006 15 January, 2009
6 October, 2006 16 April, 2009
7 February, 2007 17 July, 2009
8 April. 2007 18 October, 2009
9 July, 2007 19 January, 2010
10 November, 2007 20 July, 2010
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Fig 2. Van Veen Grab

Fig 3. Sorting process of subtidal macroinvertebrates.




Fig 4. Profiling of subtidal layer.
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Fig. 9. Composition of the subtidal invertebrate taxa.
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Table 3. Composition and species abundances according to invertebrate taxa.

Taxa Species abundance Percentage(%)
Cnidarins 1C 10 3F 38 1.12
Nemerteans 1C 10 1F 3S 1.12
Branchiopods 1C 10 1F 1S 0.38
Molluscs 2C 120 3BF 73S 27.34
Annelids 1C 140 3H5F 938 34.83
Arthropods 2C 30 36F 78S 29.21
Chaetognaths 1C 10 1F 1S 0.38
Echinoderms 3C 50 7F 158 5.62
Total 12C 330 119F 267S 100

Abbreviations: C, Class; O, Order; F, Family; S, Species.
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Table 4. Number of species occurred from each study stations.

Station

1 2 3 4 5 6 7 8 9 10 Mean

Time
1 20 8 10 8 3 23 9 4 8 12 10.50
2 14 7 7 12 23 16 14 8 8 17 12.60
3 9 2 10 6 11 8 7 8 7 9 7.70
4 8 10 3 12 10 5 7 14 10 8 8.70
5 17 3 9 8 7 4 10 5 3 15 8.10
6 8 8 5 7 12 8 10 5 6 4 7.30
7 11 3 11 14 7 4 8 14 4 2 7.80
8 10 4 8 15 9 3 7 16 5 4 8.10
9 11 13 4 6 16 12 19 13 15 3 11.20
10 3 18 5 15 8 19 18 17 13 10 12.60
11 11 6 10 7 2 8 9 10 10 8 8.10
12 5 10 7 13 6 6 6 12 5 7 7.70
13 3 6 10 8 9 19 12 13 14 11 10.50
14 6 7 4 6 6 6 6 17 13 4 7.50
15 3 13 7 6 11 11 13 6 8 11 8.90
16 4 20 15 15 9 20 20 11 7 7 12.80
17 4 2 16 17 16 3 11 12 5 5 9.10
18 6 5 8 12 12 14 12 16 15 8 10.80
19 9 12 11 10 7 4 15 8 10 7 9.30
20 4 7 13 11 9 7 9 11 8 6 8.50
Mean 830 | 820 | 865 | 10.40 | 965 | 10.00 | 11.10 | 11.00 | 870 | 7.90
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(3) X MSE
1RHOIA 20K ZAIXIS) D12 &5 28 HEE2 M2Z(OHM/0.1m)S TS 2L

MEE2 A ZED ADIG WMet kst =X10

ZAS] HE QUM 146400HRI/0.1m%)2 JIE S0 UEHODN )HE ¥

X RAS HE 292 11X ZAF HE 50A 40HA/0.1mI)2 JtE ¥ A

Bttt XAz 2s I S8 #ads ZJle HAdR2H, 2 &0 T

Ab AIDIEZ H3HF 480 2FEIACH

Table 5. Biomass(ind./0.1m?) distribution of the invertebrate community at each

study stations. (ind./0.1m?)
Station
1 2 3 4 5 6 7 8 9 10
Time
1 182 | 100 | 194 | 16 8 152 | 36 10 | 1464 | 66
2 25 7 42 19 | 204 | 68 46 18 90 92
3 24 6 52 12 48 32 18 26 33 42
4 44 26 6 43 18 24 16 | 228 | 28 36
5 228 6 20 24 73 8 26 20 8 127
6 168 | 82 14 42 68 24 | 440 | 50 20 12
7 104 | 10 36 50 16 8 26 58 10 4
8 56 70 18 102 | 56 6 22 74 20 8
9 38 82 12 32 118 | 92 | 302 | 78 | 112 6
10 6 9% 12 62 20 128 | 82 160 | 140 | 78
1 62 20 42 30 4 86 36 48 30 56
12 26 30 34 82 68 26 20 46 14 20
13 10 16 42 16 20 84 | 118 | 104 | 166 | 52
14 28 58 26 60 28 20 18 76 | 104 8
15 6 56 | 238 | 26 76 56 60 12 88 64
16 6 31 26 36 19 104 | 42 24 14 1
17 46 4 18 | 82 54 8 42 96 18 26
18 18 20 34 48 54 70 64 79 86 22
19 28 84 82 36 64 16 80 50 50 40
20 32 62 84 72 68 48 64 86 42 38
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Fig. 10. Changes of the mean number of the species occurred.
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Fig. 11. Change of the biomass(ind./0.1m?) of invertebrate community.
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Fig. 12. Changes of the mean number of the species occurred at each study

stations.
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Fig. 13. Change of the biomass(ind./0.1m?) of invertebrate community at each

study stations.
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Fig. 16. Seasonal changes of the mean number of the species occurred at each

study station.
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Fig. 17. Seasonal changes of the biomass(ind./0.1m?) of invertebrate community

at each study station.
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Table 6. Diversity indices (H') of the invertebrate communities at each study

