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SUMMARY

I. Title

Marine environmental assessment based on the benthic

faunal community in Chinhae Bay, Korea
I1I. Objective and Significance

The purpose of marine environmental assessment is to
protect and manage environmental conditions, by comparing
present énvironmental conditions with those of the past, by
monitoring and regulating the hazardous wastes. The
assessment of the marine environmental quality has been
conducted by a chemical analysis. However, this method has a
disadvantage that chemical composition can be changed
temporarily because of seawater movement. Most of pollutants
are to be introduced to and deposited in seafloor at last,
As benthic animals are mainly sessile, they may be affected
by not only benthic but pelagic environment, So they can be
good indicators of the marine environment. Coastal ecosytems
to be reflected by the input of domestic sewage, industrial
wastes, and the pollutants from mariculture farms are easily

changed. Chinhae Bay is typical area that has many coastal
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environmental problems. Therefore, ecological studies
macrozoobenthos were intensively conducted in this area than
other areas, Despite much information on Chinhae Bay systen,
it is difficult to understand spatial and temporal variations
in ecosystem because of inefficient method. The purpose of
this study is to analyze benthic faunal data that have been
obtained previously, to use them to develop the method -for
marine environmental assesment, and finally to develop a
general model for marine environmental assessments applicable

to any shores in Korea,

I111. The scope of the Study

1. Selection of dominant species at each station.

2. Grouping according to feeding type of dominant species.

3. Application of Infaunal Trophic Index by Word(1978) and
Lee et al. (1993) to Chinhae Bay.

4. Comparison of Infaunal Trophic Index with environmental
conditions at each station

5. Application of Infaunal Trophic Index for marine
environmental assesment

6. Comparison of the water quality criteria by Ministry of
Environment(1991) with marine environmental quality by

Infaunal Trophic Index by Lee et al. (1993)



IV, Results and Suggestion

The benthic faunal data used in this study were from
Chinhae Bay in August 1987, February 1988, and August 1989,
November 1989, February 1990, and May 1990. Infaunal Trophic
Index values were calculated using the method of Word (1978)
and Lee et al.(1993), respectively after selecting dominant
species of each station, and grouping depending on feeding
types. The results showed that ITI calculated by the method
of Lee et al.(1993) represented marine environmental
conditions better than ITI of word(1978). Further study on
the following topics is needed for the marine environmental

assessment by ITI and numerical index of pollution level.

1. Critria in selecting dominant species at each station.

2. Exact information on the feeding type of various benthis
animals,

3. More detailed grouping depending on feeding types.

4. Pollution indicator species and opportunistic species.

5. Development of biological index cosidering abundance,

biomass, size, life history, etc.
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content(%) in surface sediment in Chinhae Bay.
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Table 3-1. The List of domonance species based on the number
of individual in Chinhae Bay during the study

period
Rank Species Name Total % of total Cum. % of Fauna
ind, ind, total ind,
1 Lumbrineris longifolia 11561 18.30 18.288 p
2 Paraprionospio sp, 8605 13.60 31.900 p
3 Theora fragilis 8397 13.30 45.184 p
4 Magelona japonica 4303 6.81 51,991 p
5 Sigambra tentaculata 3015 4.77 56. 761 p
6 Aricidea jeffreysii 2963 4,69 61.449 p
7 Glycinde gurjanovae 1816 2.87 64,323 p
8 Sternaspis scutata 1749 2.77 67.093 p
9 Tharyx sp, 1550 2.45 69,542 p
10 Notomastus sp. 1451 2.30 71,839 p
11 Glycera convoluta 1285 2.03 73.872 p
12 Mesochaetopterus sp. 1141 1.81 75.678 p
13 Mediomastus sp. 1104 1.75 77.425 p
14 Heteromastus sp, 1087 1.72 79.144 . p
15 Pista cristata 1052 1.66 80,809 p
16 Chaetozone spinosa 990 1.57 82.376 p
17 Amphiopolis megapomus 888 1.41 83.782 e
18 Yoldia johanni 672 1.06 84.846 [
19 Nepthys ol igobranchia 591 0.94 85.782 p
20 Nereis longior 580 0.92 86.700 p
21 Nemertinea unid, 560 0.89 87.587 n
22 Raetellopus pulchella 537 0.85 88.437 o
23 Ampelisca naikaiensis 445 0.71 89,142 c
24 Terebellides stroemii 391 0.62 89.76: p
25 Ophelina acuminata 384 0.61 90. 368 p-
26 Macoma tokyoensis 330 0.52 90.891 o
27 Praxillella affinis 328 0.52 91.410 p
28 Armandia lanceolata 304 0.48 91,891 P
29 Euclimeninae unid. 290 0.46 92.350 p
30 Polycirrus sp. 282 0.45 92,796 p
31 Euchone sp, 271 0.43 93.225 p
32 Scoloplos rubra 248 0.39 93.619 p
33 Nereis multignatha 222 0.35 93.970 p
34 Corophium sinense 220 0.35 94,319 c
35 Brada villosa 214 0.34 94.659 p
36 Ampharete artica 198 0.31 94,973 p
37 Loimia medusa 198 0.31 95,286 p
33 Eriopisella sechellensis 196 0.31 95, 597 c
39 Orchowene sp. 189 0.30 95,895 c
40 Prionospio ehlersi 188 0,30 96.193 P
41 Spiophanes sp. 175 0.28 96.471 p




