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Distribution and seasonal variations of fisheries resources
captured by the beam trawl in Namhae island, Korea
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It was turned out by the beam trawl survey in 2009 that flora of three phylum 16 species and fauna of eight
taxa 68 families 97 species were inhabited in the Seomjin River estuary and western coastal waters of
Namhae island. Winter season showed the most various appearance of species with 63 species and markedly
several kinds of algae species, while summer season showed the lowest number of species with 44 species.
However, the indices of species diversity and evenness were highest in summer, and vice versa in winter.
Major dominant species were Crangon hakodatei, Leiognathus nuchalis, Asterias amurensis, Thryssa
kammalensis, Luidia quinaria, Amblychaeturichthys hexanema, Oratosquilla oratoria, Charybdis
bimaculata, Cynoglossus joyneri, Pennahia agentata. The 10 dominant species occupied at 81.4% of catch
in number and 49.0% of catch in weight. There were seasonal fluctuations and differences by station in the
Seomjin River estuary and western coastal waters of Namhae island, which brought to the difference of
length structures, that is, bigger-sized individuals of major dominant species at station A (near to river
estuary) than station C (near to ocean). Species compositions by season and by station were separated to two
groups. Winter season showed a separated species composition from other seasons and station A exhibited a

different species composition from other stations, which was located at near to the Seomjin River estuary.

Keywords: Seomjin River estuary, Namhae island, Beam trawl, Fisheries resources, Species composition

*Corresponding author: j.h.leigh@nfrdi.re.kr, Tel:82-51-720-2293, Fax: 82-51-720-2337

-419 -



EE R EE PP EEEEE GRS

°
)
lo
u
)
o X
19 o> o4
>
= I
rir
L Olﬂ I—NI

%0 flo & |
-0,

oz
Sl
>
2
lo
fru

)

/=
2

dr n
2

2
of

]

il
N
2

W

o]

=2

4 o
>~ O
=2 o

ja}
&

mox o 10

™

1|F‘IE£H|:‘,_‘
o

Of
ok
-
R

o4 4
% olN
o 4
fob p2 d1 — Ho

g0 o 4 2 HI
oo oz

N
ofk
o

H 12 3o g
=
=

rm o
o
o oX
4z
ol
ol

©
n

o (ool 10 e
yo 12

1o
oo ox H

oA Vi
-

1o
ol fr o
OF; o ol
H1

4 4z
A

2 B ool O W% oo Ho off
N

X 2
S~
o

]_

o

(Yang et al., 2001). £3]
2allo] A4 U
&

TR A4 W 2

o o\
rlo kg

e

}_

Jo
ol
QN Rl oo (2w

o

frt

9l

ol

o
o
o

rlo
2
o
|o

N

o\

2 K

A

1

Hd

i

%
oW g do

s

o 1o
BN
[

b
_?L
rx 30 i

o

=

2

O

filo

=

ox e

w2l o] &
Aol &stA
et al., 2005).

o
=(l)|=
)
Kl
pacs
fr
=(IDL_“
18
-9,
O
=
@
=
5
(S

1

<
ol
ol

]_

fr
A
[
X
B

ol
jad
)
oy
ol
1
o
— 12

flo
=
=)
- fo
° o in 5o =2

N
N
do
o
i)
g

ol
ol

o 2 e
lo

ot xR
o X
>
S
oAy T
oo

Y
A
ftljo

XN
o MF 4 dm
o
©

2o Lo 4>
o
S
o
il

Wy Ay p
SL

H
N
X

oyl
N
=
>
e

Kl

ol
S

b gy
BN ox
)

roomy

4
[>
rl
N
12
_O|L
£ 9
=2 29
rlr

fe oo

o[-n—tn:Zi

o
ol
ol
k1
1o mo ofy rot

30

il

re

©

i)
oo
i=)

€ & N
ol 2 -,
-

v e

2
o
ofr
)
Of
2L
2

o
Kooz

oo &
0
> =

lo _{),(_E ™~

o

off -

e B4

9 ox Mo 1% o
i fo
1o b

o

N
s}
R

— O

fo it
N
il
o
=

i)
X,

L 10 fo o K
=2

2
do X
N

>
Az
o

& = oz
juj
o=

N5 H.HU
o

o2
N

o e

1o
N
fo
ot
-4 x
£ 9
o), o=
RO

o
a
fu
o
o

>1
ot

¢

Tlo] 71 7}X] 7} =t} (Zieman and Wetzel, 1980;
Thresher et al., 1992; Hovel et al., 2002; Kim et al.,
2009; Kim et al., 2010).