stations.
tation
St St.2 | St.3 | St.4 | St.5 | St.6 | St.7 | St.8 | St. 9| St. 10 | Mean
Time
1 191 | 0.93 | 0.44 | 241 1.04 | 242 | 214 | 1.33 | 0.11 | 2.01 1.34
2 224 | 195 | 111 | 223 | 1.63 | 251 | 251 | 1.64 | 1.08 | 2.67 | 2.72
3 193 | 095 | 234 | 156 | 2.45 | 1.42 | 1.62 | 1.71 1.2 1.35 | 1.65
4 153 | 1.98 | 111 | 253 | 245 | 1.93 | 168 | 1.21 | 2.04 | 1.67 | 1.81
5 2.18 1.11 1.89 2.53 2.22 1.23 1.98 1.89 1.31 1.08 1.74
6 1.12 1.58 2.34 2.21 2.48 2.31 1.24 1.21 2.44 1.98 1.89
7 2.48 1.01 2.69 2.83 2.42 1.39 2.21 2.89 1.31 0.7 1.99
8 2.68 2.37 2.69 2.76 2.53 1.01 2.08 1.89 1.88 1.23 2.11
9 2.48 2.93 1.79 2.33 2.97 2.89 2.87 2.84 2.79 1.19 2.51
10 1.19 2.92 2.28 2.54 2.49 2.99 2.91 2.81 2.77 2.69 2.56
11 2.38 2.19 2.42 2.52 2.42 1.08 2.61 2.68 1.51 2.66 2.25
12 2.38 2.78 2.54 2.89 2.34 2.13 2.28 2.73 2.09 2.1 2.43
13 1.68 2.12 2.46 2.24 2.52 2.92 2.84 2.96 2.93 2.64 2.53
14 2.38 2.72 1.96 2.41 2.26 2.24 2.42 2.89 2.93 1.69 2.39
15 1.59 2.87 2.62 2.33 2.88 2.91 2.96 2.03 2.45 2.71 2.54
16 1.98 2.98 3.12 3.19 2.78 3.32 3.28 2.88 2.54 2.43 2.85
17 2.16 1.53 3.18 2.94 2.91 1.81 2.53 2.93 2.31 2.28 2.46
18 2.42 2.12 2.58 2.71 2.83 2.91 2.98 2.93 2.97 2.42 2.69
19 1.89 2.24 2.64 2.38 2.12 1.74 2.36 2.53 2.65 2.41 2.3
20 1.83 2.31 2.68 2.43 2.38 2.03 2.41 2.63 2.12 2.02 2.28
Mean 2.02 2.08 2.24 2.48 2.41 2.16 2.40 2.33 2.07 2.00
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Table 7. Change of diversity indices (H') of the invertebrate communities at

each study stations.
Station

St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St. 9 St. 10
Time
2006 1.69 1.405 1.92 2.208 2.4 1.723 1.63 1.505 1.748 1.52
2007 2.208 2.308 2.363 2.615 2.603 2.07 2.518 2.608 2.188 1.453
2008 2.205 2.453 2.345 2.515 2.385 2.093 2.538 2.815 2.365 2.275

2009 2.038 | 2.375 2.875 2.793 2.85 2.738 | 2.938 | 2.693 2.568 | 2.46
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Fig. 18. Change of diversity indices (H') of the invertebrate communities at
each study stations.
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Fig. 19. Change of the mean diversity index (H') of invertebrate community.
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Table 8. Seasonal change diversity indices (H') of the invertebrate communities
at each study stations.

Station
St. 1 St.2 | St.3 | St.4 | St.5 | St.6 | St.7 | St.8 | St. 9 | St. 10
Time
H2 2.095 | 1.755 | 2.518 | 2.31 2.543 | 1.7 2.35 2.328 | 1.618 | 1.855
= 2.143 | 2.528 | 2.365 | 2.843 | 2.525 | 2.098 | 2.33 2.178 | 2.138 | 1.86
oHE 2125 | 1.923 | 2.33 2.51 2.655 | 2.213 | 2,555 | 2.655 | 2.335 | 1.798
D= 1.778 | 2.335 | 2.29 2.468 | 2.515 | 2.613 | 2.388 | 2.46 2.778 | 2.195

_31_



Autumn

of the invertebrate communities.

Summer

(H)

_32_

Spring

ge diversity indices

Winter

Seasonal chan

3
Ohu mja ol =
T Hl S~ =
[z [ R i R = | S
=
= |8
07777777 ] ° ®
5 o
D —
A QO
9] [
=
o
>
<o [
o £
)
iy
pr==]
M~ — —
& S Q
T
[de) S
& »
®
0
w | 2
it £
2 s
[7p]
= )
& =
©
o)
e o
4 C .
(o] © )
< Cc
© 9o
[aN] —_ = —
; © =
195} m s i
D >
©
- | 2 3
n w0 B
S5/ 23838 8 a8
i © l l &V ol &Y
(\H) Asianiq o @ (\H)AISI8AIQ
L ®

195
21.

Fig.




