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ABSTRACT

Monthly variation in species composition was determined using fish samples collected

by a beach seine between October 2013 and September 2014 in the eelgrass bed in Aenggang Bay,
Namhae, Gyeongsangnamdo. A total of 3,174 individuals of 35 species, amounting to 3,137 g were
collected. The dominant species was Gymnogobius heptacanthus, followed by Pholis nebulosa,
Rudarius ercodes, Favonigobius gymnauchen and Hypodytes rubripinnis. Almost all fish collected
were small in size or juveniles. Seasonal variation of species composition showed that the dominant
species, used the shallow area of the eelgrass bed as a nursery ground and moved to a deeper water
as they grew. Saurida elongata, Inimicus japonicus, Sphyraena pinguis, and Arothron hispidus, were
first reported in an eelgrass bed in the southern coastal water.
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Fig. 1. Map showing the sampling site.
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Fig. 2. Monthly variation in water temperature (#) and salinity (®) in
the seagrass bed of Aenggang Bay from October 2013 to September
2014.
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Fig. 4. Monthly variations in length-frequency distribution of Gym-
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Fig. 3. Monthly variation in number of species (A), number of individuals (B) and biomass (C) of fishes collected by a beach seine in seagrass

bed of Aenggang Bay from October 2013 to September 2014.
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September 2014.
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Fig. 6. Monthly variations in length-frequency distribution of Rudar-
ius ercodes in the seagrass bed of Aenggang Bay from October 2013
to September 2014.
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Fig. 7. Monthly variations in length-frequency distribution of Fa-
vonigobius gymnauchen in the seagrass bed of Aenggang Bay, from
October 2013 to September 2014.
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2013 to September 2014.
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Fig. 9. Dendrogram illustrating the species association of fishes collected in the seagrass bed of Aenggang Bay from October 2013 to September

2014.

Table 2. Comparison of our results to those from the other seagrass beds in the southern coastal waters of Korea

Geoje Tongyeong Nambhae
Jisepo Bay Myeongsa Jeogu Punghwa Minyang Aenggnag Bay
Sampling period Mar. 2005~  Aug.2009~  Aug. 2009~ Nov.2010~ May 2011~ Oct. 2013~
Feb. 2006 Jul. 2010 Jul. 2010 Oct. 2011 Feb. 2012 Sep. 2014
Number of species 34 38 30 25 35
Number of individuals 1,110 1,387 2,335 5,511 3,880 3,174
Biomass (g) 5,107 4,776 5,289 6,933 3314 3,138
Water temperature (°C) 13.5~28.0 11.0~25.0 12.0~26.0 8.0~26.0 70~29.0 6.0~29.8
Number of species in winter (Dec./Jan./Feb.) 9/9/10 9/8/10 7/9/9 8/6/10 9/3/7 2/2/4
Reference Kim and Kim et al., Leeetal., Kim and Kim et al., Present study
Gwak, 2006 2011 2011 Gwak, 2012 2013

grfjsol, 4710, A7), AHAEE 40152 Hafet &
oA #E ARFATFNE BILHA] F2 ojFL=
W Aroll At A4 = At

|
[l

ol ALoAE £ 35% 3,17470A17F AP QL o] F A
W5, H=gA], 28R, S, vdA = JA A A

A9 80.1%E AHAIEF T Y7 o]Fo] 3L ot A=
AA Zugk o] F3% (Kim and Gwak, 2006; Kim et al., 2011,
Lee et al.,2011), 59 11'31—]‘# 0] Z 4 (Kim and Gwak, 2012,
Kim et al., 2013) 218|311 txqt Zu)dk o F%F A (Lee
et al., 20000) | & A3 AL Brt. 0|9} o] Zm
T Yol A & o]Fo] RS AL $HTE0l T AY
Aol & g3 Anteta ¥ 4= lth(Cha, 1999; Lee er al.,
2000b). ZAFE A1ZHeE 109 o] F =20 FASHHA %fﬂﬂ

At F w7t FaRT 2 F7HeE A Aot F

7h A2 F7vsto] 247 743} 8o HHE 7
ZAF 717t F3F 33] o]} EAT oF =9
%S o, A2 7~99E AYsta FE 2AT
W, Ay A5 3~5¢0] F2 293 T2 FAAEUT B

T2 5~7¥0 2 Edstlen, C AFS 7T~108 F
2 ZE5I9H. G 152 1~382 A9t Edst= AR
Hof 7t Zuihg o] g3z o] FEL YAIA HE ot
AR oFL R FERE ] AR T E Al7|o] FuErS 0|83}
= RS AZET o]} o] FAulZ o|FHE AVIE T
g5t} o] gt AFL oA £ APAFoAE
B 1 E)th(Kim and Gwak, 2006; Lee et al., 2011).

