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Annual reproductive cycle of the file fish, Stephanolepis cirrhifer (Temminck et Schlegel),
was histologically investigated. Samples were collected monthly in the coastal waters of
Chungmun, south of Cheju Island, Korea from July 1997 to June 1999. In males and females of
S. cirrhifer, the values of GSI (gonadosomatic index) were similar to the changes of water
temperature and day length. GSI values in males and females were reached the maximum in
June. Reproductive cycle could be divided into the following successive stages: in females,
growing stage (February to May), mature stage (May to June), spawning stage (June to
August), degenerative and resting stage (September to December), and in males, growing stage
(February to April), mature stage (May to June), spent stage (June to August), degenerative
and resting stage (September to January), respectively.

Throughout histological observation of the ovary in the spawning period, the species belong
to an asynchronous and multiple spawner.
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F %) 3} (Family Monacanthidae) ] %2 -0} & (Order
Tetraodontiformes)el] &&lm $-ejviete] % . A . ),
YE FH AL, 5T 5 PHAA Rxde oF
o3 eiA IS8, 1977, BAAA Zohels A3
ol &3 Fo] o 9FFI} AMAlsm T B3| AF=E
FH 3 Hell = A2 (Aluterus monocerus), LE 33

(Rudarius ercodes), %] (Stephanolepis cirrhifer), T3
2] (Thamnaconus modestus), ¥ X (Thamnaconus
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FAA BAME PRI Re] A7|DA] (Kitajima et
al., 1964), AF%t3} A7} (Ikehara, 1976)0] #3t AF 5
o) Z3jolM o RelA ok AT FelNE 1€
Z X, Rudarius ercodes®] A237) (ZS} 773, 1984)o o)
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Fig. 1. Map of sampling area in the southern coast of
Cheju Island, Korea.
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Fig. 2. External morphology and gonadal shape of S.
cirrhifer.
A, female (168 mm in SL); B, male (176 mm in SL).
C, ovary in May; D, testis in May.



64 o|s& - I#E - O|FE

19979 746 27.1°C2 71 ¥4 el on 19984
2494l 14.5°C= 714 2giet 2447 929 i A
< A9 vt $4A 1~-394 I F HA4S
(145~16.1°C)& Reolrjr} 492 FHolEHA A43l7]
Algtete 7~997HA d F ¥ £2(24.0~27.1°0)%
FA S 1049 7E] $Lo] W7}r]) A)ztete] 124
742 A wtelzltt

Fa71e] YstE Aseg g0 Wwsiel Ao
H|58 ofAE Bed 298F 33771 PejAwA
69l 14.3L=2 J5717}F 7H4 Aglon] THRE MAM3F
FobA 7] Alzbele 1296 99L2 W F M B 3
718 Bgo-

3. AN &=FFA 4 (GSDY €43}

Fz AT 719 GSI 4H3)= Fig. 3B} 2o} o
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Fig. 3. Monthly changes in water temperature and day length (A), gonadosomatic index (GSI, B) in female and male file

fish, S. cirrhifer.
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Table 1. Monthly changes in number and percentage of cocytes with the developmental stage of the ovary in
Stephanolepis cirrhifer