| n R R o
BTN WS RWTRW  DUE R
P EYEN R SR YRELIER 5 5o
o 0 ) o o o7 B W & = <k o S TN R O nH = o____m_ U
ol @ B M T 4 o F 58 B SR T omow oo @ 2
] 0 o o W o I Uk o7 I ™ o W mr 30 30 =
M R0 5 WZwossa =g W e =53
W 2 <o WMo oy X wo = Al
o_OT_g_orHLE%.@_E o W = KF T oR0oW 3
o = ol Ki O o O I o 5 o1 U0 =3 K0 KO B ) = = 0 W ]|
w W B oa O om o U A R A
W S 8 wl X o &3 @ o o &) XL — = °©
@k AW ooy g B Now B ¢ WM S =R
Ki o= RE o B s ™ ~ & O EoRr <
ol =) ol W - A O ol = =z J mv.nﬂl KD K0 100 N
ORI S %___o__rﬁaﬂ_az.dm__ga WM s w
moA_.mmm%_x_oﬁlﬂ%TAT_x_om_XTO_E9me|m_m_DI__ ﬂ“._xmﬂ___mwol_mrﬁ
m_xﬂH%_r__q_w%Jmﬁmo_EﬁHM%ME&% _ S g F
r_x_oﬁ|ww®AmMﬂ@@ﬂ%g%%ﬂ@@ Lo
__gromwe#xo__ﬂAlm_moloo*#m o= X < m g
B) Mo < 3 K| 0l © ™ o WY oF K8 X =
0 M 0 o W g g oy S W o, _ B RE g T S B
o ol noe R R op 5 0 s Vs g F= KON o
KWy o N E moxDWmm__A_OMOM_gx D 52
il :I__o_g_mﬁrml_x_o-_:@__ra o &o_u.ﬂﬁao 1o|3:m
= 0 T orp W T O g oo WoE o gy O R i o N K it
M & & o ® T v R m_x_o;_oommmm_%m Mo s B
émaHﬁmmMaoo%%%% N:I___ﬁ__ﬂﬂo__ﬁﬂa__ =z a3 °
_ S X R BE oS mxog T <k W B S)
Z 2l FzTeTn Soszxzmw s NI
D._mem|m5,o_owoldunﬁuﬁu1w,n RO iy 5 2 _ﬂ\pu[nwm_
Nmm%o_8,soz_x_oAl__dImﬁmmo_EEA______ © 0 R B
mo%oa%7,4mo§&££_£__ﬂﬂ.o__umool.__o_ W 2 5l o ol
HI).rxlﬁ,ExHﬂ_rﬁlm_Mmm Uas a5k S . - oa
__001@55+EA SIS inmmio_t = R
T W .5 - RO ,__+a1|m:z§m+|,a_ YT s >
ey :_._4,m1p S _, o RO — = = K - 1]
o__mFﬂ.o_&_& uMw___m__x_OQ%x_m%mooAm_k4).=_lf%
8 o) O TR om0 . _I_M o ol ROO&rJld uuﬂ S - Ko = zx @ ™ I.A._ % S ° g
wmamamol_/ouMMﬂxT W o TR S .= o
& = ol s = wl o i ol & z an & 2= g
x o WoE 5 T © < S wosr oo W = &0 ol 57 E o 2 g
3 = ol M . S = W o 0 m.,uur.@Ou._S._% O R R
K- o Mc_o@5o____HL_ﬁMo%mJFw:im _wﬁGAH
EREE | B S I Emﬁe___z_aﬁw
= ZWH R o — RS WP g oty R DR g
Fogr M o] = & =% ot J = =
o o O R N s Al m of W o = i 5 <k - O S
Bl as o B2 =28 3 M S mWB <
5] = © oY H M o3 2 M0 T 0] of RO o

I CheS X2}

[9]

CtE @<l d

- 33 -

2006 HEY C}



)
Al
20

0l
00
30

0
ol

ol

o
E

0J

RS
Uk

OF
DO:‘

Oloil et

—

| 04 2t

cC
sl

El

S
o

3

[y

S0l EIA2M, 2009E O
0o

[

=l
A1) A HERH O

gtol

b Z=AH2009E 4F) 01
Ab 20l OIF0M Ol HRE=2 &0l Cel f0A OIF0F/CH

X
MAMUERAHO == o

—

—

O ZAHOIA

i

fel
=

0l

ioll
Kl
i

i

0}
sl

JI
X

Y

w0
1]

20

130

0

=
=]

= [ 200901 = 10.4

B

Ve
AN

Ak
=2

LA
o0

ol

ez

10).
LIHAI EE0lA

£ £ UCHFig.

ol
0l
33
9]
1)
Ll

ulny
ki

0l

ol

J

H

H
|

fllJ

B

=]
[usl)

.l

S
[y

F

[t

ot

[§

o
I

H 2t

[§

LA

=
<+

ol
n0
O

pem

<

I3
30

il
RO
RO

-

oF

Y

2006 2| 2

Ct.

=Relbl
22 250N F/0. 1m0 A 1250HKI/0.1m2)DEXISl 2X|8istE 2ol 1 o

_I

A

IZ0| 2 2
190K X
HA 30 10400XI/0.1m?%) <

=)

AU A2
LIEtHL A=,

=

2009¢

it

13).

/0.1m2) A 104(OH&/0.1m?) 2] 2=X]

©2 UEHCHFig.

ACiet 3 <Xt
LA EE 0l A

RO
Kl

RO
RO

ar

&)
E
K]
oJ

ol
A<

1
i
u

K
%

—

—

XA

o
=

3

(6]
[l

il

3

[uily

S

N
SAF Rl = O

1}

=

N X 3

. o o
—

[—

0l

13).

CHFig.

o]

9]
010
Rr

ol
7
70
o)
o

RS
Kk

KD
1d
O

20

o3
3+

oll

=

o)

o
O
i
=
Bl
o]
oll
T
ol

pugd

iy
=

-

<

i
[

AlAE
13,
=

PNy
=]

As

™ (Figs.
Ol HE
=

M2 42 78(HA/0.1m?)2 It

=
=

LHEFLHOY, 2009
Ct.
Al

H

AN

L|

a1

3

—

[m]

A
e

X
3 K|

PN
sy

b M
=0l LIEFLEL Al

Ik
[=]

o

M A

39.55(HAI/0.1m?) 2 #XI= LE}

o
ju—

(==
S

=

F
oF

o
—

o
2d

=

=

201l O

S
=

2 A= dl

gtol =0

18).
OIJb LIEFUHARI= & X12F 20062 el

EHol Tch

Mg =
TAEE
ot= =
Ol OIF0IXIXI &0 LtE

PN
sy

wy

HXID1 Al

HEE=Z
A

CHTable 7, Fig.
=30

Y
Al

f= o

<
~

tet

=

I

JJ

O

f= o

ioJ

_34_



O

20

!

