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Reproductive Ecology of the Cardinalfish Apogon lineatus (Perciformes: Apogonidae) in the Coastal Waters of Gori,
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ABSTRACT

The reproductive ecology of the cardinalfish Apogon lineatus was examined using 4,300

specimens collected monthly from January to December 2006 in the coastal waters of Gori, Korea.
Specimens ranged in standard length (SL) from 2.1 to 8.6 cm. They were distributed more in surface
areas during summer and autumn and more on bottom areas during spring and winter. The gonadoso-
matic index (GSI) of females was highest in September and decreased until December, with the spawn-
ing season lasting from August to October. The monthly ratio of female to male did not significantly
differ (x2-test, p>0.05). The size of 50% maturity was estimated at 5.43 cm SL and all females more
than 7.0 cm SL were sexually mature. A. lineatus is a multiple spawner, spawning on more than one
occasion in a single spawning season. The maximum egg diameter was 0.65 mm. Fecundity (F)
ranged from 8,555 to 20,084 eggs, with a mean of 15,038 eggs. The relationship between fecundity
and standard length was estimated as F=334,851 SL'-%7¢ (R?=0.53). The relationship between fecun-
dity and body weight (BW) was estimated as F=7,167.6 Ln (BW)—2,198.1 (R2=0.33).
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1999, 2000). H2 7 F8 ol FTA QTN DEA}
2B Aze] 22 AN A9 Q79 e} no)
F A7 o7 Al SHME AHAT B9 ofF
o} 7hgel Aao] WATHE 2k 2002). o] A7) 9F
AREe] ARz Gl o3 (FRALTEY, 2004), o)
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R ANl H ATE AUz Ul Fo

& A2 AFY uls A DTN Q3ielEe
AR B4 2T, 32 AR FuE 5O
AL B NG A8 AFo] REc). gy

2 97 33 39 28 250 Aelnka) Abzbae)
A AR deTlElEY A Y AR YA sz

A|4=(GSD W3}, ], FA%E, 34, LR4F 2819tk

T ATl A" dElRE AR 20069 193E 12
47H] Eo F R szal ol A] 4871 Qlut} A}
gzl (Fig. 1). o189 A2+ ice box
o B#dle] FA APA=2 7 H 4 AAY A1
cm)F AF (0019 ST B A7 d57lels
< 430070471 A=), Al zALE $gte) U
Hd 10074412 Aag Pafe FEsld YAag 24}
skt
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& YA 4L 22N PoE FEshach 4
2] 252 A] 4= (gonadosomatic index, GSI), 7+ =] 4= (hepa-

tosomatic index, HSI), H]9F=2]4>(condition factor, ChH&

o) A o g3ted Fahsiet(King, 2007).

GSI(%)=GW (g)/BW (g) x 10?
HSI(%)=LW (g)/BW (g) x 10°
CF=BW (g)/SL (cm)’ x 10°

o171} GW (gonad weight)= AJAA9) 2 LW (liver wei-
ghye 7te) ek BW(body weight)= A2, SL (standard
length)¥= #|7}o]t}.

et e 9 - 47 Au) ol chi-square test
€ 3t FlAE Ak (test). Abeby] Bk 4
200um oo} g e PHE e Az dds)
R (Kume et al., 2000), 4% = (group maturity)= Ak}
A7l E]E AAE ASiA9) BlEE logistic regression?]
uh o g FAs1¢l o} (King, 2007).
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Fig. 1. Location of the sampling area of Apongon lineatus in the coas-
tal waters off Gori, Korea, from January to December, 2006 ( @ ; small
otter trawl, B ; three side fyke net).
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Fig. 2. Monthly size distribution of Apogon lineatus collected month-
ly in the coastal waters of Gori in 2006 ( m : small otter trawl, O : three-
side fyke net).
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Fig. 3. Monthly change in gonadosomatic index (GSI) for female and
male Apogon lineatus (vertical bar are from minimum to maximum
value).
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Fig. 4. Monthly change in mean value of hephatosomatic index (HSI)
and condition factor (CF) for female Apogon lineatus (vertical var are
standard error).
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Table 1. Monthly variation in sex ratio of Apogon lineatus collected
monthly in 2006

Month Total Male Female Sex ratio
(2006) (ind.)* (ind.) (ind.) (M/F)
Jan. 100 43 57 0.75
Feb. 100 42 58 0.72
Mar. 37 16 21 0.76
Apr. 100 41 59 0.69
May 100 48 52 0.92
Jun. 58 26 32 0.81
Jul. 100 52 48 1.08
Aug. 100 51 49 1.04
Sep. 84 44 40 1.10
Oct. 40 19 21 0.90
Nov. 100 58 42 1.38
Dec. 100 54 46 1.17
Total 1019 494 525 0.94