Table 3-1. Continued

Rank Species Name Total % of total Cum, % of Fauna
ind. ind, total ind.
42 Sthenolepis japonica 162 0.26 96.727 p
43 Nectoneanthes wultignahta 155 0.25 96.974 p
44 Ophiopolis mirabilis 140 0.22 97.196 e
45 Hesiospina similis 118 0.19 97.382 p
46 Pherusa plusosa 107 0.17 97.553 p
47 Axinopsida subquadrata 102 0.16 97.715 »
48 Protankyra bidentata 94 0.15 97.863 e
49 Ophiodromus pugettensis 90 0.14 98.006 p
50 Nepthys polybranchia 89 0.14 98.147 p
51 Bivalvia unid, III 76 0.12 98.268 n
52 Cirolana japonensis 72 0.11 98. 381 c
53 Scololepis sp. 70 0.11 98.494 p
54 Thelepus sp. 66 0.11 98.599 p
55 Poechi lochaetus johnsoni 64 0.10 98.700 p
56 Asthenognathus inaequipes 60 0.09 98.795 c
57 Ophiura kinbergi 59 0.09 98.888 e
58 Diopatra bilobata 57 0.09 98.979 p
59 Melita sp, 54 0.09 99.064 c
60 Melinna elisabethae 48 0.08 99.140 p
61 Melita tuberculata 46 0.07 99.213 c
62 Clymenella koellikeri 46 0,07 99, 286 p
63 Polydora sp. 44 0.07 99.355 p
64 Zeuxis caelatus 43 0.07 99, 424 ]
65 Nepthys polybranchia 38 0.06 99,484 p
66 Aglaophamus sp. 38 0.06 99,544 p
67 Turbel laria unid. 36 0.06 99, 601 pl
68 Synchel idium sp. 30 0.05 99,649 c
69 Moerel 1a sp. 26 0.04 99,690 o
70 Gammaropsis sp. 26 0.04 99,731 p
71 Yokoyamaia ornatissima 24 0.04 99.769 ]
72 Photis longicaudata 24 0.04 99.807 c
73 Leptochela gracilis 22 0.03 99.842 c
74 Lil jeborgia japonica 18 0,03 99,871 c
75 Idunella chilkensis 16 0.03 99, 896 c
76 Dorvillea sp. 12 0.02 99,915 p
77 Tambalagamia sp. 12 0.02 99,934 p
78 Alvenius ojianus 12 0.02 99,953 o
79 Mercenaria stimpsoni 10 0.02 99.969 m
80 Chone teres 10 0.02 99.984 p
81 Laonice cirrata 10 0.02 100 p
p: Polychaeta , m: Mollusca , c: Crustacea , n: Nemertinea,

