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To elucidate demersal organism community structure, abundance, and biomass by period and region in the Uljin
marine ranching area, otter trawl surveys were conducted at six stations from February 2008 to December 2009.
During the survey period, a total of 118 species was collected in the Uljin marine ranching area, including 76 pisces,
27 mollusca and 15 crustaceans. The average abundance of individuals was 806 ind./m” and average biomass was
31,853 g/m’. The numbers of species, species richness, individuals per area and biomass per area were higher in 2009
than in 2008. Cluster and MDS analysis, based on a Bray-Curtis similarity matrix of fourth root transformed data
of number of species and individuals per area, showed division into two different groups of demersal organisms in
2008 (Group 1) and one demersal organism community in 2009 (Group 2). From cluster and MDS analysis using the
similarity of the demersal community among six stations, the Uljin marine ranching area was divided into Group A
(St. 2, St. 4, St. 5 and St. 6) and Group B (St. 1 and St. 3).
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Fig. 1. Map showing the sampling station in the Uljin marine ranching area, Korea.
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Fig. 2. Monthly variations in number of species (A), abundance

(B) and biomass (C) of demersal organisms in the Uljin marine
ranching area from Feb. 2008 to Dec. 2009.
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© & 7 g2 Fo] dskelth(Fig. 3(A)).
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t}. 2008 o= H# 338 ind./m*(0]5F 163 ind./m’, QA=
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Fig. 3. The number of species (A), individual (B) and biomass
(C) of demersal organisms by station in the Uljin marine
ranching area from Feb. 2008 to Dec. 2009.
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ZA7ZE Eet WA WA AA B 31,853 g/m’S
YeER AT, 71 % ol fE B 23,640 g/m’, QA5 EFE
4,709 g/m’, 77H= 3,505 g/m’ = YERgTE 2008 o= @
20,370 g/m’(o]F 15,853 g/m’, QA 5EF 3,687 g/m’,
7F 830 g/m’)2] HAG AAFE B AR 2009 ol = Bt
42,380 g/m*(©]F 30,777 gim’, AAFEF 5,646 g/m’, 112+
5,957 g/m’) & WE ERFol A HAG AYAgo] Tk Aow
WEHHTHP<0.05). HE = A EH 2008 of = 8¢ 4,355
gm’2 714 2ol 11Y0] 45,458 g/m’E 7}&F wkottt. 2009
Yoll= 19of 21,271 g/m’2 71 219131, 10%€9]] 103,379 g/m’
= 7P w2 HAY AAES 2 AthFig. 2(0). 43 w3
G AR S A R e 31,853 gm’S BT, HH 39
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Fig. 4. The dominant species based on the total biomass per
area (25.0 %) of demersal organisms in the Uljin marine
ranching area from Feb. 2008 to Dec. 2009.
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ZFN|e-(Neocrangon communis)7} B 147.6 ind./m*(18.3%)
2 7P =8 WAL A4S 29 2008 of] H 10.8 ind./
m’o]| 4] 20090 H4 273.0 ind/m’2 Z7}3F Ao & vkt
CH(Table 1, P<0.05). W18 2]=} x| 315 (Siphonalia fusoides)-S-
Hat 112.1 ind/m(13.9%)E B 1L, 2= (Repomucenus

omatipjnnis)‘— Bt 64.7 ind./m*(8.0%) WA S ef <l
o = Zo] A9 2008\ 200940 &5t WA 7Hx%lT°ﬂ
A G2t 2folE Ho|x] ekttt 871l n|(Hippoglossoides

pinetorum)= B4 51.2 ind./m’(6.4%) NAS K =T 2008
ol FF 4.5 ind./m’of| A 2009d o] HF 94.0 ind./m’E Z7}
3t Ao 2 UERGTHP<0.05). 7HA 54 of 2] A|-$-(Paracrangon
echinata)= B+t 51.1 ind./m*(6.3%) 7|A S K1, F71A 0|
(Pleuronectes herzensteini)= 48.5 ind./m*(6.0%) 7}4| = 2008
Holl= H3t 27.0 ind./m? 2009 0] = 68.2 ind./m’2 Z7}
3t Ao 2 YERGTHP<0.05). A (Paguridae)~= H4t 45.6
ind./m*(5.7%)7} Z3&st9=), 2008 o= Bt 27.4 ind./m?,

20099 0] = B 62.3 ind/m’E WA AH 7t Z7ke Ao
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Fig. 5. Monthly variations in richness (A), diversity (B) and
dominance (C) in the Uljin marine ranching area from Feb.
2008 to Dec. 20009.

