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of Oceanography, Chungnam National University, Daejeon 305-764, Korea)

ABSTRACT

Monthly variation in species composition of shallow water fish in Cheonsu Bay were

determined using samples collected by a beach seine in the shallow water at Namdang beach from
April 2010 to March 2011. The species composition were compared to the data obtained in 1885~ 86
and in 1993, and factors affecting the long-term change in species composition were analyzed. Fish
collected during the study were 25 species, 2,194 individuals and 16,762 g. Chelon haematocheilus
were predominated in abundance, accounting 68.5% in the number of individuals. A few number of
fish were collected during the cold months from November to April. Abundance was high from July to
September by a large catch of juveniles of pelagic fish. Species composition in 1993 did not differ sig-
nificantly from that in 1985~ 86 although Fabonigobius gymnauchen living in the fine sediments were
increased in abundance. Abundance increase of this gobiid fish was considered to be related to the
sedimentation of fine particles due to weakened water circulation after dike construction. The number
of species and catch amount in 2010~ 11 were significantly decreased comparing to those of the for-
mer periods; especially in pelagic fish and benthic fish, but C. haematocheilus were greatly increased
in abundance. C. haematocheilus is an estuarine fish being able to survive in relatively poor quality of
water. This increase seems to be related to fish larvae from the culture net cages recently installed in
the inner bay. Recent decrease in abundance of shallow water fish suggested that water quality has
been gradually getting poor and recently attained over a critical level for the nursery function of fish.
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1996). @ whzAl 24 F 27 Wk whe o A v
3t o) B 1A Aol st dPHA (A
&, 1998, 2011).
At ool dslire WA A o)A mhgiT-o] A

Artel| Al o1 5l o) fo] F2A] (Lee and Seok, 1984), k=
Al 73 A Fel AolF A (o], 1989) Bl Aol 7ol Fx
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Fig. 1. Sampling site of shallow water fish at Namdang beach in
Cheonsu Bay.
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Fig. 2. Monthly variation in water temperature and salinity in the shallow water at Namdang beach from April 2010 to March 2011.
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Fig. 3. Monthly variation in the number of species, number of individuals, biomass and species diversity of Shannon-Wiener of fish collected in
the shallow water at Namdang beach from April 2010 to March 2011 (full circle) and from September 1985 to August 1986 (open circle).

Q) AdHEE wR fo] ¥ olBo] folEe] o)
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PIASE FRE7E AR o] ¥ AL ¥
3, Agelt Adldoz deieh 2o 786 Fhgpelr)
WeF Z8ste] FhPASTE e Holgie.

A3l FRAbE Aol o] 5°C olaha olx7] o
Foll ) FES 4go] Yolxw W s} we} g Fo
2 olgaie] sl AEae] Yok, Hol W %
Adoz Al olgaA AgAA e B AT
S A3} (Lee and Seok, 1984; o], 1989; 413} o], 1990;
%, 1995; o], 2001). A1} Ao ZFo]ET o FHT*
ARz, F5ol 7, AR Bl F 5 AMeIFA FE ol

%g
Som, S471olE WAGIF) ol FES] folSel 2

i oft oft
2 AL e

A

4m l~> o ml

Aate] Aol Z7hske APA L) A ol A
A5 Beeh

2.1985~86H Al=Z2}e| H|w

1985~ 86\del| = 41%, 12,3201}2], 22,4162] o] F7} A
T gl on, o =9= (Gymnogobius mororanus)o] & )37
A%e2] 57%, AAL] 41%5 A5t SHarHHAPP-
endix 1). 2010~ 114 Ap29} v wshd, 2825 AN A
2 AAF BF ZA FFasielon, 7 AAAE F2A
E Z Z}o]E B} (Table 2).

