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Community Structure of Fisheries Resources Caught by Dredge in the
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To elucidate the variation of species composition, biomass and size distribution of fishery resource in the Uljin marine
ranching area was investigated at the 4 stations from 2009 to 2010 based on the dredge sampling. During the survey
period, a total of 41 fishery resource species were sampled with a mean density of 2,554,633 ind./km? and mean
biomass was 32,946 kg/km?>. A total 36 fishery resource species were sampled with a mean density of 3,198,793
ind./km? and mean biomass 41,177 kg/km? in 2009 and it were sampled a total 31 species, mean 1,910,473 ind./
km? and 24,716 kg/km? in 2010. The major individual-dominant species, occupying over 1% of total individuals,
were Gomphina veneriformis (2,491,818 ind., 82.2%), Umbonium costatum (221,973 ind., 8.7%), Mactra chinensis
(49,879 ind., 2.0%), Glossaulax didyma hayashii (49,879 ind., 1.9%), Blepharipoda liberate (37,714 ind., 1.5%) and
Paguridae spp. (27,266 ind., 1.1%). The major biomass-dominant species, occupying over 1% of total biomass, were
G. veneriformis (25,124 kg, 76.3%), G. didyma hayashii (2,596 kg, 7.9%), M. chinensis (2,024 kg, 6.1%), Ovalipes
punctatus (921 kg, 2.8%) and Glossaulax didyma didyma (567 kg, 1.7%). From the cluster analysis based on Bray-
Curtis similarity matrix of fourth root transformed data of species number and individuals was divided into 2 differ-
ent groups of the fishery resource community (Group A-St.1, Group B-Sts. 2, 3, 4). The 2009 and 2010 mean Shell
length (mm) of G. veneriformis was 37.73 mm, 29.76 mm and M. chinensis was 62.03 mm, 44.94 mm, respectively.
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Fig. 1. Map showing the sampling stations of fisheries resources
with dredge from 2009 to 2010 in the Uljin marine ranching area,
Korea.
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Fig. 2. Temporal variations of number of species, abundance and
biomass of fisheries resources in the Uljin marine ranching area
from 2009 to 2010.
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Fig. 3. Spatial variations of number of species, abundance and bio-
mass of fisheries resources in the Uljin marine ranching area from
2009 to 2010.
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2| 55r0] 59,857 ind./km?, 157} 4,756 ind./km2E 2009 H o]
v A4} 74 2 © & LEpgth(paired t-test, P=0.033).

AAHERE FHe AE AHEH A loAe B
2,125,134 ind./km?, A7 204 2,602,969 ind./km?, B 3
o A= 2,882,125 ind./km?, A7 40l A= 2,688,304 ind./km?
2 uEpton] A fofRt Afole Kol diith(Fig. 3,
ANOVA, P>0.05). ¥ 2 S35t A A 552 7hAl4=<] Aol &
A R 3Y0]] 2,262,920 ind./km?, 62 01| 2,669,020 ind./kn?,
999} 3,636,673 ind./km?, 12€]| 1,649,919 ind./km*& 9€o|
1290 Haf| =2 MA4E EAATHANOVA, P=0.045), t}
£ Al7]oll= 93t Afo] & HolA] QSITHANOVA, P>0.05).
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+=24,716.3 kg/km?= 2009 ]| B3l 2010 of] A A o] 7h4
St 7o 2 Yelydth(Fig. 2, paired t-test, P=0.034). EH-4
A A R 200990l A EE©] 38,329.7 kg/km?
o= 7P kol AR EE 1,949.5 kg/km?, )5 777.3 kg/km?
o] 9ic}. 20101 o= A 5= 0] 23,0523 kg/km? o2 74 g
ok, AX 55 972.3 kg/km?, 0157} 586.4 g/km2=E 2009 9]
H] 3| A Ao T tH(paired t-test, P=0.031).
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24,817.8 kg/km?, A4 20| A= 34,557.4 kg/km?, B4 304
L 35,827.1 kg/km?, A7 40| 4= 36,583.4 kg/km? 2 L}ERS)
on AHIF o3t o] Holx| ¢FFTHFig. 3, ANOVA,
P>0.05). YR ZHS AATES] YAF ztolE A
B 390 34,450.8 kg/km?, 690l 31,035.8 kg/km?, 99
42,888.0 kg/km?, 12491 23,411.1 kg/km?&2 9 o] 120 H]
3l =& A S HAXTHANOVA, P=0.019), thE Al7]ofl=
5913} 2}o] 2 Ko x| AATHANOVA, P>0.05).
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221,973 ind./km*(8.7%) & 2}-7 dH= A o 2 vpehytt) 7
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Z A F(Paguridae spp.)= Bt 27,266 ind./km(1.1%)2] 71|
22 Uebdch(Fig. 4). thE-2 200990 HH 2,491,818 ind./
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NA G723 A 0 & Vet A TH(paired t-test, P=0.048), T}
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Fig. 4. Temporal variations of the abundance of six dominant spe-
cies in the Uljin marine ranching area from 2009 to 2010.