2 Aol it o] A =
A Aok 2] Fa A 9 A
7} (Kim et al., 2010), 3= A&
& e dolE oo AEety

re

-

Ir

= oo
>

31[4

°f

(M PN
ro 1o
= oX > U

o
o,

N
N

=9l AE st

Sid

W oobRE B4 S o] g £UPT AT
(Yu et al,, 1998; Yu et al., 1999), A1 21 7} 3} L3 &
o AEEea =l AF FFYd B7} (Kwon et
al., 2002), Al 7HA] sk Wsk =24 2l A
Tt (Park et al., 2012) 5 T 2 & v Y&
Hat A7k 32 ol ol k. 1 99 4
skt FEAIAl A (MLTM, 2010), =2
g YR} 877 AT AT (Youn et
al,, 2010), o= A Z Atal & of A2 st= of
%23 2 Fxgel e Ao SAE
(Huh and Kwak, 1998; Kwak et al., 2008).
AQta o ARG A oA 7T A AHE
2 7S et g0t B 44 o F W Akt
7ol Hal ek Al E

el
£
ol
ol
g
ot
ol
ol
2

lo rr

fu

£ o

ox (o
(i

o L
A

K

O>~
3
o e g
|
fo it Hy ox O

2o
KOO

~ R 2
r'O
%
12
>
-
N
-~
i
ot
[
2

O:

b

2
2

o
il
>
N
i
N

N
°
2o

o

?_,1'
N
X

ol
)
Lees
2
o
12
e
o 4 om

-
fr
S N A =

e e fo
ol
fo
4y el

o
)
pi=)
e
=
32
R

4
il
(il

e
-

)
o 4> H1 o rIr
> 2

=
O
e o

32

|o

=

o o
o

HowE e >

2oz
Ru)
N
1o

18 g -

g od re
3
12

of AL
of A4]5
a7 wstol w2 Ay
o2 stk thobr} 4
S 918 A 7 A
At & 913t 7| % AR

oy
ol
S
-

N

)
rr
oZ
o
2
=
o
N
P
)
il
[}
omog E
=< D s A e

il
1o
rE
off
j(_o‘
-0,

Siid

i
2
by o
fr -
2
2
X

(R 2

o o
(o
)

it
4y o
30
iy

=

e
okl ot
N
N

ool
ol A 8
ahith 2009 29 FE] 20094 1197}

ol

o H
>
I8
e

o 1Ir
1“)‘1 az
ol

N
—_

ol ¥ 2 o 4y o
Mo o

ol

Ay o, 49 A

1
-
Aujo] FgAte] REOR S0 FE dol

-420 -



P - 033 - o8e

Eof Fef =Tt Wb
go] oF 20m A = ¢l 2| F o]},
T2 A4 Bef vk |
g oruichR oS 2 whx] = A&l $1x]3}
(Fig. 1). 37H x%x ]/\1 ds 7;“;(41:!:1§ f\sﬂ
o, A A9 9 AL A A 2EC]
Hol A= AR Qlslo] RALZ} =3 52| Bt}
k.

ZAL A= 1.25E 9] AAoto] S o] 8351% o

o

31t} (Chyung, 1977; Kim et al., 1995;
Cha et al., 2001; Hong et al., 2006). o] & &2]

HFoH Be B AN E o R B YAF
LA A SRt on, BERet 8t
eI T S ARG FHS SAHAL, A2
R BRF S 29 2gegr) v R of
259 Aolein BRE o5 AASE A
127°40 127°45 127°50"
T T
34°55°
34°50°

Fig. 1. Study area of the western coastal waters of
Nambhae Is. located in the southern Korea
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Fig. 2. Seasonal variations of number of species, evenness
and Shannon index in 2009 in the western coastal waters
of Namhae Is., Korea. Numbers on bars are number of
species.
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Fig. 3. Proportion of individuals (left) and catch (right) by taxa in the western coastal waters of Namhae Is., Korea.
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Table 1. Seasonal individuals (N) and catch (W) of species are collected by the shrimp beam trawl in the western coastal
waters of Namhae Is., Korea. The units of N and W are ind. and g, respectively