53
Ul
oD

RK
ol

0
=N

Ct.

0l
Gy

Ju
53

ol

HEM OGE O

Iy
O
0
OR

0l
Rr
Mo

oJ

il

Al
Ol

0l

=40t

CHTable 8, Figs. 20, 21).

o
=2
EIC,

=
T

_

=X
0l
A<
I
H
i

2 d=g=S UEHUHO Bl=g +=X

ot
Ls

A0l

oro
LS

ni

0l

LIEH =0,
toF LH2ECH

=g ZIt UL getX

H

Al
(=]

21212l ZAMOIA ChA2
S

—/

[wly

g0 =&

|,

1
—

1X2H 200K 2

A2H, Ol

oldd

=
Bl
JU
o3

X0
7
&l

=
%0

J

. WS JkE ZANEE2 UWSs0HA Ls S&

Olet &2 Ab

= Ch

il

RO
o
Rr
[}
TS

oJ

un
o1

il

ol
i00
30

ulo
3+

110
il

<

H ==Lt

EN]

Ju

i

—_

=
Al

1
ot
<+

ioll

| 20l CHuwA&

tH MAsE =82

=
T

Ol =dl, 012 &2 2c2HH

At OFSel

e
=)

otLlct

F

B8 O
—

=

0
Jo

KHU

ol
100
30

KA

o}

2 X

ol

i

uln
ol

!

H A

0
Ol OIF 0 MOF

.|

t1 <
tH, MAS=2 2d 220 otE 2

Q)
b2

= UH e

9]

|_|:1
Al
(==]

He

A 10F SEHE010F
— 35 —

3

o
_

=2l &0l

MetAd M A

Ct.



Reference

Frey, R. W., J. S. Hong, J. D. Howard, B. K. Park, and S. J Han, 1987,
Zonation of benthos on a macrotidal flat, Inchon, Korea,
Senckenbergiana Mant, 19(5/6), 295~329pp.

Hong, J. s., 1992, An environmental assessment of the coastal area using
the benthic macrofauna in Kyonggi Bay, West sea, Korea: A preliminary
result, Bull. Nat. Res. Dev. Agency 46, 239~253pp.

Hong, J. S. and J. W. Yoo, 1996, Salinity and sediment types as sources of
variability in the distribution of the benthic macrofauna in Han Estuary
and Kyonggi Bay, Korea, J. Kor. Soc. Oceanogr., 31, 217~231pp.

Koh, B. S., J. H. Lee and J. S. Hong, 1997, Distribution patterns of the
benthic macrofaunal community in the coastal area of Inchon, Korea,
The Sea(J. Kor. Soc. Oceanogr.), 2, 31~41pp.

Koh. C. H. and H. C. Shin, 1988, Environmental characteristics and
distribution of macrobenthos in a mudflat if the west coast of Korea
(Yellow Sea), Netherland J. Sea Res. 22(3), 279~290pp.

Lee, J. H. and J. H. Cha, 1997, A study of ecological succession of
macrobenthic community in an artificial lake of shiwa on the west coast
of Korea: An assessment of ecological impact by embankment, Oceal
Res., 19(1), 1~12pp.

Lim, H. S., J. H. Lee, J. W. Choi and J. G. Je, 1995, Macrobenthic
community on the soft-bottom around the Yongjong Island, Korea, J.
Kor. Fish. Soc., 28, 635~648pp.

Park, H. S. 1991, An ecological study of macrobenthos on a macrotidal flat,
Inchon, Korea. J. Oceanol. Soc. Korea 11(2), 71~76pp.

Shannon, C. E., W. Weaver, 1963, The Mathematical Theory of
Communication, University of Illinois Press, Urbana, 177p.

Shin, H. C., J. W. Choi and C. H. Koh., 1989, Faunal assembledges of
benthic macrofauna in the inter and subtidal region of the inner Kyeonggi
Bay, West coast of Korea, J. Oceanol. Soc. Korea24(4), 184~193pp.

_36_



Inha

Benthic polychaete
Korea, J. Oceanol.

1992,

community in the southern area of Kyeonggi Bay,
Soc. Korea 27(2), 164~172pp.

Yoo, J. W.,

S. G. Kang and C. H. Koh,
1992, The community structure and distribution of the benthic

100pp.

H. C.,
macrofauna in Han estuary and Kyonggi Bay, Korea, M. S. Thesis,

Univ.,

Shin,

H0
sl

rH

1]
H0
K-
Rl

180

W

o
Ok

423~432pp.

Xl 37(5),

<
i0J

3

ti

100

ol
oJ
0x
R0
o)

JI
=

635~648pp.

=4l
o MAsSE =2

), &t

&

o
=

3

o)

Xl
=,

0

453~462pp.

31(4),

201pp.

1[3]
HJ
oF
__M
ol
ol

|
ol

El
ol

445pp.

. OFJHUIDIA A,

b

U
ol
El
ol
Ok

T

o
0

202pp.+53pls.

3|—O|LD
ST,

P

A

s

g
=

o

0

. &ISFEEAL 470pp.