ANAAFE MAMEE R3S W, F Al7]el Fof
F (pelagic fish) = &dF5+ 2ot /HASE 1,3857)
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Table 2. Comparison of abundance (N: number of individuals; W: biomass in grams) by habitat group (pelagic, semi-benthic and benthic) of
fish collected at Namdang beach from April 2010 to March 2011 and from September 1985 to August 1986

) 1985~ 1986 2010~ 2011
ies
Sped N % W % N % W %
Leiognathus nuchalis F=3] 7 0.06 71 0.03 25 1.14 50.7 0.30
Sardinella zunasi v cj o] 3 0.02 8.1 0.04 20 0.91 42.5 0.25
Thryssa kammalensis A 443 3.60 218.9 0.98 14 0.64 7.7 0.05
Thryssa adelae Zul o] 2 0.02 8.7 0.04 4 0.18 224 0.13
L Hyporhamphus intermedius =35 871 7.07 2160.4 9.64 1 0.05 4.6 0.03
of Hypomesus pretiosus japonicus ) o] 6 0.27 17.8 0.11
&  scomberomorus niphonius Ar2] 6 0.27 167.3 1.00
Hyporhamphus sajori i 1 0.05 10.0 0.06
Ammodytes personatus 7] 54 0.44 46.5 0.21
Saurida undosguamis o] Z-o] 4 0.03 247.7 1.10
Coilia nasus £ 1 0.01 1.0 0.00
Subtotal 1385 11.24 26984 12.04 7 351 323.0 1.93
No. of species 8 8
Chelon haematocheilus 7}l 39 0.32 59.8 0.27 1502 68.46  10093.1 60.21
Konosirus punctatus o] 4 0.03 336 0.15 196 8.93 265.0 158
Takifugu niphobles A 34 0.28 28.1 0.13 63 2.87 1293.9 7.72
o  Sillago japonica Axz4g 464 3.77 1016.2 453 1 0.05 6.8 0.04
£ Plectorhynchus cinctus o]EE 3 0.14 3.8 0.02
& Mugil cephalus % 1 0.05 954 5.69
= Takifug urubripes 2B 44 0.36 23.0 0.10
3 Sebastesschlegeli o R 27 0.22 47.3 021
Acanthopagrus shlegeli A= 13 0.11 452 0.20
Hexagrammos otakii Fx=gn) 5 0.04 48.6 0.22
Apogon lineatus J=rlEE 4 0.03 2.0 0.01
Lateolabrax japonicus o] 4 0.03 206.2 0.92
Subtotal 638 5.18 1510.0 6.74 1776 8049 12616.6 75.27
No. of species 10 6
Favonigobius gymnauchen Grfjut= 1163 9.44 1702.5 7.59 189 8.61 400.1 2.39
Synechogobius hasta Znl= 525 4.26 4097.3 18.28 88 4.01 3180 18.97
Acanthogobius flavimanus A= 114 0.93 218.3 0.97 46 2.10 50.9 0.30
Acanthogobius lactipes 3l 5 0.04 13.1 0.06 17 0.77 46.6 0.28
Gymnogobius mororanus J=nl= 6988 56.73 9298.5 41.48 3 0.14 34 0.02
Repomucenus beniteguri okl 278 2.26 982.6 438 3 0.14 7.7 0.46
Platycephalus indicus oFel) 26 0.21 83.1 0.37 1 0.05 35 0.02
Kareius bicoloratus Z7}Am) 1 0.05 48.1 0.29
Acentrogobius pellidebilis A ZFuls 1 0.05 2.0 0.01
Paralichthys olivaceus =] 1 0.05 9.0 0.05
Paraplagusia japonica 31)7] 1 0.05 0.9 0.01
o Cryptocentrus filifer Alnp= 642 5.21 641.4 2.86
£ Pholis fangi 3w =2}x] 157 1.27 629.5 281
&  Acentrogobius pflaumi Zz= 144 117 48.1 0.21
®  Tridentiger trigonocephalus FEUS 119 0.97 157.5 0.70
Syngnathus schlegeli A 317] 52 0.42 76.7 0.34
Thachidermus fasciatus 7A 3] o] 51 0.41 151.1 0.67
Chaeturichthys stigmatias 73 = 17 0.14 29.3 0.13
Inimicus japonicus 2%7]1) 3 0.02 18.8 0.08
Cynoglossus joyneri ZAd 3 0.02 40.7 0.18
Periophthal mus modestus TEnlso] 2 0.02 17 0.01
Tridentiger barbatus opztat= 2 0.02 8.4 0.04
Apocryptodon panctatus L o|ut= 1 0.01 0.8 0.00
Pleuronectes schrenki Z 7}2)m) 3 0.01 33 0.01
Mugilogobius abei A "= 1 0.01 0.8 0.00
Ctenotrypauchen microcephalus 7§ o] 1 0.01 45 0.02
Subtotal 10297 83.58 18208.0 81.23 351 16.00 3822.2 22.80
No. of species 23 11
Tota 12320 100 22416.4 100 2194 100 16761.8 100
No. of species 40 25