ZAZIZE B AR E BES SOl A HAT AA
9] 5% ol/d& AA = 8 SHETS B4 A3t ot
(Lophius litulon)7} A B 5,926.7 g/m*(18.6%) % 7173 o
2 AL B gon] 2008 0]l= Bt 5,572.7 g/m’(27.4%),
20094d o= Wit 6,251.2 g/m*(14.8%) 2.2 2008 o] =3
20090 HA T A Fo] S7het Ao &2 Ve Th(Fig. 4,
P<0.05). Z7}A}a|(P. herzensteini)= A B+ 3,583.1 g/
m’(11.2%)E Ueby ¢l=d), 2008 H+ 2,204.4 ¢/m*(10.8%)
o A 20094 Ht 4,846.9 g/m*(11.4%)2 Z7}THP<0.05).
w1t 31 7| (Zenopisis nebulosa)= A A| B4 2,764.2 g/m*(8.7%)
£ UeERiEd], 20080l 141.8 g¢/m*(0.7%)2 W& YA
T Holu 7Y o|Fout E¥sh= AFS B H v 2009
doll= A9 AF Edshe A4S BYon B+t 5,168.1 g/
m*(12.2%)2] -2 WHG AYAFS o] BAFo] Z71et A2
2 JeEhdth(p<0.05).
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Table 1. Dominant species based on the individual of demersal organisms in the Uljin marine ranching area from Feb. 2008 to Dec.

2009
T o Abundance (ind./m’%) Proportion
axon Scientific name o
2008 2009 Mean (%)
Repomucenus omatipinnis 50.4(3.3-134.8) 77.7(15.5-304.3) 64.7 8.0
Pisces Hippoglossoides pinetorum 4.5(0.0-15.4) 94.0(13.5-352.0) 51.2 6.4
Pleuronectes herzensteini 27.0(1.3-108.7) 68.2(18.3-145.0) 48.5 6.0
Siphonalia fusoides 42.4(0.0-188.0) 59.0(0.0-390.0) 51.1 6.3
Mollusca Buccinum opisthoplectum 16.5(0.0-47.0) 29.1(0.0-117.5) 21.1 2.6
Aplysia kurodai 8.0(0.0-35.6) 3.5(0.0-13.8) 5.6 0.7
Neocrangon communis 10.8(0.0-65.1) 273.0(1.9-953.5) 147.6 18.3
Crustacean Paracrangon echinata 49.5(0-201.4) 169.4(1.5-148.4) 1121 13.9
Paguridae 27.4(0.7-55.5) 62.3(0.0-210.6) 45.6 5.7

Table 2. Comparison of each biological indices and species
contributions between Group 1 and Group 2 divided by cluster
and MDS analysis in the Uljin marine ranching area from Feb.
2008 to Dec. 2009

Biirc])(ljciJg(i;al Taxon Group 1 Group 2 E)I.ir_)i?

Pisces  21.8:2.7 29.1:3.6 P=0.000

SNggit;imf Mollusca  5.1+2.1 87:23 P=0.001

Crustacean 4.2+1.1 5.2+1.5 P=0.034

Pisces  150.6:78.4 438.6:258.9 P=0.001

ﬁ\r?;’/‘r?%”ce Mollusca  84.4+106.8 1635+1434  P=0215

Crustacean 67.7+65.0 428.2+330.3 P=0.003

Pisces  15,853.4+11,720.4 30,777.0+19,651.2 P=0.017

g/"r:l;"ss Mollusca  3,686.5:3,385.6 5,645.6+3727.4  P=0.180

Crustacean 830.0+779.1 5,957.3+6,364.7 P=0.016

Richness 5.32+0.74 6.05+0.82 P=0.028

Diversity 2.40:0.24 2.40+0.42 P=0.705

Dominance 0.15:0.05 0.17+0.11 P=0.309
AER K| 4>

ZA7|7E B9t 29 T MAISE vl o2 9 A

AeE B4 49 SFHER)= Ft 5.705 YEl o,

)

2008 o= Wit 5322 B 20090l = Ht 6.052 LJEf
L 20090 FFFE7F F7FeE A o= YEEth(Fig. 5(A),
P<0.05). TTFEMH )= Bt 2405 Vel e, 2008 o=
Bt 2405 20099 0= 2,408 27t Aol & Hol x| gttt
(Fig. 5(B), P>0.05). &% =(D)= B+t 0.165 et 3l=d,
20080l = 0.15, 2009 o= 0.17& YeRo] 523t 2fo| =
1 0]7] 9koFrh(Fig. 5(C), P>0.05).