SIESTHAL, 694pp.
A, 414pp.
_,?r
WA A

!

o

t

A

H-AH=.

t

OlStEtALSI RI= 2, 442pp.

2|

J A, BSPE 00060-98-3. 369pp.

o

| A}, 764pp.

=]

3l

RO

780pp.

0

2006, AMBt= Bt H
, Ocean and Polar Research,

NEE

. A,

=
ST

0

369~383pp.

28(4),

o0

o )
1o

3
<J
-

-

H
<
=

—_

uJ

1o

rJ
)]

i
i0J

F

1981,

KK
00
nO

|.

50
°d
3r
010

O

Bl

ar

109pp.

<4

o131

_37_



ol

862pp.

3| Al 860pp.

=EInkn/JIEN

, K33 AxMs= .

(0
Ui
i
i)
|:my
m
50

00

o)

AF, 202~258pp.

489pp.

OLZtOIDIM =,

=SS (2SN ).

o)

AAE M, 208pp.

3

o)

)

FSXI= 2t OHE o

2

, 1993,

A
281K, 504pp.

o1

3

o
o

=
1o

s
-

o)

&

F

Ot

1995. EA

SRS

o0

LP£EE, 633pp.

1981a. $THABMER (L),
1981b. $EAZYEE (),
1981c. #AABYEE (T),

MHEZE 7% ZA (&),

MEZE %
MEZE 7

LFEEE, 748pp.

A (B51E),

JLBEEE, 763pp.

— A (B51E),

_38_



Appendix

List of the macroinvertebrate species in the around sea of the
Inchon Bridge.

Appendix 1.

Phylum Cnidaria XIS

HD

Class Anthozoa &&S& &

Order Actiniaria WL 0I1& =
Family Haliactiidae
1. Anemoactis sp.

Family Actiniidae ol 21 Z0|& 1}
2. Actinosola sp.

Family Pennatulidae HICtX& 2t
3. Pennatula sp.

Phylum Nemertea S8 S2

MO

Class Nemertini 2% &
Order Hoplonemertini BI=s22d S
Family Lineidae HS&2¥dl 1t

4. Lineus fuscoviridis &2 df
5. Lineus sp.1
6. Lineus sp.2

Phylum Brachiopoda 2t£S2 &
Class Inarticulata S2& &

Order Atrmata £ &
Family Lingulidae Jigt 1t
7. Lingula unguis JHS¢

Phylum Mollusca 9XHlS=2 &

Class Gastropoda =& 2
Order Archaeogastropoda AIEE =

Family Fissurellidae 2 A4F2FZ00 Bt

8. Montfortula pulchra Ol 20|42l
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Appendix 1 (continued).
Order Mesogastropoda E5& =
Family Calyptraeidae i 2&S 1t
9. Ergaea walshi Bi10S
Family Ovulidae I XIZ0| 1t
10. Xandarovula xanthochila Jt=@ &) 1S
Family Eratoidae 22Xl
11. Sulcerato callosa OiJ1JH 2 X
Order Heteropoda 0|& =
Family Naticidae #=230| ot
12. Glossaulax didyma 2= 40|
13. Glossaulax didyma bicolqg 0l 1=<HO0|
Family Cassididae Het1sS 1t
14. Phalium sp.

= 2
= =

Order Neogastropoda &=
Family Eulimidae HIE11S 2t
15. Eulima bifascialis Bt 1)
Family Columbellidae 2& 1t
16. Mitrella tenuis £# 0l 22| F
17. Mitrella yabei

18. Pyrene flava DT RHREE

Jn

3]

Family Nassariidae S&A24Y NS

r

19. Reticunassa festiva &H RIS
20. Zeuxis sp.

Family Buccinidae Sdl1E 1t

21. Buccinum yokomaruae Z4&t2dl 1S

22. Japeuthria sp.

3]

Family Olividae =2
23. Oliva sp.
Family Cancellaridae 2240|102 S 1t

24. Trigonostoma scalariformis
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Appendix 1 (continued).
Family Turridae @21 It
25. Aforia circinata 12|A&E0l1S
26. Guraleus deshayesii &2 1S
27. Inquisitor sp.

Family Terebridae X1 S 1
28. Diplomeriza Koreana
29. Dupricaria koreana D2R=&R1NS
30. Dupricaria sp.
31. Terebra melanacme Jt=5
Order Heterogastropoda 0|S=

Family Epitoniidae &3 e|1s 1
S| A

Order Pyramidellomorpha 822l =
Family Pyramidellidae 32212 1t
33. Boonea sp.
34. Orinella pulchella 1201822l 1 s
35. Odostomia desimana 3|2c|l 1 S0l
36. Paramormula sulica MIEZZM([322lDS
37. Tiberia dunkeri
38. Tiberia sp.
39. Turbonilla kurodai
40. Turbonilla multigyrata Jt2£22el1s
Order Cephalaspidea & S
Family Dorididae
41. Dorodium sp.
Family Ringiculidae S&2=1
42. Ringiculina doliaris &2
Family Acteocinidae & X212 0| 1t
43. Acteocina exilis 2% XIEIH0|

Family Philinidae 2HE™0|2S 1t
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Appendix 1 (continued).
44. Philine argentata

45. Philine sp.
=2

Family Cylichnidae
46. Eocylichna braunsi !