i

112

i
My
e
o
02
FHob
ot
>~
2
ol
Joh
=3

31 - OfEH&H

2010~11

No. of species

No. of individuals

Biomass

= Benthic |

M Pelagic [ Semi-benthic
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2ol A 77ulE] 2, A =S 2,698 g9l A] 323ge g FA 7
Aslgoh. 2 7189 &323] (Hyporhamphus intermedius) £}
A (Thryssa kammalensis)2 1985~ 86\l 871n}z], 443
ut2]7b AAE ot 2010~ 1dell= &5 AT HA =
o] 74 ZA EXic} WA o 7 (semi-pelagic fish)= F A
7] Ate]l JNAGE 2.8u, YA FL- 8.4 Frsld, o
b Sl oy s b = I L e e B el s

A3l Fhel s o FEL sfellA YF3ta &
of dgte= B9} Alst H3}ste] frol7]E divbeln} o
ot 77kl Al B3 Zheel fJsi 2 o] F3hm (o], 1998),
5ol I MAAZE 220 A A7tA] s o] A A =k
oAt} (o] 5, 1997). vwbxA] A A EFel 1985~ 864

£ olREe] At e negGow ofgale] Hald

M= i Fol it AAHA o, FHlE FoiF ol
Eo| Z28F A7]el Hprk R o] ofztse] Ay
M= Folf FojEe] A Aoz FAHAG
2] 2} o] 5 (benthic fish)= 1985~86w 714 =)=l eko] w
UH o F2, FAFFTL 23Fo)A 2010~11d 11Fo=,
MA = 10,2950}2] el A 351nte] =, A =2 18,208 goll
A 3,822ge2 FA AT AAlF 7FEd 1985~
86l 7MY 9Aslgw 5L 2010~11d4 = 39}
2utell HAEA dkskx, 5 FEFe (Repomucenus
beniteguri) = 7}A3}43 27, A== (Cryptocentrus filifer), 2
w] =2}x] (Pholis fangi), %} (Acentrogobius pflaumi) 52
g ovlEl= AR SR dskak AAM e F F g5l FrE 1985
~864 13%F0o|glE=1 2010~ 11doE= 620 = ZrAsl9x
8% A3 As]A °L°} d5ol ol dgke] E 7oz Hal
o S AE sl dE 27 A gs FAA= )
© oojfz v B4 Ade] SgelRad. A5TTe
A A e Aesle Bl Fa (3 ol, 1990), 1985
~86% A7t & A AR of 57%F AA s H97
Folglort 2010~11del 3ujeistel A7 ghare.
A5TEe TP G AREAEE Aushe AMelR
Fat H4243 Ao £4 AstE 1 ddew 34
Tk 19999 wW]dfe] 2010\del E]A zgo=
0] oF 0.32m Yrobx a7, 19909 ol H]3}e] Y
Fepol 20) A= Frhebglond, Wde) 2oy B4
he AFste] 2R AR HH 8-S 05~7.0emz, A
YEAEel A% HAE B ohiet Wl E o]
= e & F UG (FAEE, 2010). o] 9} 72 AR EH
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Table 3. Comparison of abundance (N: number of individuals; W: biomass in grams) by habitat group (pelagic, semi-benthic and benthic) of

fish collected at Namdang beach during the warm months between May and November in 1985~86, in 1993 and in 2010