E 52 T Aol & HolA] odth(paired t-test, P>0.05).
ZA7IZE R A E BEE FollA A AL 1.0% ©]
& vk 8 SASS AR AR F 5T e R dAlE
° 2 o]5 A T2 AA AT
94.8%% AHA| Tk, thE-2 Ht 25,124 kg/km?*(76.3%) = 714+
EE AAFS Hol
AL ool B 2,596 kg/kmi(7.9%), k2 )= 2,024
kg/km*(6.1%) 7NTHAZEA(Ovalipes punctatusy= 921 kg/
km?*(2.8%), Z-5-4-9-5 o|(Glossaulax didyma didymay= 567
kg/km*(1.7%) % ch(Fig. 5). thE-2 20090l FH 31,575
kg/km?, 201001 B 18,674 kg/km?E AYA|2Fo] 7HAash
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Fig. 5. Temporal variations of the biomass of five dominant species
in the Uljin marine ranching area from 2009 to 2010.

A0 2 Vbt A|h(paired t-test, P<0.05), ThHe S5 728
2}o)E K o|A] 9Fekth(paired t-test, P>0.05).
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A AR5 B4 g A Sk e (H) = Bt 0.73S Vet
Wi, 2009 0] = 4t 0.61, 2010410 0.862 LFEFY
o] 2]t 2fo] & Ho|Z] AITH(Fig. 6, paired t-test, P>0.05).
FT9AE (D)= et 0.695 HEFH =T, 20094 o= 0.69,
20109o= 0.645 UrEbfo] fojgh zfol& HolA] oFgkt
(paired t-test, P>0.05).
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7}l Group S & FEE= E4S B tHFig. 7). Group A=
2009} 20100l A7 194 2ARE 3 0] $1aL, Group B
200997 20101 =of] 4 F2-40] A =AM - O = LR
=0, Group B= thA] 2009W 7} 2010 T of] 122} 44 3¢
A 241 23(Group B-1)7F 20097} 20101 o] A3 40f| 4]
ZAFE 73(Group B-2)& LEE| Q) T)

Aol A Group A9t Group B w74 €] Zfolofl thgt 57|
o] £ & BA5}7] 9)5te] SIMPEREA]S A8t AT} £7] 0] &
olA 5% oS Aot TE2 T TEOE HUESITHTable
1). H|eka5-2] ¥]G-AREof| gt F7] == 10.49%= Group
AolA= 2009 683} 9Lof Z}2t 2,295 ind./km*e} 14,153
ind/km?7} E@}9-S B TF2 AL A= 23] S 4] ekt
¢ B Group Bol A= & 243] 9] AL F0)A] 213] &85
ou JfA4 Bt 2,274 ind knPE UFER} T18W 2 20| &
B} RN Group A A= 4t 5 ind k=2 o -9- &
2 AAHS 2 E v Group Bol| A= Bt 663 ind./km?2]
AAGE ol 10.04%2] F7]01 =5 Ueblleh et =25
o] 41595 0] 2} A== Group A°]l H]3}| Group BollA] 3=
2 WAE BSa, i F7EARSEA-(Neocrangon com-
munis)2} 7] (Ammodytes personatus)= Group Aol A &=
S NAGE Bol= Ao g el Group B Group B-1
¥} Group B-2= 2] =|%l=H], o|52] &&lof 7H¢ 2 719 E
Sl F2 HH15 2 2 Group B-19]4+= Ht 65 ind./km?2)
o A B E B Group B-20)41= H 6,694 ind./
km?9] =2 A LS Holn 11.25%2] F7]0]=2 et
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Fig. 7. Dendrogram and schematic representation of space distribution based on Bray-Curtis similarity matrix of fourth root transformed
data of species number and abundance in the Uljin marine ranching area from 2009 to 2010.

Table 1. Species contributions to dissimilarity between Group A and Group B in the Uljin marine ranching area from 2009 to 2010

Average abundance (Ind./km?)

Rank Species Contribution (%) Cumulation (%)
Group A Group B
1 Umbonium costatum 2,056 2,274 10.49 10.49
2 Mactra chinensis 5 663 10.04 20.53
3 Gomphina veneriformis 18,230 19,793 7.74 28.27
4 Neocrangon communis 74 0 7.50 35.77
5 Glossaulax didyma hayashii 194 581 6.71 42.48
6 Paguridae spp. 122 323 6.56 49.04
7 Ammodytes personatus 179 22 5.14 54.18
(Table 2). ¥bH tE-2 Group B-19f|A] B+t 22,083 ind./km?>2] £9] A A5E0°] Group B-20]| 4] A4 U =7} =3k}
E2MAE E A E ¥HH Group B-20Al+= H+t 15,214 ind./ ZERER A
ko] Bo ARSE Hold 1032%2] £7]0 %2 ey, o ©
AAR, A7, 2EFYZA(Matuta planipes), 7] EHA1ZA], 0] 2R E A A} 2009\ ol Hat 37.73 mm,
a3&08o0|, A2 2E Group B-19] B3] Group B-29] 2010 o) B4t 29.76 mm= FHf 2P o] 7hAS 0 = el
A e AAGE Hole A0 deht tfEg Aojstd oy =Hl(ttest, PO.05), SR A ET A3 12 37.32 mme]



941

Table 2. Species contributions to dissimilarity between Group B-1 and Group B-2 in the Uljin marine ranching area from 2009 to 2010

Average abund

ance (Ind./km?)