Winter Spring Summer Autumn
Phylum Species
N w N w N Y N w
Algae
Chlorophyta Enteromorpha linza 2,156
Ulva pertusa 1,236 724
Phaeophyta Grateloupia elliptica 300
Hizikia fusiformis 184
Larninaria japonicus 3
Pelvetia siliquosa 3
Sargassum confusum 75
Sargassum horneri 1,681
Sargassum micracanthum 285
Sargassum nipponicum 18 195 3,940
Sargassum spp. 9
Sargassum thunbergii 64
Undaria pinnatifida 481
Other seaweeds 99
Rhodophyta Chrysymenia wrightii 9
Gelidium amansii 10
Porphyra tenera 558 19
Other seaweeds 63 37
Family Species
Bivalvia
Cardidae Fulvia mutica 6 8
Ostreidae Ostrea denselamellosa 1 68 1 970
Other shellfishes Other shellfishes 5 9 1 6
Cephalopoda
Argonautidae Octopus vulgaris 1 111 2 952
Loliginidae Loligo japonica 9 16 1 8 26 32 13 48
Octopodidae Octopus minor 2 3 6 450
Octopus ocellatus 2 203
Sepiidae Sepia esculenta 19 67 4 607
Sepiolidae Euprynna morisei 12 14 2 3 2 17
Chordata
Pyuridae Halocynthia roretzi 3 181
Pyura vittata 2 186
Cnidaria
Plumulariidae Plumulariidae sp. 1 247
Crustacea
Alpheidae Alpheus digitalis 57 78
Alpheus japonicus 51 66 3 2 1 1
Alpheidae sp. 1 3
Atelecyclidae Telmessus acutidens 3 554 1,364 2,054 2 2
Crangonidae Crangon hakodatei 3,896 4,764 36 21
Crangon affinis
Diodenidae Diogenes edwardsii 4 11 3 13
Dorippidae Paradorippe granulata 1 4 28
Goneplacidae Carcinoplax vestita 18 54 8 261
Eucrate crenata 4 5
Hippolytidae Heptacarpus rectirostris 41 34
Latreutes anoplonyx 5 2
Lysmata vittata 1 1
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Table 1. Seasonal individuals (N) and catch (W) of species are collected by the shrimp beam trawl in the western coastal
waters of Namhae Is., Korea. The units of N and W are ind. and g, respectively

Winter Spring Summer Autumn
Family Species
N w N w N w N w
Majidae Achaeus japonicus 2 1
Pugettia intermedia 4 7
Pugettia quadridens 24 14
Palaemonidae Exopalaemon carinicauda 3 5
Palaemon ortmanni 1 0
Parthenopidae Platylambrus valida 31 63 2 6
Penaeidae Metapenaeus joyneri 26 169 13 86 1 17
Parapenaeopsis tenella 234 98 8 27 96 82
Trachysalambria curvirostris 23 63 101 292 23 178 57 277
Portunidae Charybdis bimaculata 101 123 258 355 91 526 4 10
Squillidae Oratosquilla oratoria 17 109 112 706 57 552 7 34
Other crabs Other crabs 6 11
Other hermit crabs ~ Other hermit crabs 6 21 13 75 11 33
Echinodermata
Asteriidae Asterias amurensis 14 780 7 554 104 2,048 324 5,182
Asterinidae Asterina pectinifera 6 187 9 529
Echinometridae Anthocidaris crassispina 27 250
Luidiidae Luidia quinaria 130 3,487 2 11,413 25 872 30 644
Stichopodidae Stichopus japonicus 8 492 10 740
Strongylocentrotidae Strongylocentrotus intermedius 39 356
Temnopleuridae Temnopleurus hardwicki 23 183 13 186
Gastropoda
Atyidae Atyidae sp. 12 112
Buccinidae Siphonalia spadicea fuscolineata 4 38
Littorinidae Nodilittorina radiata 5 8
Muricidae Rapana venosa venosa 1 222 1 85
Naticidae Glossaulax didyma didyma 276 301 4 135
Other gastropods Other gastropods 1 2
Pisces
Apogonidae Apogon lineatus 2 4 8 36
Callionymidae Repomucenus beniteguri 42 248 16 65
Callionymidae sp. 14 31 14 30
Congridae Conger myriaster 2 90 1 77 3 216
Cottidae Cottidae sp. 8 26
Cynoglossidae Cynoglossus joyneri 22 420 38 858 3 89 8 145
Cynoglossus robustus 1 6 3 82 1 95
Engraulidae Coilia nasus 1 2
Engrulis japonicus 2 9 6 47 1 6
Thryssa hamiltoni 18 99
Thryssa kammalensis 4 8 9 32 88 716 464 3,877
Gobiidae Acanthogobius flavimanus 1 12
Acentrogobius pflaumii 2 3
Amblychaeturichthys hexanema 184 745 135 563 3 15 1 2
Cryptocentrus filifer 1 6
Ctenotrypauchen microcephalus 1 4 1 4
Gobiidae sp. 1 1
Haemulidae Hapalogenys mucronatus 5 79 6 71
Hemitripteridae Hemitripterus villosus 2 500
Hexagrammidae Hexagrammos otakii 3 175 4 262 6 484
Leiognathidae Leiognathus nuchalis 140 759 388 3,580 232 524
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Table 1. Seasonal individuals (N) and catch (W) of species are collected by the shrimp beam trawl in the western coastal
waters of Namhae Is., Korea. The units of N and W are ind. and g, respectively