1985~ 1986 1993 2010
Species
N ' N w N W
Thryssa kammalensis A4 443 2189 173 102.2 14 7.7
Leiognathusn uchalis F=3] 7 7.1 606 87.2 25 50.7
Sardinella zunasi v dj o] 3 8.1 34 65.1 20 42,5
o Hyporhamphus intermedius =33 748 1854.4 776 2416.8
= Thryssa adelae Zuld o] 2 8.7 4 22.4
o Saurida undosquamis | E-o) 4 247.7
Engraulis japonicus 3] 15 59.7
Hypomesuspr etiosus japonicus AFZ] 6 167.3
Scomberomorus niphonius 1) o] 3 1.1
Hypor hamphus sajori 3] 1 10
Subtotal 1207 2344.9 1604 2731 73 301.7
No. of species 6 5 7
Sllago japonica Ar=4g 464 1016.2 40 72.7 1 6.8
Chelon haematocheilus 7}so] 39 59.8 59 172.1 1490 8299.4
Takifugu niphobles A 34 28.1 526 338.9 63 1293.9
Sebastes schlegeli zy| B 27 47.3 15 19.2
E Acanthopagrus shlegeli A= 13 452 6 33.2
= Apogon lineatus JzrlEE 4 2 2 0.9
Rol Hexagrammos otakii Fx=#n) 3 46.9 9 216.2
E Takifugu rubripes A} 44 23
Lateolabrax japonicus o] 4 206.2
Johnius grypotus e 2 4.6
Konosirus punctatus o] 196 265
Plectorhynchus cinctus JEE= 3 3.8
Mugil cephalus Z0] 1 954
Subtotal 632 1474.7 659 857.8 1754 10822.9
No. of species 9 8 6
Gymnogobius mororanus 5= 5886 77711 15181 13494.7
Favonigobius gymnauchen Erdlie= 749 1086.3 212 2224 189 400.1
Synechogobius hasta Zns 144 48.1 116 3982.8 88 3180
Acanthogobius flavimanus A= 113 2125 22 37.0 46 50.9
Platycephalus indicus ol 26 83.1 3 9.8 1 35
Acanthogobius |actipes il s 5 13.1 5 7.9 17 46.6
Acentrogobius pflaumi ZvtE 144 48.1 15 8.6
Tridentiger trigonocephalus FEuE 66 94.7 15 30.3
Inimicus japonicus 2=7]1] 3 18.8 4 419
Syngnathus schlegeli A 37| 3 6.6 89 220.0
Cynoglossus joyneri A 2 40 1 185
Apocryptodon panctatus L o|ut= 1 0.8 1 1.7
Repomucenus beniteguri F=oke) 274 975.7 3 77.7
o Cryptocentrus filifer Alut= 262 348.4
£ Thachidermus fasciatus 747 0] 51 151.1
g Chaeturichthys stigmatias 4= 15 18.4
Periophthal mus modestus ZEnlEo] 2 1.7
Tridentiger barbatus o}ztul = 1 2.9
Pleuronectes schrenki Z 7}A}u) 1 33
Mugilogobius abei A= 1 0.8
Ctenotrypauchen microcephalus -7 o] 1 45
Chaenogobius annuaris Aul= 63 28.8
Repomucenus lunatus Zoke)] 48 453
Kareius bicoloratus Z7}A}mA] 19 230.9 1 48.1
Pleuronectes herzenseini ZH7}Am) 6 185
Pholis fangi 2w =2}x] 4 29.7
Verasper variegatus W 7}x}a) 3 167.2
Furcina osimae REASRRa] 3 33.0
Peudorhombus pentophthal mus A =] 2 93.8
Pholis nebulosa W =2}%] 2 5.4
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Table 3. Continued