HE SoME0 ZEHEM | 7|6=EM

20084 204 20099 12¥7H4] Y7 =33 220} 1

A A8 v 22 Y fALES okl 24 3} opx)
HAAHLEFAS Tl A2t 9 Fske] AV S 418kl
21 A ERRL 24 20084 LR (Group 1)T} 20094
of 2@ H=w8(Group 2)°. & 5= B = E3Ach(Fig.
6, P<0.05). A&7 13t AELY 28 vlwgt 23 o) F, dA|
LEe g 7hzkE o] 2t 2009 o] EHA BE 2718k Ao
& e TH(Table 2, P<0.05). o] 72} 7H7F72] WA 7iA|4=
of A AYA e 2008 o] B]3| 2009 o] HH A ket A
© 2 YERT HHH(P<0.05), AASEFO] WA A2t HA
T A FS o] gt 2ol & Ho|A] ¢kth(P>0.05).

AAEA ATt 20087} 2009 0] ZH T AYELZ 0] Ao
g A0 Yehg=d], o#g AE L Atolell 71odt= &
£9] 7|o g gotR 7] flallA] SIMPEREAS A A A3t
A2EF0l F7RAAEAS-7F 20081 2] 4t 10.8 ind./m’of A
200940 Wt 273.0 ind./m’E TA 27154 21.7%= 7V
E27|9EE B2 AR Yeyth oo & AAlEES W
YA T2 2008 o= Ht 49.5 ind./m’E HFA| T
20094 0] EHA] Hi 169.4 ind./m* 2 Z7}3FA A 13.1%2] 7]
=& Yehith £71xtu]s 2008W ol Hat 4.5 ind./m*o]| A
20094 o] H 94.0 ind./m’E Z7}3FHEA 8.0%2] 7|0 =2 b
Bt 220k = 2008 o= H+t 50.4 ind/m*S H ATt
20099 o)= 77.8 ind/m’E Z7}8H L 7)ol == 6.0%= UEt
Witk 7R EA ol g A% T3 20081 42.4 ind./m>of| A 20093
o} 59.0 ind./m’*& Z7}5}H 5.8%9] 7|0 =2 K % tH(Table 3).

g = 2HEA A I IHEEA

PR UL YBLHS HYOR YA SAES T
ShL R EA T A SR A S NG 2 AT S 2
=
=

ko]

g e glom, A
20 & LJEPFTHMOMAF, 2005).
Group Al E&RE & FollA WA |ATF 7AA4=2] 5% o]

& A StE FoRE FIHAAREAF-(20.7%), W5 2= A]
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Fig. 6. Dendrogram and MDS plot based on Bray-Curtis similarity matrix of fourth root transformed data of species number and
densities in the Uljin marine ranching area from Feb. 2008 to Dec. 20009.
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Fig. 7. Schematic representation of community structure based
on cluster analysis and MDS analysis in the Uljin marine
ranching area.

AF(12.5%), E7HAR(7.2%), 7HAFd o2 A -(7.1%), &7+
Z](6.4%), M| 1le] &= 25 (Buccinum opisthoplectum, 6.2%)
I} A AF6.1%) = rebth(Table 4). Group Boll= A% 13
3o] ZHE|Glom, o] 38 X7 2 E4- Group A 8fj o] H]sf
Aol WL, BAEY Q=24 Fol A AHE S kol mle- =
A UEFETHMOMAF, 2005). Group BojlA| &&3t A& 5
A A HAG TNA =0 5% o & ARk ForE EEY
E](41.0%), 7 ThAZA|(Ovalipes punctatus, 12.5%)2} 3 X
(Pseudorhombus pentophthalmus, 10.4%)% LERL AT & S
2 A2 Feol oo S E = AdE Ak