*monthly maximom 100 individuals analysed
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Fig. 5. A logistic relationship between standard length and maturation
rate for female Apogon lineatus during spawning period.
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Fig. 6. Size frequency distribution of egg diameter with the progres-
sion in GSI of Apogon lineatus during spawning period (SL: standard
length, GSI: gonadosomatic index).
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Fig. 7. Relationship between fecundity and standard length (A), body
weight (B) of Apogon lineatus.
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A7) Bk dEUHEIEY AT =84 8,555~
20,084702) WelE nylow, WP ek 1503870
A7E 2@84E AFRY, A7 6om v HF
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cm F7)F A= 17,1907], A A 8cm o] Aol A= 19,6217
o] g 2l AR o] FIRlel wel xS} Fo)s
T AYE Bk AR B¢ 43UEEY AASL)
Iz (F)e] TA AL F=334.851SL¥(R?>=0.53)0 2
el (Fig. 7A). A58 =38 Asidg A3 10.0g
o)slell M= g 12,7427, 10.0~12.0gol = 15,9517,
12.0~16.0 gl A& 16,73471, 16.0 g o] Akl M= 17,5507) 2]
g 2 Aol S5 wet it =3 ks
A% RdY AR B¢ 95715 AEBW)H
ZE5REF)Y BA AL F=7,167.61nBW—2,198.1 (R?=0.33)
© 2 e} (Fig. 7B).

Table 2. Proportion of mature female Apogon lineatus collected by
two fishing gear, small otter trawl and three side fyke net, during
spawning period

Proportion of mature female

Month N,
Small otter trawl Three-side fyke net
Ang. 60 235 85.7
Sep. 40 31.6 78.5
Oct. 21 14.3 76.9

N;: total number of individuals of female Apogon lineatus

n  #

437 11~547X% vlad =2 QA7 AS
o ExspaA Adgd] o8 AAHLALH, 6~10¥)=
|24 & AAlEe] A=t Azl oJsi A=A
AR Fe(8~109) Aol Al M A= gk
7 AE7lEl g Aso0A ul&g Aol R (Table 2), 42
oA AR MAE 76.9~85.7%] L AEEE HY
o, AdweME 143~31.6%8) ¥& A45EE Vel
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g 2 A A7 23 TA ol AAsHA Atz
ol AAEHT, AFAe et &2 2 ANA} gl
A% Az G538 2 4 9ok 283 vjARb |
B2 AAE Aol AR, 119 o] F ¥3} F
713E AR 7L ZA Gell 288t A 2ol MAISHEA A
A= A& & $ 3k

o] F9] AAAZFASL(GSDE A A2 F74E
Jelle AARZ 5835 AR-=SH(Wilk ez al., 1990).
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2 2431} (Cushing, 1975). B2 52 EF JFEZ 2l
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1983a, b; Okuda, 1997; Klein, 2007), o] 5-2 4-&o] P& A
A wlste] YA o] vlmA & A7l AKE7IE 7H
A AFe I8 Aoz Amdek

B 2oa g FEAA AWY JuiA HA-L o)
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HAtel gAlgg, Holr} BESE Al7]e) ARg-Eloh(Gorbach,
1971; Dawson and Grimm, 1980). o] oAl I3}p<hullz]-2
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estrogenel] 2j3 ZhellM FAI= o] AL Bl Yz &
oi7F A=} A EFol ol 4Pt T U2A 9)ord (Aida
et al., 1973; Wallace and Selman, 1990), o= A2 Axg
ekl elfie] BEgAssl ugeAse) A1 W5
AHE olfe] AAF7el B3 9ol (Encina and Granado-
Lorencio, 1997). & delA dgrte]gel zt3axpgl
HIRFEA] e A7) Aol B2 7he vehiiglen, ARz
B I Fhol Ahadhe AR vehligde) o] AR A
o FEe AT HAEEE st F A4 2 Fe
eI AT, ARl Sk Al 29 AlAl ekl uls)
AN Lo Ah o B ARl e e
Jebd Aoz 3 -‘4‘:} o2 g AAEF} FHE oA
ol 82 Cololabis saria®t AE-(Psenopsis anomala)ZF 7+-2-
o} Foll A = U7 =) g v} (Hara, 1986, Wang and Chen, 1995).

A Bt 29 ABUREY - 49 AEle A
HE A7 oF - 9 AQulolA Fojg zfo]3 HolA] gk
o (x-test, p>0.05). A=Y Ao} Fxol] M5l 2T
o} 572l Pterapogon kauderni =8} S} - 4= AJnjol|A] §-o
z}o]Z Ho]x] ¢kkr}(Vagelli and Volpedo, 2004). £+
ol FHE ZFT HRE AFEAM - ’\-"4 vl

ol Aol Helx] goleh et R o RBelA S

&
=
i=]
(<]
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= Aniel 1 Fog Aele BYEd, o) ogoﬂ/q B3)at
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o] 523} o]-f-=2 A A=} (Wenner, 1972; Sturm and Sal-
ter, 1989).

2 A7elM ds7iElEe FH2ASARL 5.10cm, 50%
AEAALE 543emz Vel ojdf 957185 o
149 2 (Kume et al., 1998), oty dEIEEE ns)
1d mbel) A&dl= Aoz §33 B 4 siok 457t
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Ae] pre 159, B 1Y, 5l Ee den °—}e4
# 9lr}(Kosaka, 1971; Kume ef al., 1998; 8] 4=ala}a}gl,
2004). 231 F 2 o] Aedls 22 A7) o] (Trachurus
Japonicus)7} QR 3, £ oF 6499} (Hotta and Naka-
shima, 1971; Nishida and Hasegawa, 1994). 23} & 33 9}
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