Family Retusidae &1
47. Retusa insignis &t
48. Rhizorus tokunagai J

9
e
e

Class Bivalvia O|OHIN 2
Order Mytilidae E& S

Family Mytilidae &8
49. Musculus senhousia

Of0k
ol

Z=al
o =<

Order Pterioida 22t S
Family Limidae A& ot
50. Limaria amakusaensis

Family Ostreidae = 1t

51. Crassostrea gigas =
=2

Order Veneroida 9 gt
A2 =l

Family Ungulinidae S Alel ZJ0 It
=40

52. Cycladicama lunaris
53. Felaniella sowerbyi 1 0t= Atel =N
ZM= A2 Z Ol

54. Felaniella usta

Family Mactridae JNZZJH 1t
55. Mactra chinensis & Z= 0
ELt_JIC_jH

N ot

e
P

56. Raeta pulchella i &
Family Mesodesmatidae E
57. Coecella chinensis El

Family Tellinidae &AIZJN 1t
CHF =K

58. Cadella lubrica DHZ0| & Al &= i
=23

59. Macoma contabulata
60. Macoma praetexta SFS0H AN
— 42 —



Appendix 1 (continued).
61. Moerella jedoensis @& & AN
62. Moerella rutilla 21 & Al Z=H
63. Nitidotellina minuta &3=& Al Z i
64. Nitidotellina nitidula 2 =8 A
65. Nitidotellina sp. 1
66. Pharaonella sieboldii A2 ZEIZ Al ZIH
Family Semelidae BtSEHXI] ot
67. Theora fragilis OtJ]8tE & N
Family Pharellidae ZS&Z2Jt2ItE200 1t
68. Sinonovacula constricta Jtel Stz N

Family Veneridae 48 1}

69. Calista brevisphonata =& &}

70. Phacosoma japonicum

71. Pitar noguchii

72. Pitar sulfureum 2|98&t

73. Ruditapes philippinarum Bt Xt

74. Dosinorbis japonicus & 7=}

-

o

75. Spisula voyi alaskana Z& =2
76. Venus foveolata SE9g

Order Myoida & =

Family Corbulidae MZAISZIH
77. Anisocorbula venusta Ol & 0|22k Ab= K

Order Pholadomyoida &2X S

79. Lyonsia ventricosa Hl=
Family Thraciidae &=2J|XJ§ 1t
80. Trigonothracia pusilla Bt&EZ &S J| XN

Phylum Annelida B8 S22 &
Class Polychaeta Ct2 &
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Appendix 1 (continued).

Order Phyllodocida &M X H0| S
Family Phyllodocida S Z24X&0| o
81. Anaitides chinensis S=STH& 24 XI& 0l
82. Anaitides koreana 8'=S &M XIHO|
83. Anaitides maculata W2 IH & 24X 0|
84. Anaitides sp.
85. Eulalia viridis =222 M XIHO0|
86. Eulalia sp.

Family Glyceridae D20 XI&0| 1t
87. Glycera chirori XIZ2¢|0|22H X & 0|
88. Glycera capitata 201201224 X &0l
89. Glycera subaenea 801224 XI& 0l
90. Glycera sp.
91. Glycinde sp.

Family Hesionidae =24 X|&0| ot
92. Hesione sp.

Family Pilargidae S£724X&0| 1t
93. Ancistrosyllis hanaokai 2%&S 24X &0l
94. Sigambra sp.

Family Syllidae EFZ2HXH0| 1t

95. Exogone sp.

==

96. Myrianida sp.

Family Nereidae ZZ24XIZE0[ 1t

97. Neanthes japonica & 24 Xl &0l
98. Neanthes sp.

99. Nereis sp.

o
=)

100. Perinereis nuntia =% & 24X
Family Nephtyidae 8=z 24X 0| 1t
101. Nephtys oligobranchia &
102. Nephtys polybranchia '& %8324 X0l

08
2
oy
=
Paa
[
o



Appendix 1 (continued).
103. Nephtys sp.
Family Aphroditidae D& T XI2H X 0| 1t
104. Aphrodita sp. 1& 0

Family Polynoidae HI=24XI&0|
105. Lepidasthenia izukai Ot=3121H|
106. Lepidonotus elongatus 2101& 0|
107. Lepidonotus sp.
108. Perolepis sp.
109. Perolepis stylolepis BH=01HI=28 X0l
110. Polynoidae indet.

Family Paralacydoniidae
111. Paralacydonia sp.

Order Eunicida E2XIY0| =

Family Onuphidae &24XI&0| It
112. Dioparta bilobata sZ & 24 X1 & 0l

Family Eunicidae E2Z4X|& 0| 1t
113. Marphysa sanguinea Ht%IE 24 X1 0l

Family Lumbrineridae £x24X&0| 1t
114. Lumbrineris heteropoda 21Ctel& =224 X 0l
115. Lumbrineris japonica &35 224X &0l
116. Lumbrineris longifolia 21 Xt&t& 228X H 0|
117. Lumbrineris nipponica ZECtel S M X & 0|
118. Lumbrineris sp.

Order Orbiniida X224 X0l =

Family Orbiniidae 2t224X&0|
119. Haploscoloplos elongatus 2t2 24 XI & 0l
120. Nainerris sp.
121. Phylo sp.