A A EeE 2709 BEA Apole] ] ofshe =
9] 7| =5 Yot 7] 9JsiA SIMPEREA S AAIH At 3}
ZF9l S A AFEAN -7} Group Aol A= 4 219.3 ind/m*E
B e W Group Boj| A= H+t 4.3 ind/m’E UERY LS
3o #elof] 18.8%9] 7]9|=E Uttt thao 2 AAls =
¢l 913 2= A 1152 Group AoAl= Ht 132.1 ind/m’E K
AA%F Group Bl A= <t 1.0 ind/m*E Holu] Z 20| 5
Pl #79] Belo] 12.299] 7]o]w S Lhepyich. e of
91 ZEY = Group Ao A& FHet 36.6 ind./m’2] EHH =
£ B YAt Group Boj| A= 120.8 ind/m*7} £@sl & 18
o] ol 7.4%2] 71915 H3laL, &7FA = Group AfA=
4t 76.5 ind./m*2] A& HAE W Group Bol|A = Bt
0.6 ind./m*2 7] 2] Z35}7] &3 o™ 6.6%2] 7| =E e
t}. 7A| B4 o] 2] A-2-= Group Ao]| A= 75.3 ind./m’, Group B
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Table 3. Species contributions to dissimilarity between Group 1 and Group 2 in the Uljin marine ranching area from Feb. 2008 to

Dec. 2009
Rank Taxon Scientific name Average abundance (ind./m’) Contribution Cumulation

Group 1 Group 2 (%) (%)
1 Crustacean Neocrangon communis 10.8 273.0 21.7 21.7
2 Mollusca Siphonalia fusoides 49.5 169.4 131 34.8
3 Pisces Hippoglossoides pinetorum 4.5 94.0 8.0 42.8
4 Pisces Repomucenus ornatipinnis 50.4 77.8 6.0 48.8
5 Crustacean Paracrangon echinata 424 59.0 58 54.6

Table 4. Comparison of dominant species between Group A and Group B divided by cluster analysis in the Uljin marine ranching

area
Group Rank Taxon Scientific name Average abundance (Ind./m? Proportion (%)
1 Crustacean Neocrangon communis 219.3+173.1 20.7
2 Mollusca Siphonalia fusoides 132.1+143.6 125
3 Pisces Hippoglossoides pinetorum 76.5+73.4 7.2
Group A 4 Crustacean Paracrangon echinata 75.3+60.7 7.1
5 Pisces Pleuronectes herzensteini 68.3+34.0 6.4
6 Mollusca Buccinum opisthoplectum 65.7+60.1 6.2
7 Crustacean Paguridae 64.8+17.7 6.1
1 Pisces Repomucenus ornatipinnis 120.8+50.2 41.0
Group B 2 Crustacean Ovalipes punctatus 36.8+38.3 125
3 Pisces Pseudorhombus pentophthalmus 30.7+4.0 10.4

Table 5. Species contributions to dissimilarity between Group A (St.2, St.4, St.5 and St.6) and Group B (St.1 and St.3) in the Uljin

marine ranching area from Feb. 2008 to Dec. 2009

Average abundance (Ind./m?

Rank Taxon Scientific name Contribution (%) Cumulation (%)
Group A Group B
1 Crustacean Neocrangon communis 219.3 43 18.8 18.8
2 Crustacean Siphonalia fusoides 1321 1.0 12.2 31.0
3 Pisces Repomucenus ornatipinnis 36.6 120.8 74 38.4
4 Pisces Hippoglossoides pinetorum 76.5 0.6 6.6 45.0
5 Mollusca Paracrangon echinata 75.3 2.7 6.2 51.2
6 Mollusca Buccinum opisthoplectum 65.7 3.1 57 56.9
7 Pisces Pleuronectes herzensteini 68.3 8.8 53 62.2
8 Crustacean Paguridae 64.8 7.2 5.1 67.3

o A= 2.7 ind/m’E 6.2%2] 7|6 =5 BT, o] & A9 5%
o] 7]ojr2 0] 8h2- 51.29%9] 72 © 2 LERGTHTable 5).
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B 20044 90U} 1199] ZAM A 18 (MOMAF, 2005),
2005 29, 59, 8¢ U 119Y & 43] ZAKHwang et al., 2006)
ol A 47%, 2007 9-129 F 43] Aol 53F0] Z&Z A
© 2 VEGFEY|(MIFAFFE, 2008), & ZARo| A& 2008 o 68
%, 2009 o= 10450] 3 sto] vtk F4 & A7k 7
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