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Ecological Characteristics and Proximate Composition of Muraenesox
cinereus off the Southern Coast of Korea
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We investigated the ecological characteristics and proximate composition of Muraenesox cinereus off the southern
coast of Korea. Anal length distribution, sex ratio, condition factor of M. cinereus individuals caught by costal com-
plex (longline) fisheries were investigated from June to October 2018. The mean anal length was 23.5 cm, which was
less than L_, indicating that the individuals were mostly immature. Sex ratio is 9:1, we captured 382 females and
29 males, which produced a significantly different ratio (P<0.05). Condition factor remained constant over the study
period. The proximate composition of M. cinereus individuals was analyzed from July to October 2018. No signifi-
cant differences in moisture, crude lipid, crude protein, and ash content were observed between individuals caught
in summer and those caught in fall.
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AN B2 2010; Okazaki et al., 2014) S-of] 2slf 534 %| At = AYE]
&L= A 4] AE(Cha et al., 2012; Koh et al., 2018), 44 (An
N7yl (Muraenesox cinereus)= %701 E(Order Anguilli- etal., 2012), A4%(Kim et al., 1998) 50] 9oL}, =2 T2t

formes) 74701 2H(Family Muraenesocidae)ol] £3h= o152 ol A A ddoll ofsh o2l d FE-g AMESH7] wiell Eel
2, A& SHold, Jol, s5=el, e s s ol EEs) ARt Aol o] el A H vl FEsie. A o A 4

o, B 215 v = HEl o] A A RHeH(Kim et al., 2005; Ya- R 24 E Aol Bt AEo] 3 ATHKim et
mada et al., 2007). $-&]u2} A7 o] o] Ze 1970-80 T 7t al., 2001; Ahn and Shin 2002; Mok et al., 2007; Kwon, 2011).
2] Bt 6,000 0] 21}, 1990 T 2,257, 2000 )] 1,090 Aol ol 5ol AAZ deA AANE BSl= Al7]eF A

E,20109 ] 1,239E.0 2 7h4 240|tHKOSIS, 2018).2000 o] Ax|8}7] ¢krhi H117} It (Mok et al.,, 2007). o] 2]t
W ol Aol 2 Halchol A ofSlEln], ARolQlo) of  sulabe] Ao it Q143 R SAHE 209 712 W
70%7} 1ok 30120l 4 O} EE| T ITHNIFS, 2017). o FFe & ACR ofabEi} olo} BelE QAL vl$ HET

9] Q14 44 Ael(Kobayashi et al, 2015), 4%(Watari  A1goch. ufebd] ¥ i3t o) Aok Agole] Aeetal 5
etal, 2013), £2 W 54(Okazaki et al,, 2012), A4 o} A mhesar AE AubgEe] ol8Ix] 7] Zfol2 = 4
A 24 H3K(Chen et al., 2017), B} G %F AH(Zhao et al., 2 220 7 sir)
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2 QI ol kIOl 1oA] ol 21l Zgoio] Alefstd
S, A% i 9 ol g8AREAl Foll tish 2AFsEI
A shA B2 Al A4 (relative growth), -7 2/ (anal
length distribution), AJH](sex ratio), H]¥I=(condition factor)
£ FISITh Al YRS i (moisture), 2 A (crude
protein), ZA%(crude lipid) “L2] 31 3|8 (ash)2 HA415}3c).
oAYJAEA = H7HEAEE QLS AR RS 0]8-5t]
2008 5E] 2017W7HA] A AFF(poduction)t} A8 AF7HA (price
of production)®] ¥ 5 E435} ).
MEfet™ E4 Data

RO 20189 625 E 109704 W WeRKel 59)
ol dlegolRlo® ojzjEl Mgoi(atol) MIAAS AHE
SFITHFig. 1). 22 3% (anal length, AL)¥} Z1%(total
length, TL)2 0.1 cm7}#], A5(total weight, TW)2 0.1 g7}k
A Zgegon, Jue 4k o5 Tk Table
1). HEHAL) 242 Ll SFRIE R 1513l o n, AJ<a o]
A4:9] vlg2 JEA 25 em (AS5AA 24.9 em; Koh et al.,
2018y 7|08 WS ohqlet. A AdgAlS e
(ALYl tgt AAHTL)2} gl thet Aa(TW)e hate]l
o18:317] 91 Fo1%on, oh 7k Aol FHAHLA(AN-
COVA) 2.2 AR5 THZar, 1984; P<0.05). A1) (sex ratio)=
HA(F) E= M) Aol it Al =219 2| 7)A|
el 2 A 0.0, 94 Al Aol y-test AE AT,

127° 129°E

Fig. 1. Sampling area of Muraenesox cinereus off the southern
coast of Korea. Dotted line circle indicates sampling area of eco-
logical characteristics data. Green area indicate sampling area of
fisheries production statistics data.