Winter Spring Summer Autumn
Family Species
N w N Y N N N W
Liparidae Liparis tanakai 3 3,762
Lophiidae Lophius litulon 3 199 7 9,038
Macrouridae Caelorinchus multispinulosus 1 1,964
Monacanthidae Stephanolepis cirrhifer
Mullidae Upeneus japonicus 1 34
Muraenesocidae Muraenesox cinereus 1 2
Pholididae Pholis nebulosa 2 81 1 68
Pinguipedidae  Parapercis sexfasciata 4 41 6 29 2 43
Platycephalidae Platcephalus indicus 6 359 1 15 11 1,498 443
Pleuronectidae  Eopsetta grigorjewi 1 7 2 585
Pleruonectes yokohamae 2 41 3 141
Pleuronichthys cornutus 2 410
Rajidae Raja kenojei 11 76
Sciaenidae Johnius grypotus 6 652 1 215 4 1,898
Pennahia agentata 62 487 1 42 2 27
Scorpaenidaec  Hypodytes rubripinnis 5 22 1 5 87 1,152
Inimicus japonicus 5 57 6 125
Sillaginidae Sillago japonica 5 172 5 207 3 559
Stromateidae ~ Pampus echinogaster 5 50 2 4
Synodontidae  Saurida elongta 1 29
Trachinocephalusmyops 3 69 1 451
Tetraodontidae  Takifugu pardalis 1 34
Tetraodontidae sp.
Trichiuridae Trichiurus lepturus
Triglidae Chelidonichthys spinosus 2 61 1 17
Uranoscopidae  Gnathagnuselongatus 2 13 1 126
Zoarcidae Zoarces gillii 1 10
Polyplacophora 10 41 1 105
Chitonidae Acantopleura japonica 4 68
Total 5,236 23,546 2,579 26,269 969 13,868 1,484 33,999
100 100
B Polyplacophora
;\? :\o‘ 80 Bl Pisces
.:; ;:: E Gastropoda
E 60 5 60+ ;
% % EEchinodermata
é 40 1 -g 40 - Crl..lstat.:ea
2, g Cnidaria
£ 20 £ 20+ mchordata
b HCephalopoda
0 —— 0 o
Winter Spring  Summer Autumn Winter Spring  Summer Autumn B Bivalvia
Time (Season) Time (Season) DAlgae

Fig. 4. Seasonal proportion of individuals (left) and catch (right) by taxa in the western coastal waters of Namhae Is.,
Korea.
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Fig. 5. Spatial proportion of individuals (left) and catch (right) by taxa in the western coastal waters of Namhae Is.,
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Fig. 6. Length structures of five major dominant species with stations in the western coastal waters of Namhae Is., Korea.
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Fig. 7. Non-metric multi dimensional scaling of variations of spatial and temporal species in the western coastal waters of

Namhae Is., Korea. Similarity shows 20 and 40 of the Bray-Cutis similarities.

Table 2. Cross-correlation coefficients between components of MDS and marine environmental factors. * is significant

level
Environmental MDsI MDS2
factors Surface Bottom Surface Bottom
COD 0.231 —0.655* 0.052 —0.137
DIN —0.350 —-0.072 0.806** 0.955%%*%*
DIP 0.350 0.118 0.566 0.606*
DO 0.119 0.201 —0.623* —0.655*
NH,-N —0.457 —0.384 0.479 0.428
NO,-N 0.025 0.039 0.734** 0.764%**
NO;-N —0.333 0.048 0.782** 0.839%*%*
pH —0.335 —0.315 —0.703* —0.725*
Salinity 0.507 0.569 —0.548 —0.603*
Si0,-Si —0.293 —-0.177 0.804** 0.917%**
Temp. —0.092 —0.133 0.548 0.573
T-N —0.285 —0.269 0.010 —0.413
T-P 0.002 —0.123 0.694* 0.854%%#%*
Trans. —0.424 —0.676*
Chl a —0.323 0.319
SPM 0.775%* —0.498
*p < 0.05, ¥* p < 0.01, *** p < 0.001.
, AL 3 LB T} (Table 2).
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