ol AoA APH AFEY FHo AL 234mmo| 2L
6~84Y Atolof| HA| 7HA=9] 984%7F AT o] F 94
e oh3dl 5eE7HA= Aol HA gAY 252 JfARte]
HHE AT 53], 10~292 17AA= AHHEHA] gdrt. o<}
S8 T2 AA BAF oA RuE AYEY &

E \_
& I AR THKim ef al., 2011). Lee et al. (2000b)2]
4% Ak o83 $41 5~10me] BT MY 2]



o
M

I

256 0|5&. 0|8

I

NI

ficl

Aol 2~38 AW AR 84.6%8 AAaACH, ol
A77k +99 ST FY Aol S 5~10molH Ao
2 ZAE 433 Hwang (2007) 109 AA HH=E A
9] 714%7} £83ct RI5FTh Atz (1973)2 S0}
77t 2disi oA gl 442 s a2 A
o] Salo] Fe ol HBTL Aol Yite) AL RO
o|FRThT MG, ol2} 2L AuE wiEo ol &
U5 Ale 4 05~1me] &2 ZudS JSFOo R o]f
Sitt7h 2o] WolR|= Al7|ol= Bt} 22 =49 Aud-E
ZFFE YRte 2 o] Fdts Aoz AZtHrt

Wz b o] A 11~19E B3% 9.0 (Kang ef dl.,
1996), o] Aol HHE WA S B A 48.7 mmO]
Rom, g 4gt7] o]F 3~49of| 277} 22 JjAE0]
ot PR AT Lee et al. (2000b)T} Kim and Gwak (2012)
o] Zu|dr Ao A= ot ALt AR A7 H=atx] 7}
3~6do] SA3FAT Hwang (2007)2 ¥|=2H2]7} 3~54Y
o+ A% °F 1200 mm2] Foj7t 2 SHITL HIsH e
U golel A9 ol¥ AT Aeh g2l Ao AUTA R

SJAO2 Ho} Mzt Ae] olF RakE folSo] 44
o] g AILS HFFOE ol§3tu Aol AL Hye

Ao AR o] &st= AR AZE
JEIHA 9 A7) 5~99 8 HIE QT (Lee and Han-
yu, 1984). o[ Ao A= 7Y 670A 2E & HA} F7kste
10€9]] 1687042 71 @ol AHE AT =3 114 2704
7t ARE = o 3l 697 A= S-SR Fdh Hdt A
& 17.3mmE 729 A7} frofoll &8¢t Hwang (2007)
oA ZEIZFHAE dF S, o/ A4 F2
AHE A7 15mm o5} JHAl= 257 A = e, 20~40
mm?| tha Z JfAE0] F2 HHEHT. TH & A=Y
oAl 4 5~10mE g AR 23 119 A= 74
e A7 EEEAL Foi7t dF TAETAL SHTH(Shi-
mizu et al.,2010). ZEZFH A= Ao ufef 4]0 &2 2zt
o)A e xR MAAE o] Fdte Aer FAHH
GATELS 19 2AA F 21370A A=A A
11.0~462mm¢l o] 2107447} 10~3Y0] 2334} &
28 AL o[ RAA o] 6°C2 7P WSt 140
= 3070AI7F AR E ] TR Ao WS 23 9L
© AR FEE FJAEE AA Fx2} A A=
11~2¢ 1.5m oJs} AoflA E7id5o] 77704 A=A,
I e A7)l sl 770AI7F @ Fch(Kim and Gwak,
2006). Arntz (1973)= s ol AAshs TEoidt of77t
Y5S fo ALE &2 XA HLS FAHLR o]FITL
BHaustg o, GATEL o2 FFS ettt B 5Y
FAETE AR AA M 2SS A T3 FF UG F
ol gt 1 2AMA ErfGSol HHHA &L (Ki

l..

ot

3

and Gwak, 2006; Lee et al., 2011; Kim et al., 2013), AA| HA}
ot 5 FsteoAE 37HAI 4aA T QR = ATk (Kim er
al.,2011; Kim and Gwak, 2012). o] Xt} Az o= 2]
2 AN EES o] &3l RANSE FFT i Aol A
T 1~490) AR YA 75%7F AFH o7 @5t A
< YJeRYch(Huh and Kwak, 1997).