e: Echinodermata, pl: Plathyhelminthes



A3A SAD UW HARYY BF
1. Word(1978)0] &%t 4N RHYW 2F

Word(1978)8] el &3 HdAR¥E £/ Avrd, 4
" e M3t Y £F AR Hohes £33 EA A
7t SAYPHE ol ulYgoE ANFTEY HAYHE 422E
Uk A 13ede A322E, 2 2Fde ARAa 255
EAAE At BEES, A 3T EFHIEAAE, 2
3 A 4Fole EISHEHEANAE YISt Word(1978)e]
o5l e Euol ¥ dgdolM AT AMFEY $AFS A
ASFEEZ Uk A 1FodE Aol &83A] gAY
AA 47t F43] AL3tEe, o AA AR Asphiodia urtica Fo| ¥
BE e, A 12 &3t FES LEHH F42 87 3(BOD)O]
dojFeg W2 oy AN FEoltt. A 2T FH
B3z &9 S8R (detritus)E F2 HANAL, F 7}
A RFE A%t Euphilomedes <(genus)oll %3t F3
Tharyx spp., Mediomastus spp. F°] @@ ded, A 2 Fol &
3te FE2 H3AFHE2 BODIL Sl wel AN S8l F
Eolth. A 3FolE 3% AAFTEN TIRF 130 ¥YHAE
ul ESEAHEAE 38l Parvilucina tenuisculpta Folo, BODZ}
Z7tsel uwret JjAI47t F43] F 73t Foltl(Vord et al,
1977). A 4Fele il NP8y AANFLE <Y F&E
E EFTAFFEANE 3t UIRERI FFE& olFH, 2E8L ¥2
of & o]lF& FEolvt. o wW MAFESL] HARELS
Word(1978)2] WY S A L3l EFH 3Ll (Table 3-2).
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Table 3-2. Species in Infaunal Trophic Index group in Chinhae
Bay, 1987-1990 by Word(1978)

Group I : Suspension feeders

Crustacea

Ampel isca bocki
Ampelisca miharaensis
Ampelisca naikaiensis
Corophium sinense

Polychaeta

Chone teres
Nectoneanthes multignahta
Ophiodromus pugettensis
Mul lusca

Mercenaria stimpsoni
Musculista senhausia
Raetellopus pulchella

Echinodermata
Ophiura kinbergi

Group Il : Suspension and surface-detritus feeders

Mollusca

Axinopsida subquadrata
Crustacea

Leptochela gracilis
Polychaeta

Brada villosa
Euchone alicaudata
Euchone sp.
Mediomastus sp.
Mesochaetopterus sp.
Photis longicaudata
Polydora sp.
Scololepis sp.
Spiophanes sp.
Tharyx sp.




Table 3-2. Co

ntinued

Group III

Surface deposit feeders

Mollusca

Acila divar
Alvenius oj

Moerella sp

Crustacea
Eriopisella

Melita sp.

Polychaeta

Thelepus sp.

Amphiopolis

icata
fanus

Macoma tokyoensis

Theora fragilis
Yoldia johanni

sechellensis

Idunella chilkensis

Melita tuberculata
Orchomene sp.
Pinnixa rathbuni
Synchelidium sp.

Ampharete artica
Amphicteis gunneri
Aricidea jeffreysii
Chaetozone setosa
Chaetozone spinosa
Laonice cirrata
Loimia medusa
Magelona japonica
Paraprionospio pinnata
Paraprionospio sp.
Pherusa plumosa
Pista cristata
Polycirrus sp.
Prionospio ehlersi
Terebellides stroemii

Theora fragilis

Echinidermata

megapomus

Protankyra bidentata




Table 3-2. Continued

Group IV : Subsurface detritus feeders

Polychaeta

Armandia lanceolata
Clymenella koellikeri
Euclimeninae unid.
Haplocydnopsis pilosa
Hesiospina similis
Heteromastus sp.
Lumbrineris longifolia
Melinna elisabethae
Notomastus sp.
Ophelina acuminata
Poechilochaetus johnsoni
Praxillella affinis
Scoloplos armiger
Scoloplos rubra
Sternaspis scutata
Sthenolepis japonica