Rank Species

Contribution (%)

Cumulation (%)

Group B-1 Group B-2
1 Umbonium costatum 65 6,693 11.25 11.25
2 Gomphina veneriformis 22,083 15,214 10.32 21.57
3 Paguridae sp. 102 764 6.77 28.34
4 Blepharipoda liberata 348 702 6.72 35.06
5 Matuta planipes 0 222 6.38 41.44
6 Ovalipes punctatus 181 421 5.88 47.32
7 Glossaulax didyma didyma 106 406 5.74 53.06
8 Mactra chinensis 311 1,369 5.09 58.15

A1 30.19 mm=, A4 2= 37.54 mme] A 29.07 mm, A4 3
37.91 mmof| 4} 29.07 mm, A7 4= 38.81 mme]| 4] 29.80 mm
B fasto] i FRol|A] Bt 2ol HAagt kS ekl
tH(Fig. 8, t-test, P<0.05). A - FrES Al Ry A7 12
20094 0] = 27-29 mme} 46-47 mme] F /]9 FREE WY
A ¥ 20109 0= 29-32 mmoj A FREES Hlon, E5}
A 2= 20090l = 32-34 mm&} 48-49 mme] F )] FR
EE B YE ukd 20109 o= 29-33 mme] T B =S LERY
t}. A4 32 2009 o= 30-31 mmé} 50-52 mmo] FHES
B, 2010¥ ofl+= 23-26 mme} 36-38 mme] FHEE LE}
Won], A3 4% 20099 of| &= 32-34 mme} 50-51 mm, 20104
o= 25-28 mm2} 36-38 mme] FHEZ Ko HE A Hof A
2010 o] R E0] 7o) st 73S ettt
MegFzohel 2R s AuE 2at 20099 Hat 62.03
mm, 20109 ]| H4t 44.94 mm= Haf 2P0 7hAast Aoz
LR =t (ttest, P<0.05), A-E = A A A5 12 2009
Holl&= 50.06 mmA AT 2010 0= E&AFHA] Ppom, 4
7 2% 64.07 mmeo] A 3825 mm, A7 3 60.83 mmol|A]
43.52 mm, A3 4= 60.30 mme]A] 50.90 mmE 7rAshe] 1
= ARlolA Hat Zo] gt B S UEbth(Fig. 8, t-test,
P<0.05). 43 FREE ATEH AR 194 T3l
HEE Ho|x] 9oka, AA 2% 20099 49-51 mme} 71-
74 mme] % 7jo] FREE 20104 0)= 29-31 mm} 38-40
mmojlA FREZ BTk A 3220099 ol 50-52 mme}
70-74 mme] F 7je] FREE HYH ¥ 20104 0= 36-
40 mm] @ BEZ et A 4= 20099 o= 30-33
mm, 48-50 mme} 71-73 mme] FHEES H 911, 20104 o=
47-49 mme} 70-74 mme] FREES Ho] R o] zkpo] 7+
aStAU 2 AT FRETFUERA] o= S itk

o

o) 65, T = 3%, 7B 2T 02 AAlE =9 HlEo] =2
Aoz Uept=tl, & 2AF a9 9] 749 =4lo] 10 mi o &
B[ YRR A7|7F 2 AP Eligt e & ahe o] PgFo R A
9] mgho] ARt S-S 7HAIAL QlaL, F7e] 2 114 2 em,
155 2.5 emE A7) wfZof thE Rkl vlsf 7] 7k 2L
Hogle 545 7 S5 eY &9 S5 At Al
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2 377} 2 A4 55 242 8wl Cha et al. (2012)0]
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ZAl| A= 2007 of) 5 2552} 2008 o] 405-0] A 5}G=
o, AAlE=2 22 1283 15502 2 AR 18%9] H] 3]
AL FTE B o2 B2 T45 HAlH o 7+=2007
A} 2008 of) 247 7E0}H 10522 2 2AFS] 650l H] sl A=
2 T4E Bk vhH AA55-2 2007d 1} 2008\ o] ZH2¢
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Fig. 8. Length frequency distribution of Gomphina veneriformis and Mactra chinensis by year and station in the Uljin marine ranching area

from 2009 to 2010.
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