Lee er al.(2000a)& S7NE59] AH=t7]7}F 6~7€o]aL, &+ A
2o EFete AR 45mmE Rkt A 44 5~10
m] FFut Fu AL (Huh and Kwak, 1997)°1 4= g4
YEo] A% Attt 53 A7 6ol AYH A<

HHEo] A4 7Hsgt 27191 45 mm o]4fo| 3o H, o] Fo=
20~30 mme] ZWFEe] EAsIATt o] AFAAE 6Ll
Aol 45 mme] AAZE AR E G 174A |t Y&
AWM E G7HE5ES 4 1~2m9] Hujdje] DAt
I 9 5~10mol A E ViR et AR o R v Adojgt
o] glgcty ¥ 15} c} (Shimizu ef al., 2010). BHLE2]
Ao w2 AR gzt Zajet o] g A)7], &8 A 1
I A4 Ao disiAe F7F A7t DaF Ao R Aztd
=

ol Atoll A AHE ugRQ H AAL 30.8 mmO| L,
1090] 5570412 71 B2 AA7E A=A, 7~108% &
3}t Kim et al. (2005)2 0] g x] A7) 8 6~892 B
e ol ATtolA 109 A 25 mm vlvk A7} ok
= AZ¥E AL AR o]F RatE A Ee] A=A of
¢ Ao 2 YZHETh Hwang (2007)2 5~69& A &8t 1]
X7t A% A5 1~29E FHH o2 22 Ao Y
A7 AP, o] & HE3] Bt AFo] FrFhL B
gtk o Y2 AEW A 44 2m n|ghe] mapehrS
4AE zARSE A} 8Y W QR 7F ot Ed AR e
Yt} (Hirai ef al., 2009). T3+ Shimizu ef al. (2010)2 L& A
EWale] 4] 5~10mollA] u]gA] Fojg AF HAT = 3l
i, 5~69S At fol= A8t glom 9~10¥=
At 7HdE Bl A] HAE ERld 4 qloka B asgiTt o]
oF 22 A= 7N WollA 2m w|RkE ZARRE o A
9} 5m o]AHS ZAFSE Hwang (2007)2] Z23}ke}t gApsttia &
+ ot ABH o R u|gA] Fole o] &2 Futg A
SO R o] g3t o] F JAsIHA Kt 72 4l Zujt
o2 o]Fdte AoRE AZHh 4 wEt YA REEo
UE BT Aoy SHF E2d AFS &, 77
gt ¢ £HY AT &R o] g3, Ao wf
gtA Bt 22 Al Zujihg AAXE o] gsle AR
Ayztect.

ol At FUT AN O R Fafet Zuliol A
| Adgaret v R k33 Zth(Table 2). % o
25% A= 7HF H2 F 5 BHoH, AR A9

P
T
oF
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do rlo o



3850 ol AyolA AFH 35FHT B2 529 o]Fo]
A= A 29 9 ofH A7t +FE BATo] HA
6°CZ th2 293} v wstgS of 7HY W e 7S5
om, i £L22 298°CE /M w2 g V1S AT AL
Aol st 1295 E 29 Afolo AYE ojF<] F$ o
A7t = PNl 124 2%, 149 2% 183 249 4% 2
2 7P AL 7 QA=A 33T B oE A dE
W2 Ae202 gl At AuirS d5Fo R Z2 0]F9
HaE ool Ao AZtHT

o Ao FUT RAMPHOR dajete] o2 F
ol A 4238 AL (Lee er al., 2000b, 2010, 2011; Kim and
Gwak, 2006, 2012; Hwang, 2007; Kim ez al., 2011, 2013)0]| 4
£ BuEX gord gujFo], £71u, x| 17] 1 3
AEE 401F0] A=At

g Foles f2vet Aot dall, 42, FFE=Met @
=38 59 HBYF AF Falo] & RolARH e XY
Hicho] ApUAR H to] Bxgtt ¥#A ok (Kim et al.,
2005). S-Evet, =, G2A ARG T8 oFoldout
Hog g A% A HAR A ATt G
olFof afFettt. 1yt duljFole] A, A%, £E ol o
3t ALY A HE7E wf- RS AAolt}. Sakai (2009)
UE 2AJHA QIZs| oA AP Frfsolol s 44
SEX 4 (GSDE} Ao gt 228 BAE Faf At
71 5~8Y, 4kt A7) 5~690la &
4= 2ol 24 patch FEj 2 AteHgtria B
9] ot @ WaollA 10€e] &gt guli5o] 04]01¢]
AL 6~12cmo|aL, Bk 1HOo]H 14~17 cm 2|31 44]0]9]
7%, 28~38 cmet i 3+ Th(Maekawa, 1961). o] @Lo] A
T 109 A 7.5cme] GuiFol7t AP = A= 5~690l
AREE WA 7E A el gt AYE AR 25
.