A 12ole A} A FY Ampelisca %(genus)®] 3F 2
Corophium sinense7}, TR F2| Chone teres T 3%, QAANFE2
Raetellopus pulchella S 2% 2} A% 82 Ophiura kinbez:gi 7}
g, A 2Zoe A EFEHFEAS Al 3=
T} 528 Tharyx sp., Mediomastus sp. 52 9% dANEFEY
Axinopsida subquadrata®} Z}2}H- 2] Leptochela gracilis7} ¥ %
ot A 3FodE= 2 HAEARQ t}RH 2 Paraprionospio
sp. & Theroa fragilis$® 17%, 2}Z{F¢ Eriopisella
sechellensis T 7%°], @NFHolx Yoldia johanni & 6%o],
A X552 Amphiopolis megapomus®} Protankyra bidentata?} &
o5 st #H  4Fole RE3E R E2AAQl Lumbrineris

longifolia, Sternaspis scutata T 16% 2] tlR {71 ¥tx g},



2. o 5(1993)0] SJ¥ YARYY £F

o] 5(1993)2 Word(1978)2] HARE¥H EFA 427 A
o] g, LEAAF 9 J¥HFo] AF nHHA U4 &
3 B3t A 1ol 2218t ARAAE, A 2FodE RS
A EANAE, A 3o ESMHFHEAAE, 2l A 429
E odANER NNFE 4ARYY BRI yPsAch A
digtol 2WY AAEES AW $AFE o F(1993)e] Yy
MARYE ERYE o Uy AE a3t WoHTable
3-3).

A 12E ARt SAARE FHHA dedl FUY TR
9l genus Glycera, Nepthys ol <%= ZE Glycinde
gurjanonae % 15%0°], =4 ANFEQ  Yokoyamaia
ornatissima, Zeuxis  caelatus7}, PPN 228
Asthenognathus inaequipes %} Cirolana japonensis7} 2-#5 ¢
th. A 2Fol= EFEHFEAAARE P EH =l Word(1978)9
Ay EFAAAM A 3o FuiE FE, oA EFEHFHEA
& SN0l 48 A 220 &5t HEES e R AAS
Bol EFHAEAE 3t FEER F4sidr. HEFLe=E U

X

B R0 Aricidea jeffreysii, Mesochaetopterus sp. 5 18%z 4

Al 522 Yoldia johanni, Axinopsida subquadrata 5 4%o|, 7}
Z}{ = Eriopisella sechellensis, Orchomene sp. 5 10&o] ¥

H At



Table 3-3. Species in Infaunal Trophic Index group in Chinhae

Bay, 1987-1990 by Lee et al.(1993)

Group I : Suspension feeders or Carnivores

Suspension feeders Carnivores
Crustacea
Ampel isca bocki Asthenognathus inaequipes
Ampelisca miharaensis Cirolana japonensis

Ampelisca naikaiensis
Corophium sinense

Echiodermata

Ophiura kinbergi

Mollusca
Mercenaria stimpsoni Yokoyamaia ornatissima
Musculista senhausia Zeuxis caelatus

Nemertinea unid.
Polychaeta

Nectoneanthes multignahta Aglaophamus sp.
Diopatra bilobata
Euchone alicaudata
Euchone sp.

Glycera convoluta
Glycera alba

Glycera chirori
Glycera convoluta
Glycinde gurgjanovae
Nepthys polybranchia
Nepthys oligobranchia
Nepthys polybranchia
Nereis longior
Nereis multignatha
Sigambra tentaculata

Turbellaria unid.




Table 3-3. Continued

Group I1

Surface-detritus feeders

Crustacea

Melita sp.

Mollusca

Polychaeta

Tharyx sp.

Eriopisella sechellensis
Gammaropsis japonicus
Gammaropsis sp.

Idunella chilkensis
Leptochela gracilis

Melita tuberculata
Orchomene sp.
Photis longicaudata
Synchelidium sp.

Echinodermata

Amphiopolis megapomus
Protankyra bidentata

Acila divaricata
Axinopsida subquadrata
Moerella sp.

Yoldia johanni

Alvenius ojianus
Ampharete artica
Amphicteis gunneri
Aricidea jeffreysii
Brada villosa
Chaetozone setosa
Chaetozone spinosa
Laonice cirrata
Loimia medusa
Magelona japonica
Mesochaetopterus sp.
Pherusa plumosa
Pinnixa rathbuni
Pista cristata
Polycirrus sp.
Prionospio ehlersi
Terebellides stroemii

Thelepus sp.