Order Spionida €=224X&0| =

Family Longosomatidae
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Appendix 1 (continued).
122. Heterospio sp.
Family Spionidae Z=HX&0| 2t
123. Prionospio japonicus OHZHE S =28 X H 0|
124. Prionospio sp.
125. Spio sp.
Order Magelonida 2F&2HX| & 0|

Family Magelonidae k=24

Jo

o

|t
126. Magelona sp.
Order Chaetopterida 24X 0| 5
Family Chaetopteridae EJHZHXIZE 0] 1t
127. Chaetopterus sp.
128. Mesochaetopterus minuta 2 XI'e 4 24 X1 & 0l
Order Cirratulida & EtciHXIEH0| =
Family Cirratulidae & EfciZHXIZ 0| 1t
129. Acrocirrus validus S1& Etel 28 X H 0|
130. Chaetozone spinosa 21 E 87 & EteH 28 XI = 0l
131. Chaetozone setosa =EHIH AErH 2H X H 0|
182. Cirratulus cirratus Jt=4&Etei 28 XI & 0|
133. Cirriformia tentaculata B =2 EteH 24X 0|
134. Tharyx sp.
Order Flabelligerida S22 XI&0| 5
Family Flabelligeridae CIE4 X 0| 1t
135. Brada villosa =33 HE M X &0l
136. Pherusa plumosa 21 HE 28X HO0|
Order Opheliida WX HO| =S
Family Scalibregmidae /#CEHJ[2HXIZ 0| 1t
137. Oncoscolex pacificus borealis BI1*H 128 X &0l
Family Opheliidae RE2MXIH0| Bt
138. Armandia lanceolata 25 M XIH 0|

139. Polyopthalmus pictus FERE X HO0|



Appendix 1 (continued).
140. Travisia japonica ZelL E XX HO0|
141. Travisia pupa SO I L& 24X =0l
142. Travisia sp.
Order Sternaspidae 25 J[24X0| 5
Family Sternaspidae 25 J(24X1&0| 1t
143. Sternaspis scutata 25 I128 X &0l
Order Capitellida HE20XI&E0| =S
Family Capitellidae H=24X&0| 1t
144. Capitella capitata SItAIBIS2HXIHO0|
145. Heteromastus filiformis
146. Mediomastus sp.
147. Notomastus sp.
Family Arenicolidae 2220 X1&0| 1t
148. Arenicola sp.
Family Maldanidae CHLIS22HXIZ 0] 1t
149. Asychis sp.
150. Clymenella koreana et=ULILHXIH
151. Praxillella affinis el LIS 2H X & 0|
Order Oweniida Ml A X X0l =
Family Oweniidae M2lH& 20X 0| Dt
152. Myriochele oculata 28 X 0|
1563. Myriochele sp.
154. Owenia fusiformis M2l B4 24 X1 0l
1565. Owenia gomsoni
Order Terebellida SEHX YO0l =
Family Pectinariidae S!24X|&0| 1t
156. Lagis bocki 28! 4 X0l
Family Ampharetidae AIS24X&0| Bt
157. Amage auricula & A5 24 XIH 0]

158. Ampharete arctica &S AS2HXH 0|
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Appendix 1 (continued).
159. Ampharete sp.1
160. Ampharete sp.2
161. Amphicteis gunneri 2 AtS2H X 0|

162. Amphicteis sp.

L
=

Family Terebellidae SE2HXI&0| 1t
163. Loimia medusa l=2=3& M XA 0|
164. Terebellides sp.

165. Telebellidae indet.

Family Trichobranchidae =&
166. Terebellides stroemii Z&& X XIH 0|

Order Sabellida Z2H X0l =
Family Sabellidae Z2HXI&0| 1t
167. Chone sp.

168. Pseudopotamilla myriops 2!2+&
169. Sabellaria sp. 22X 0=
170. Sabelliidae indet.

Family Serpulidae && 220X &0|

171. Ditrupa arietina &4 3| 224 XA 0|

e
b=
Pl
o
=)
E

s

2HX40l

Subclass Scolecida
Family Cossuridae
172. Cossura sp.
Family Paraonidae
173. Aricidea sp.
Phylum Arthropoda ZXIS2 &
Subphylum Chelicerata &2t OI&
Class Pycnogonida HiCtH0Ol 2
Family Ammotheidae & AIHICIHO| 2t
174. Paranymphon magnidigitum 2&UHSZ& AIBICHA O
Subphylum Mandibulata CH2 02

Class Crustacea 222
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Appendix 1 (continued).
Family Anthuridae OIC|&H & Bt
175. Cyanthura higoensis 2 cHOCI & 2l
Family Paranthuridae @S 212|0tCI Syl Bt
176. Paranthura sp.
Family Sphaeromatidae &gl 1t
177. Gnorimosphaeroma ovatum HE & el
Family |doteidae F=22d| 1t
178. Cleantiella sp.
179. Cleantis planicauda
180. /doteid sp. 1
181. Idoteid sp. 2
Order Amphipoda &2t =
Family Phoxocephalidae 2I2E M 1t

182. Grandifoxus sp.

HQ

183. Mandibulophoxus mai LZItAIZIZS M
184. Mandibulophoxus sp.

Family Urothoidae 2SS MBAIE 1t

185. Urothoe sp. 1

186. Urothoe sp. 2

Family Oedicerotidae 2= M 1t

187. Monoculodes koreanus ®LEZE22=FM<
188. Monoculodes sp.

Family Hyalidae sHX=0IEMS 1t

189. Allorchestes sp.

Family Liljeborgiidae 202 S M 1t

190. Liljeborgia japonica

Family Ampeliscidae 2QtAS M2 It

191. Ampelisca brevicornis &2

e
re
0X
4%
o=
40

192. Ampelisca cyclops 20|t E M

193. Byblis gaimardi
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Appendix 1 (continued).
194. Byblis japonicus
Family Melitidae 22|IEIE M ot
195. Melita sp. 1
196. Melijta sp. 2
Family Ischyoceridae & N2|IEMKIE0I
197. Ericthonius pugnax s&20tCI=&2 Wl M<K =0l
198. Jassa falcata JtAlW el & We|lE MR 20l
199. Ventojassa sp.
Family Podoceridae 2IUHIE M 1t