Sex ratio=F/(F+M):M/(F+M)

BT Z|4=(condition factor, CF)&= &+AH(AL)o] Tt A%
(TW)9] vl = et on, £ S /Al B0 2 o7l vk
]85}tk H|THE = Fulton's condition factor (Zhang, 1991)
412 A1g3}o] ofelel o] Ffelct,

CF=TW x 10°/ AL?

Table 1. Sampling data for analyzing ecological characteristics of Muraenesox cinereus off the southern coast of Korea from June to October

2018
Number of individuals )
Year Month Anal length (cm) Total weight (g)
Female Male
Jun. 77 4 15.0-24.3 76.7-340.3
Jul. 122 4 14.8-38.0 99.8-1,313.6
2018 Aug. 85 0 17.4-33.2 94.5-906.5
Sep. 63 14 17.5-36.5 134.5-1,355.1
Oct. 35 7 18.0-35.8 129.6-1,270.9
Total 382 29 14.8-38.0 76.7-1,355.1

Table 2. Sampling data for analyzing proximate composition by season of Muranesox cinereus off the southern coast of Korea from July to

October 2018

Year Season Number of individuals Anal length (cm) Total weight (g)
Summer 5 24.7-27.0 330.7-460.4

2018 Autumn 8 25.2-28.8 365.5-553.9

Total 13 24.7-28.8 330.7-553.9
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F-2 20189 o] FHE|(7-8Y) 7HE7HA1(9-109) 82K

T, D)ol AtEdtold o= of S ko] 1370419 25
REHS ALg3} A rH Table 2)
b el 2412 AOAC (2005)9] o] ufe} 24|59,
SE(moisture)> 105 T oA A7Ha Az, 2k (crude
lipid)}2 auto Kjeldahl AAA 7, 229 (crude protein)<
ethyl etherE ©|-83t Soxhlet &, 3]+ (ash)- 600C of| A]
AASBHOR WE 4Re 38 o)y vk 24 T WRLE
o] g-5llrt. A U & v EAHEA(ANOVA)S ©]
B30l 1914 1L AL OB(P<0.05), BE SAT I
MS office excel 2016 (Microsoft, Redmond, WA, USA) ==
IS o] 85k

PGS Data

YA Al AR =7 A o] PYAEAFEAIAE(KO-
SIS, 2018)Z o]-&3to] 2 10:7H2008-20171) daff At
BE(kIFIO 0] A o ola 9 Aol Thofey
2(AE, BlAE) FEste] A8 Hell o A Al=
HePdE, AR, B, AIFE ARE At
AES e Sl 938 dAE AA Fslkek Ao, H]
A& THE FOHA YL - HpRAL o7 tAF =2 Y
Qlo] |ufet A o=, Alg Z38lek oS A efRt s AYARF A
Abol-S- Tttt AJAR7FA (price of production, PP)-2 $] o] A]
-3+ AAF A (value of production, VP)E A A (production,
P)OR e 9 Bagto.2 AR ETH Akl &8 Eake A
olct.

=

I
HI

o

PP=VP/P (unit: won/ kg)

Zn Y o

Metsts £

S ME(Relative growth)

FALY AHTL)] A dgale a3t 79
Sk Zpo|7k Yehrd] ekotthP>0.05). wEbA o425 Fat
o] 5 ARl TL=2.278 AL+6.5397 (R*=0.96)2.2

e Ak FERADI AS(TW)RE Aeidga> o
Z1 TW=0.0173AL*'® (R>=0.94), =51 TW=0.0765AL**%
R=081)= FHEA 2, -7k ol 2folE HAKP
<0.05). -7t A7) A Aole W2 Ala
oAl A A gFkot, 2 AlFell A= dplo] = Alof wisl 453
A= A2 YRt ol2fRt @42 o] dFlo] =l
o Aol thet Al ol Am, Aol Eobda= d7lo] A
off Bl 5243 # A= 232 o4 " rh(Ueta, 2008; Watari et

A
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Fig. 2. Monthly anal length composition of Muraenesox cinereus
off the southern coast of Korea from June to October 2018. White
box and gray bow indicate immature and mature, respectively.
Dotted line indicates anal length at sexual maturity, L. (Koh et
al., 2018).
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Fig. 3. Monthly changes in sex ratio of Muraenesox cinereus off

the southern coast of Korea from June to October 2018 (y-test,
P<0.05).
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Fig. 4. Monthly changes in mean value (®) of condition factor (CF)
of Muraenesox cinereus off the southern coast of Korea from June
to October 2018. Vertical bars indicate minimum and maximum
value.
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al.,, 2013). W7o}k Anguillidae) ©1572] 7-5-, ¥7lo] $H =
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11 2t Andrew and Donald, 2005).