Table 3-3. Continued

Group III : Subsurface detritus feeders

Polychaeta

Armandia lanceolata
Clymenel la koellikeri
Euclimeninae unid.
Haplocydnopsis pilosa
Hesiospina similis
Melinna elisabethae
Ophelina acuminata
Praxillella affinis
Scoloplos armiger
Scoloplos rubra
Sternaspis scutata
Sthenolepis japonica

Group IV : Indicator species or Opportunistic species

Mol lusca

Macoma tokyoensis
Raetellopus pulchella
Theora fragilis

Polychaeta

Chone teres

Dorvillea sp.
Heteromastus sp.
Lumbrineris longifolia
Mediomastus sp.
Notomastus sp.
Ophiodromus pugettensis
Paraprionospio pinnata
Paraprionospio sp.
Poechilochaetus johnsoni
Polydora sp.

Scololepis sp.
Spiophanes sp.




A 3ZL F2IEAEAL 3= R F Sternaspis scutata,
Ophelina acuminata's 2] 12%Fo] ¥ xgrc},

A 473 dAPEIGE FAINA LEANEF Ex VHFLE
o] 5(1993)¢] ¥F AL} A HALE RIE 249
qd, d 243y, 324 % AGHIE 2EAGol FE2 AA3}
E 2EGAEZ EE J¥FoE RIH FES AW ARE F
2 H3sto] A 43 ¥ystAct. cEFoEE A {7
E o@3FdoM FZ2 283l B[ Lusbrineris longifolia
¢} Paraprionospio pinnata(Q, 1993)%} QAN FSE<Q Theora
fragilis®} Raetellopus pulchella(, 1993)& =Eg¢¥on, o
24 Yoy FE AMASE tIRHFE BIB 1A HQ Chone
teres(¥+A 71 &4, 1987, 1988, 1989, 1990, 1991, 1992, 1993),
3 ¥ = g2 Heteromastus sp. (TFAYFA}, 1992) Fol ¥F=
1=

A ¢E Tl AN AMFEL ARl ot FRI}
7t Zagd RE Fof oyt HAKPo ¥ A7t obF FH
HA 4gn, tiFE AMFE Feo MABAFL Mo
gt Al E deldte A9t g2, ¥ Fol o HMFEHE
ZAo] 3|3t= B9 (Fauchald, 1979: Mauter, 1981)% Q7] W&
of AMEEL] HdARYe iyt d72 dF Fol M= 44
of th3t FB7L 3 BHuF Aol ¥ Hojrl.



A 44 Asfivte] HEH
Word(1978)8 WM FE 474824 (1TI)

to] 2JY AMFEL FHFE Word(1978)2] Yol ¢
3 HARYEE 7 MAS+ AEE 3 T2 FAd o
AAYE YA ESE A A4(Infaunal Trophic Index : ITI)E F

8} 91t} (Table 3-4).
ITI:[I——&- [-QNI—JNL——ﬁv—i—-Ni—LNI*+N2’; Na_+ 3N ]] x 100
(ITI = 0 ~ 100)

Table 3-4. Infaunal Trophic Index of each station 1987-1990

by Word(1978)

St.\ Date | Aug. ‘87 Feb, ‘88 Aug ‘89 Nov.’89 Feb, 'S0 May ‘90 | Mean
1 0 3.1 0 0 45 589 |28
2 0 366 0 0 376 340 |17.9
3 27.5  20.9 297 297 334 426 | 338
4 21.3 11.7 253 196 30.0 238 | 24.6
5 31.5 26.1 29.7 25.1 35.2 25.5 28.8
6 - - 299 276 254 2.6 |27.3
7 - - 26.9 16.0 23.6 24.4 22.7
8 19.3 15.7 20.9 32.5 44.2 42.8 3.1
9 31.0 300 226 198 198 2.5 |221
10 36.9 30.1 24.8 23.3 32.1 21.7 25.4
1 66.6  31.7 235 3.1 125 132 |19.8
12 0 33.3 0 64.9 0 47.0 27.9