1985~ 1986

1993 2010

Species

N

w

Pterogobius zonoleucus 3N Ents
Pleuronectes yokohamae BX] 7} A
Conger myrister HAlo]
Acentrogobius pellidebilis HEvs
Paralichthys olivaceus X
Paraplagusia japonica 7]

Benthic

52
7.9
125.2

PPN 2

1 2
1 9
1 0.9

Subtotal
No. of species

7750

10930 15818 18866.5 348 3818.8

21 24 10

Total
Number of species

9589

14749.6 18081 22455.3 2175 14943.4

36 37 23

Syngnathus schlegeli

Acanthogobius flavimanus

—————— Cryptocentrus filifer

L Tridentiger trigonocephalus
Repomucenus beniteguri

Thachidermus fasciatus

i

Hyporhamphus intermedius

Gymnogobius mororanus

Favonigobius gymnauchen

Synechogobius hasta
Sebastes schlegelii

Js

Platycephal us indicus
Chelon haematocheilus

Sardinella zunasi

Leiognathus nuchalis
| Thryssa kammalensis C

I'Sllago japonica

0.0 0.2 04 06

Jacard similarity index

:  Takifugu niphobles
0.8 1.0

Fig. 5. Dendrogram illustrating the species association of the shallow water fish collected at Namdang beach from September 1985 to August

1986 and from April 2010 to March 2011.
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9l FdF59) NAS 9 FoeFASE 1985~ 861l
v]3le] 2010~11del] f-ojshA & w3l fAFS veRd
Atk (p<0.05, paired t-test). T2} A F A7) F<t
Fro)3t Apo] S Holx]| ko=t 949 10¥el = skl 7} ol
F AA= 3, 193} 290l = 277 2 7hse] Aojrl A
F = o] 1985~86%1ol| w]sle] AEaFo] ¥947] wEelsirh

T A7 E8F F 43] o)) 2IFS Yoz A
A8 A3 AR 0.4 $FolA 3 Fele) Ve Fo=
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3.1985~86, 199314, 2010142| 24| A2 H|m
1993 3efl= 5URE 11l wk AL 7] w2l (o] &,
1995), 201012} 1985~86'1<] A% 547} 119 Ao] &
F7] AmRRE o] &-3te] A Ao tﬂrﬂ} F-i-8ke] w)arshed
o} (Table 3). 1985~864 -&47]o= = 36%, 9,589v}7],
14,749.6 go] A=, 1993 de] = 37%, 18,081n}e],
22,455g°] A= o, NA 4 89%, A F- 52%7} 7t
stdeh A F Folfie] ARFS vt Fo
% Folle Ao it F5A7E F7HskdH iAo
e F A7 B AAANASE visstdn QA 7
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1985~ 86

No. of species

Biomass

QO

No. of individuals

I Pelagic
[ Semi-benthic
I Benthic

Fig. 6. Change in relative number of species, number of individuals and biomass by habitat group (pelagic, semi-benthic and benthic) of fish
collected in the shallow water at Namdang beach by a beach seine during warm months between May and November in 1985~ 86, in 1993 and

in 2010.

3, $AFUR NS, EUS ol A, 9
oFef o} Arks 1993»401]% ‘& u}ﬂE AA = A ket
T A7) Eete] AdlEs T NA S 2 AR =
A vls=sk Ak i?iE}(Flg. 6).

2010 544 11 Alolef|= 1985~ 86117} 1993«
H|3le] 233, A 2 AT 25 FFAasdnh 53]
20101¢] A AP o]- ] Al7]el w]Ete] 20% m]gk
o] AR (Teble3). A o} F 7hedt ol fsl
AAe 77t A Aasd T WAl RE S7hehe (Fig.
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