SI2& ZM(Anal length distribution)

AAo] o] BHEAHAL)S X4 14.8 cm, || 38.0 cm, B4 23.5
m= LFERGTH(Table 1, Fig. 2). 541732 25.0 cm ALS 7]
TO® 519 0m(L, 24.9 cm AL, Koh et al., 2018), 4] 1]/
of Hl&2 70%= =7 el th(Fig. 2). o2t @42 A3
S A 740 em TL)o| <A1 (2 A9 AL-TL 4t
A o' gt 63.5em TL)RE o 2HA] A= o] glo] w4 o]
Ape] Wi ol AaAdo] n|Eshy| fj o2 AyztEct o
n]Ado] B]&-L2 64 100%, 7Y 62%, 8% 68%, 94 56%, 10¥
57%%, ol AgtollA= 5ol & n]/idolE ojgstaL o]
Jo] o]gugo] Eojuh= A0 R ) Wl g
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Fig. 5. Proximate composition of Muraenesox cinereus (g/100 g) in the summer (n=5) and autumn (n=8) 2018 off the southern coast of
Korea (ANOVA, P<0.05). Dotted line indicates mean value. Vertical bars indicate minimum and maximum value.
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Fig. 6. Average monthly variation of production and price of production by type of sale of Muraenesox cinereus off the southern coast of
Korea from 2008 to 2017. Box and circle show the mean production (ton) and price of production (won/kg), respectively. Dotted line indi-
cates mean value of production (ton) in the busy season (May-Oct.) and low season (Nov.-Apr.).

S AL HoA Blal o] 7l R olEs

e} upebA ofefet Al Al Afol= 4718 22 palol 2
7] Wit o 2 Azt

AH|(Sex ratio)

AHlE 5 41AA) 5 4 382704, 2 297041 & tiAke =
TROH, 912 bt frofet Apo]S K9l ow(P<0.05),
o[22 ¢ Il 12k ulaste] eFzlef wp- 2-9-2l= A
© = e th(Fig. 3). € o ARl= 6-897HA] 7lel =
Azt o, ol 29 Hlge] SISk SEal 2AF
ol A= A7) ol 2219 Blgo] zobA|H(Otaki, 1964), &
2 EFAFE O] 24 30-70 mofl A AR 42719] Hlo] &
A, 4 60-120 mojl A= Tl eFzlo] wthal Kalshelnt
(Ueta, 2008). wHeta] 200} Agu] o] Atol= kb 7] <f 407
Ao wheh ek 25 Felehy] o 2, Kot
et RIS ERIBE] flliAle chafel Al7]ek A AR A
7t A7t 2ad Ao gebdr.,

H|2t=(Condition factor, CF)

AA HITEA|4=0] W G2 6€ol 22.002 7P il
1040 24.52 713 =01 7-99Y 0] 24.3-24.4F AA3}A LEL
WTHFig. 4). R o] 79] o U A] F2] e & REdshe A
FEA|, AEHSLE stolsh=t] o] &5 Ho|o] Frel g4
Ao what HatshA Eokal g A ¢IthKing, 2007). Ueta
(2008)0f| TH=H, Y2 EFAuFE A A = A s AR ol sE sk
4M| Aol 7 =2 of Bl Ew, e 7L 9o A & 54 8] 5
7R A2 AR S A5 Qg o] el e A o' A5}
ek etk 2 A0 Ao = 70%7F rl Aol 2 A HE R,
H|RHE O] AHILE A AITA of w2 wsk= kel o= GlSl)
o

ARFo] o] YA E SHekC Fig, 59} Zth, 425 3hek2 70.58-
74.09 g/100 gH{=, A5 Ht 73.34 ¢/100 g, 7F& Bt
73.02 g/100 g= UFEFGITE Tl gk 17.92-20.02 /100
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FS:IL

gl o=, o= Wit 18.74 /100 g, 7F B4t 18.97 g/100 g=
Urebde), 229 FHke 3.75-7.76 ¢/100 gl Q)& o8 Bt
6.04 g/100 g, 7} B4t 6.17 /100 g& Lepge}. 35 ghake
0.79-1.65 g/100 g2, o5 Bt 1.29 ¢/100 g, 7H& Ht
1.36 /100 g2 UERE O n, AN E W5 A -7 G-2fgh Zpo]
£ o]z 9FFthP >0.05).