Mean 23.4 27.0 19.4 24.0 28.1 32.25




ITIZko] 002 EAY FAL ANFEo] A8 2¥sx Y
AU, 28 F49 AN4T I3 Hol $AFE &% T
dyd 4+ 9 Fdolded, YA A3 HASo| uj$ 2 4dF
of glol §7Be] ME WAt & HMEAUY, RAL WA}
AP A7 @ FHolgen, $ANBANE N L2424
(D0)7} =i W e uUehin, A3 HIAEY R &Y
(POC)E mj¢ & g Holt ZOE Rol ANEZo A 4
4 9dd A7 2 FPes s 022 EASHAC

1989'd 84ojA 1990d 54 7}xX| & AAE'H Word(1978)e] 2] %t
ITIZES 228 4WEY the3 Poh(Table 3-4) |

1989 8¥e ZF$ AA 1, 27 A 129 A% 022 Ueiy
oo, B 30l4 11 7N Y ITIZE 20 - 304t0] ez FA
HE & xo]lE Koz okttt ITIZto] 022 el FAE
A% 43 Dok 0o Ziztgkon, A3 HAYEL PCk 6% o] 4L
2 OE FAE ustd dujHes we e B Aol
B3 3014 117bx & D02t POCSH: FRY ABAA glo] ITIZo|
2000 A 30Atele] & e B AcH(Fig. 3-6).

19899 119 A& A 13 2014 ITIZko] 028 Uete
o, 338 12 ol & ITIZHO] 64.98 A AP 7 we U
Bgch & AAEL AAB] A olE Rk FAH 1
3 2 A345He DOSEIL 8al/l ol4eE FobA T, POCE
6% oldos A FHoN olAE JF wE UL Ustuded,
ANFES &¥el gof ITIZO| 022 Uetych, A 129 A
$ 3 1329 ANFEo| 2UstALH $HUEOT 457 MY



¥l i 3 7}-&d Mediomastus sp. 7} 51275 €83l & AN+
o 74x& HABAE YAFYE BRoAN A 22(AANA =
£ E2YABAR)es wPslol ITIZkel ¥A UehdthFig,
3-7).

1990d 29l A% A 120] AAFBo] FUSA o} ITIZ
ol 002 UEtdon, BA 1004 THOT B4 ITIZte] 288
A3 wol s ARE Ushudch B sl AL ITIgte] 44.22
A AEA 7Y wA Usdon 3 10014 ITIZe] 32,1
Uebdth. 2@ LelAE ITIge] 12.58 A4 128 AYstni
g e e Hdt. A Il 72 24 S ITIgel AR W
olx & AWL Dogel WA wobxm, POCtel BAE ol
BAeATE 28 VoHE Atelth, F UM A4E 3
104 408 245 gol Fobd MMZHol AN VA s
MME YASA g AAcHFig 3-8).

19903 542 ZA9:= AA 13} 120604 ITIZkeo] 58.98} 47.02
= A AFeld A% wS @e uehdth  FA 110] ITIZo]
13.22 7b8 We e Bt R dolA 7L ITIZko] 23614
274t012 A8 Holst gadth. ol: 424 Dost HABe
Pocole] ARBAZ gt AAAOm, T chpd x4ohe ol
A Words) ITIZte 288 AMHos woHL AAE Byt
(Fig. 3-9).

ITIghe ANEE BIY HE Y AB(19.4), 7HE(24.0),
A&(28.1), £H(32.2)2 7I¥A ITIZS MA3] F78le 3%
& B grcl(Table 3-4).

Ford(1978)2] ZAlxHal W EUol Wi Aol Y ITI
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U& BW(Fig. 3-2) ITIgko] 78 o|A 100 ©|3}2] UL A 13
(A =})oll &3t BEol F2 $Est= 29, ITIZEO] 58 o
8 770131 k2 A 2@ (AAMA e EFEHAHEAA)Y BE
of #2 A3l AY, ITIZtol 25 o]+ 57 o|3te 2 A 33
(ES3HE A EA 2N W Eo] F2 fAst: A9, 223 ITIZL
ol 0 o4 24 o]3t& LiElE wolEs A 4F(EF3HE A E AR 0
F2 HE Adojetx gy a8y Word(1978)¢] ITIE
Afato] g3l ¥ A3 Fig. 3-32 o] Word(1978)2] ZA}ote
thEA vetych. A 132o] &3t FEY WELLS ITIZO F
Zbgtol whel N A3 Frte A S Rold, A 3Fd &3te FE
2 ITIZ} 20 - 40 Atol 9] koA W AA£E 22 s, A 42
ol &3l FEL ITIZL F7i¥el uiet HA3] HAdE FABES
Bovh  uwhebd Word(1978)c] ¥ ITIZte] Hel & Asjinte] 3
€8 & e, de VFLAL FA Y ITIZY Esirn
U 2 sjct.