200. Podocercus sp.

=

Family Corophiidae SEN2IEMS 1

201. Corophium sp.

~J

202. Grandidierella japonica & &S E NI M
Family Ampithoidae 2 M 1t

203. Ampithoe sp.

204. Ampithoid sp.

Family Caprellidae BFCIHCHEE &l 2t

205. Caprella sp.

Family Photidae

206. Eurysteus japonicus

207. Photis longicauaatus

208. Photis sp.

209. Pontogenia sp.

Family Diastylidae 21022 0IM 1t

210. Diastylis tricincta

211. Diastylopsis dawsoni

212. Dimorphostylis asiatica 20/ =Z0IM<
Family Bodotriidae &2Z40|M S 1t

213. Bodotoria sp.

214. Eocuma latum
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Appendix 1 (continued).
215. Heterocuma sp.
216. Heteroreucoma sp.
Family Nannastacidae ROI=SHO0O/MS 1t
217. Campylaspis fusiformis
218. Campylaspis sp.
Order Eupauciacea HSHICI2M0| S
Family Euphausiidae SHHICI=20]
219. Euphausia sp.
220. Pseudopausia sp.
Order Decapoda &2t 5
Suborder Macrura M< Ot=
Family Penaeidae Ec2IM < 1t
221. Penaeus japonicus 2elM<
222. Penaeus chinensis CHot
223. Trachypenaeus curvirostris ZM<
Family Sergestidae XM 1t
224. Acetes chinensis S =M<
Family Palaemonidae ZHOIMS 1t
225. Palaemon gravieri _1ctBl M <
226. Palaemon macrodactylus 2= M
Family Alpheidae SEM< ot
227. Alpheus brevicristatus S &M<

228. Alpheus japonicus 1L B ES M P

=2 "o

Family Hippolytidae OIS 1t
229. Heptacarpus rectirostris S2Z N0
230. Latreutes planirostris S22 £ 0N

Family Crangonidae AIF=M<

i
231. Cirangon affinis Xt3=M<

Suborder Anomura & 0I5

— g

Family Diogenidae S= A&
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Appendix 1 (continued).

232. Diogenes edwardsii 5 Ha&=Z N
233. Paguristes sp. 2l=8 A=
Suborder Brachyura Al Ot=

Family Porcellanidae HIE0| 1t

234. Pisidia serratifrons €& =0|

235. Raphidopus ciliatus ECtel A& 0l
Family Dorippidae ZHIXIdl 1t

236. Nobilum sp. Z=IHXIdIF

237. Paradorippe japonica

Family Calappidae 2 3t

238. Matuta planipes 12 =3 A
Family Leucosiidae Bt 1t

239. Philyra sp.

Family Goneplacidae ¥=0|H 1t

240. Carcinoplax vestita 8 2= 0| Al
241. Eucrate crenata Y0l LZ A

Family Xanthidae £l 1t

242. Heteropilumnus ciliatus 2% A
243. Parapanope euagora si2 LIS M A
244. Parthenope varidus
Family Pinnotheridae =&0|H 1t

245. Pinnotheres pholadis &= 201
246. Pinnotheres sinensis == 40|
247. Pinnotheres sp.

248. Tritodynamia horvathi =28 & Z Al
249. Tritodynamia lintermedia

250. Tritodynamia longipropodum

251. Xenophthalmus pinnotheoides &g & &4 0|

Phylum Chaetognatha 222 &

Class Sagittoidea A& 2
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Appendix 1 (continued).
Order Phragmophora |2 =
Family Sagittidae t&argl 1t
252. Sagitta sp.
Phylum Echinodermata =2I|SE &
Subphylum Asterozoa 2JtAl2| OI2
Class Stelleroidae 2JtAl2| &
Order Platyasterida HE =
Family Luidiidae H2TEJtAt2]
253. Luidia quinaria & 22 JtAtel
Order Forcipulata Xt= =
Family Asteriidae 2JtAlel ot
254. Asterias amurensis OtSZ2 2 JtAtel
Order Myophiurida HAHD| =
Family Ophiacanthidae & H0O|=2JAt2]
255. Ophiacantha omoplata 8= & 10|12 JtAt2!
Family Ophiactidae #0|HD|IEJtAl2] 1t
256. Ophiactis affinis = AHEO0IH0I=ItALE]
257. Ophiactis dyscrita X2 0I10I=2ItAt2]

258. Ophiactis macrolepidota (I £28H0|HOIEJtALE]

259. Ophiactis sp.
Family Amphiuridae ZFH HO|EJIAl2| 1t
260. Amphioplus ancistrotus & JtAlHOI=ZJtALE!
261. Amphioplus japonicus =2 HOI=ItAtEl
262. Amphioplus squamata 2HI=1012JtAtEl
263. Amphioplus vadicola

Subphylum Echinozoa & OI&2

Class Echinoidea 83 &

Order Echinoida & =
Family Temnopleuridae EXI&H 1t

264. Temnopleurus reevesi Ht=Z XA A
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Appendix 1 (continued).
265. Temnopleurus hardwickii ot=<2 & Xl & Al
266. Temnopleurus toreumaticus & Xl& A
Class Holothuroidea oii&f 2
Order Apodida 2 S
Family Synaptidae &oll&F 1t
267. Protankyra bidentata JtAl'S ol &
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