ZA7Fo| o] Yub g TRk 7129] ALt AR UEE S
U, A5 e ofA] 271 B AR A7)0l whet 2ol &
EFHTH Ahn and Shin, 2002; Kwon, 2011). QHH2] 0 & o]7.9]
T2 o 2] 4] gk AE-0] Zu|(flavor)et B GO m(Surh
et al,, 2009), Akt A A& slefo] &0 A]7|of gro] & Zl o
2 d2A Urh(Jeong et al., 1999). ¢-2 2ol A o= o
SOl AEE delA Lo, Mok etal. (2007)0] w2 7i74o]
O A FFS oA g E T 7R Aol il uskgich E
3+ Ahn and Shin (2002)¢] w2 AAo] o] A9 d=F2 119
of 7P a1 5o 7P o m 79l = S A = ' B alst
ek & At Ao A 7ol of A gheke A5 3 7R A
o] Holx| ¢ro} 7]E 0] At Ak} thE A Ul on, o]
oA 27| (A 2] A AFel) 2 Afo| & ThetETh Lot FE A o R
A7) gho] lthar de 7l A7) of A% ko] &4 ‘*EP Z
T LA YebetTh eyt o] 7o A SRS AlE
g{] XAE_ ,L]-Ol-tﬂ 2= ol [¢) 14. D]-Uh,]- 7}2] 13\}_% 11‘:_]—3}
A7kol o] Bkt

|

0.2 A7) ofgich. uhebA

- |

_'O_L
{m

_aLr
M N
S

HSES Es] it sty] el Al oA 2710 whE A
R 2 FAAEAHA 2 =8 ofn|ieihof Tt 7 } bl
7t Ee3 A0 wotE)
G lAS A

A A AFH(production, P)S 5YHE F7lste] 79 713+
10 3

= s, 5109 71A] Ak A 2] 99%E AFA|s)
A th(Fig. 6A). Al%E-(cooperative, Coop.) AAIFL A A AJAE
22| 34%, H]A|%E-(non-cooperative, Non-Coop.) AJAHFS A
A 8] 66%E A5k, ikl o HMshe Aol Ejet HA ¢l
of frARet a2 B th(Fig. 6B,C).

AA| AAZFA (price of production, PP)S o8] Al4=7]2} H]
5712 5-1093} 11492 8610 vl malict. B AL
A2 5.1099] 12,0009/kg, 11-420] 9,800 ke 2 ]3] A2
710 327 peptont, vl iy ofgao] o 84 ol o]
3] 74519 THFig. 6A). A1 AAZFA L 5-1099] 13, 0009—4/
kg, 11490} T 10,0009kgO 2 AH WA AT} v]2a
&= BrhFig. 6B). BAES BA7HAE 5-104e] 11,000
A/kg, 11-490] 8,700/kg O 2, A% AYA7}A Bt A Vet
Jek(Fig. 60).

QINFA © 2 2 40| AARA] 7] o] Sfzeatel, A ATt} Al
Aol ujel 7hzjo] BefAlc), B8 A A" Aoz el of
TSR, 39, 7H e Wso] A% sids 7Tk &

CH7IE - AY

o)

|- 454

#] QJth(Han and Park, 2018). A3 ol= &2 =55 EH 271
TN AALEA| G, o Fo] A2 A A QLo Fago] w2 Al
7l % =2 BATEAS AT 2eu ALY S 72 o]
AlAFE= 995 E G435 dastqlet. olgt @42 1A =
W Ael] e oz SEEglon, 815 $4S ]
Fo g pelo] T Stofl 7H4 o] F=d A& " AL
2 TeEic, 22 22 Agolo] ylgo) tobA 4-Eeol
Aaxslarl 9l o H2(KTSPL, 2018), TA) APg - SHA] o= 714

WS 2910 FebEth, e TR ofF ol At
2| stebe AAolo] i Q14jo] o] F AEO R FPgEo] 9]
W20 2 e Aol o 5A U] H5L 913 B
O el gLOL}, Al F:2) 7F2 el gho] ol ick 5}
of Alof, A9} 2-& 71 A o0 HEEI Wi,
el E oL A} AE o] ubw) v wl chel A 1) 2)u) Sheke.

o5 7heoll 3R 2kl & HEHA] 3gkTt. RhH, A 4

B2 7HA 2 915 2 et glo] A B R, ol2iet b4
Hae ZUHO I pofjRpof| Al o] o ARt A AFRfe} Axm|A}E]
u3)E ZelobA Et. wheka] Ago] 2kl o] el o8 ¢
OHH% A dAreE 2B AR 71 s AL fiske] A
A e =AM ARl Higt SHrE ARV 2 Sl
= e

Al AL

B SYaTlahel 4RI AII(R2019029)9)
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