opabnbel] XY FE 1 2& AT BL AEH M A
AMGEo] A¥ &t ol ITIZko] Oolgdtizt, ALz EA
ol ITIZke] 340]4te] e B drl. ol BAEE AzEo] o
8ol PAHE 22 Lo ¥ dFoT UAdte npiigl o
Me §EALTL 2.0nl/1 0|3t FA3] WolA AMFEY HE
of Azt 4y 7MW Rog AT olgyo] BREY| i
o] d¥o] AFHAAM 71SHol AX FAE sd AARE 29
o 71&A ALHe 4 {Fol LA AF £
EE447} 6.0nl/1 o] o2 HEH Zo] ALHY EH AN
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Fig. 3-2. Dominance of Infaunal Trophic Index groups in 300

samples from southern California(by Word, 1978).
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Fig. 3-5. Comparison of four measures of benthic conditions

at 10 stations in Chinhae Bay, Feb. 1988.
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Fig. 3-6. Comparison of four measures of benthic conditions

at 12 stations in Chinhae Bay, Aug. 1989.



Nov. ‘89

12 L D.0.(m1/1)

9
8
7
6
5
4
3
2
Diversity
3+
2 L
1+
0 70
ITI(Word) - 60

60 |- ITI(LEE)
50 |

40
30
20
10

12 3 4 5 6 7 8 9 1011 12

Station

Fig. 3-7. Comparison of four measures of benthic conditions

at 12 stations in Chinhae Bay, Nov. 1989,
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Fig. 3-8. Comparison of four measures of benthic conditions

at 12 stations in Chinhae Bay, Feb. 1990.
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Fig. 3-9. Comparison of four measures of benthic conditions

at 12 stations in Chinhae Bay, May 1990.



A5 A Zsfnte] A&y

o] 5(1993)8 UAMFE 482 4(IT1)

o] &(1993)el 2% WP HARYE EFY Wsntd A
Aite HAHFELY FHE FHEF S AEAs I g3y
ITI 3t& F3t4cl(Table 3-5).

Table 3-5. Infaunal Trophic Index of each station 1987-1990

by Lee et al.(1993)

St.\ Date | Aug. ‘87 Feb. ‘88| Aug. 89 Nov.’89 Feb. 90 May "90 | Mean
1 0 5.2 0 0 9.4 41.6 12.7

2 0 7.3 0 0 29.6 21.2 12.7
3 13.9 43.8 20.5 41.2 38.5 49.9 37.5

4 4.0 27.6 28.1 3.7 50.3 47.0 39.7

5 35.8 52.2 10.4 56.7 62.8 65.0 48.7

6 - - 53.9 56.0 50.6 45.1 51.4

7 - - 28.9 45.3 48.5 35.2 39.4

8 45.8 39.3 17.6 38.7 52.4 55.0 40.9

9 60.9 7.2 25.4 41.6 66.7 48.8 45.6
10 7.5 2.5 22.2 27.9 55.3 59.5 41.2
11 66.6 8.7 62.3 10.0 3.1 52.1 39.6
12 0 17.2 0 13.3 0 23.5 9.2

Mean 26.45 21.1 22.4 30.3 41.5 45.3
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7% &2 42 dch(Fig. 3-9).
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Fig. 3-10. Dominance of Infaunal Trophic Index groups by Lee

et al.(1993) in 68 samples from Chinhae Bay.
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Fig. 3-11. Seasonal variation of Infaunal Trophic Index

values by Lee et al.(1993) in Chinhae Bay from
Aug. 1989 to May 1990.
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Fig. 3-12. Comparison of Infaunal Trophic Index values by
Lee et al.(1993) calculated from data in Aug.

1987 and Aug. 1989.
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Fig. 3-13. Korean water quality criteria in Chinhae Bay

announced by Ministry of Environment(1991).
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