F7ns vt A g 2 SR old 29 ¢
oo B2 A7) b4 2AshE B 9 GSI 2
AHE Bl 6~89R ERIEI At A7) 7HolH o34t
gl o]F o2 A A Itk (Watanabe, 2006). o]H Lo
A &718]= 1089 A% 31 mm, 17AA7F S @8t -2y

2ok ofet dEAE 6em HTE RAIZE AR AHEIZE
oo A3, 79 9 9¥e] =4 0.6~10me] AHIA, = E 2
Zk vietol A 1~27RA17F AP = Aoks Eavb & #oltt
(Sudo and Kajihara, 2008). 9§73+ E3F #] 2 o] Ab A a} =)
2 o]FolA 9lo] £7]u] fof Ao Ager TS Z2Ea 9
on 6~79 At AATF AuEE JSFOR o] &5ttt
ANAE Aoz FEHrh 22 Manotto| & 9Yof 3~4
em®| &71u] FA|o)7F JHE AL o] oA A7 TER
Hugfo] o AFAIel FARE A Vel E3 &

ol

Mo e

WSt Tuwo| ofF XY 257

A A% 14cm S 3] 197§A|7F 8~10€0f| T o=
o] Zrmjtoll A A= o] Zuro] 7)) 2t W JEAFO
2 0|25 1 9SS ¥ 135+t (Sudo and Kajihara, 2008). 1
23 ManoRtoll Al A H 10cm v]gt 4£7]0] Zjoje] F$]&o]
17~29%% T2 G Rt wj$ 23 A5 0] 7] 90% o4
o] AYES H| RS FFolF FEHA=d Bt B
T AT AYECR HolWEQ YEAF/F THFER
oj¢} 72 Ho|ghF o] £7]u] oo A Ayt 45K FHS
AT Ao FEHch £7]0] Ao A AF 27]71 14
cmo] i 8ol R3laiA 1 A3t Al 10 cm, 24917} 15 cm7t
=g Y7ol A AZ¥E A7 3.1 cmolEE o]u] FAAE
9 AT & 5 ok ol Aol FUT AL =t
oz Jdafof Y3 £4 1.5m AFY g2 Fuhe =
Abgt At 4o] AA 50.3 mm, 71.8 mm, 64.7 mm 37147} )
F = %13 (unpublished data), 59 At 3 Al A =
A 2~5me] Zuat ot s FofA] 109l AA 17~20
cm 47|87k & A A= ch(Gwak et al., 2016). ©]<}
T ATE TIEY, G At Mgt £riuE T
Alole] 7B, 4lo] i Yol Eo| FHE Hots A&
o g o] gstar el whet Z2 FAYE o] F3dto] oA
A7)0 et A4 A7 2 AL AT 4= Yt

ot Aol 2| a7|7} 8Ll 27A|, FHALTEL 44
7F QYL AL 37.1~67.0 mm, 31.8~37.2 mmo]| g},
B2 SEuet At Y JE A 5T 5ol
2313 4] 20~60 m Aol A2AsHH AYA A L= R}
ol tigt 2ASHA AxAI AR = 6~8Y, A 7=
792 &2l E QT (Maruyama et al., 2002). £ A7 25 cmE
Agste] Ao Agtetal FRA ¢ gon 1399 25em,
2300 30 cm7HA] ZABIERE Tk 147 A5dFoR A
Qlth. 2831 Maruyama (2002)= HX|317] o] EAS S35
F3t & 27l A 20 cm7HA] WEA sk g B
aFqih o9t 72 AYATeo LABH BTl A AHY¥H
TR 17)9] L A7 7ol AREHYE Ao 2=
Hot gt AFAEELS AFE, g¥Y 2, 29909, A=
F Eo] Atsz ol IR HoA AAET FolE g FA
312 ok gEo 2 AFty 7oA FHAY FRo
290] dQtoA EF3l= A= Qth(Kim et al., 2005; Kanou
and Yokoo, 2011). -2t A= AFE AFEA A AP
A% 257 cm BFALEC] n7|EFCR A HIEHUL
(Lee, 1993), Han (2007)2 A= 154 AZFEEo| 9
3 A 6.3~7.1cm, 370A7F AR RS Bt ofd
Ao A 32~3.7cme 22 AAEC] AYEAUL AHA
TEo AHE 937 Hal A& AP dadt Aoz
e
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ZAd gl g7 Zajo A 201349 10€ 5 E 20149 9%
A 2 XA o] g3t 9d ojfe B4 € FTx
AL ZARBFALE 24 717 B¢ & 6% 223} 35% 3,174704,
3,137 go] AP +HF2 *‘UPEOWOD% o2 o
Ty, AEAHA, GANEE
ZAet Zukg o] 83k oFEL A7IE Yt SE5HA
on, APE HRERY oF= 277t F w°1°ﬂt} *HE
o] £ FFE 1T o fol=
o g o] gstal el wet Bt 712 49 Auroz
AMX]E 0156}% &42& *3;‘%@
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