Developmental stage of the ovary

Month No.of Peri-nucleolus Oil droplet Yolk granule Mature Atretic Empty
oocytes stage stage stage stage stage follicle
No. % No. % No. % No. % No. %
Jan. 2460 2106 85.6 354 14.4 '
2682 2211 82.4 471 17.6
2412 2412 100
7554 6729 89.1 825 10.9
Feb. 2840 2080 73.2 760 26.8
2564 2564 100
2755 2340 849 415 151
8159 6984 85.6 1175 144
Mar. 4818 3322 68.9 1496 31.1
2050 1875 91.4 175 8.6
3225 2457 76.2 768 23.8
10,093 7654 75.8 1439 24.2
Apr. 3058 2684 87.7 374 12.3
2496 1746 69.9 750 30.1
2619 1818 69.4 801 30.6
8173 6248 76.4 1925 25.6
May 2470 1515 61.3 670 27.1 285 11.6
2567 1856 72.3 711 27.7
2332 802 34.3 844 379 637 27.4 9 0.4 +
7369 4173 56.7 2225 30.7 922 12.56 9 0.1
June 2374 816 344 784 33 657 27.7 117 4.9 +
2637 924 36.4 1204 475 336 13.2 73 2.9 ++
2464 918 37.2 987 40 413 16.7 146 6.1 ++
7375 2658 36 2975 40.3 1406 19.1 336 4.6
July 1540 704 45.7 448 29.1 224 14.5 164 10.7 +++
1480 828 55.9 392 26.5 252 17 8 0.6 +
1324 685 51.7 392 29.6 153 11.5 15 1.3 79 5.9 +
4344 2217 51 1232 28.3 629 14.5 187 4.3 79 1.9
Aug. 1233 427 34.6 492 39.9 253 20.5 61 .5 +
1022 509 49.8 261 25.5 121 11.8 8 0.8 123 12.1
959 437 45.6 202 21 130 13.6 4 04 186 19.4
3214 1373 42.7 955 29.7 504 15.6 73 2.3 309 9.7
Sep. 1799 1799 100
2017 1643 81.5 374 18.5
1821 1821 100
5637 5263 93.4 374 6.6
Oct. 2134 2134 100
2578 2578 100
2451 2451 100
7163 7163 100
Nov. 2011 2011 100
1993 1993 100
2117 2117 100
6121 6121 100
Dec. 2236 2236 100
1534 1534 100
2023 2023 100
5793 5793 100

* Relative amount of the empty follicle is indicated by marks, + to +++
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Fig. 4. Developmental stages of the ovary in S. cirrhifer.
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A: early growing stage (Feb.), B: late growing stage (May), C: mature stage (June), D: spawning stage (June), E:
degenerative stage (Aug.), F: resting stage (Sep.). Ao, atretic oocyte; Ef, empty follicle; Mo, mature oocyte; N,
nucleus; Nu, nucleolus; Od, oil droplet; Pn, peri-nucleolus oocyte; Yg, yolk granule oocyte. Scale bars = 100 um.
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Fig. 5. Developmerital stages of the testis in S. cirrhifer.

A: structure of a testis ( X 20), B: proliferation stage (Feb., x500), C: growing stage (April, x 200), D: mature stage
(May, x200), E: spent stage (June, x200), F: degenerative stage (Oct., x 200). G, gonad; Ge, germinal epithelia;
Sc, spermatocyte; Sg, spermatogonia; St, spermatid; Sz, spermatozoa; Vd, vas deferens.
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Fig. 6. Monthly changes in frequency of the gonad developmental stage in 8. cirrhifer. A, female; B, male.
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] st

YA AR ARG R AT @
FEIES AF R JFEY PAEE AHide
2 RRAHsqor GgE o8 714 sdEx #Fd3}
Agt B3 MR Qe $23 JF7)7} ML E s
713 vt B35kl 9o} (Asahina and Hanyu,
1983; Razani and Hanyu, 1986; Santos et al., 1986; 7
4, 1991). o] HFoA #x]3} (Family Monacanthidae)
dl 43 F X, Stephanolepis cirrhifere} 3 42 37|
E 249353 A3 2ARH oz A A 4P
F7 BE QA4 A4 7 Y GSIY ¥sirh M4
A H9) 4 g BFIHe} A2l FAT kAHE Ho
I L& 4 5 s

Q& 53 Ae2r)eln FU17 Be 1,297 %
B GSIZEE AR A2ave] deAzst §443)F
3L siet sHA R GSIZke| A 43l7] A|2bsle 3YHE
AAAHQ] AA7ol Eoj7kx %l 6ol GSIZLe] F
IE Ro|HAM J F 14T FF77t HA =
6, 74 7o FAlRte] dejvtx LS. 22t w2 AR A
E 54, 2 AL 8YoE AR AAE WA
2 U GA] 20] 31737 AlAtEa 35U o
Al B = 99 REE GSIEE A P& %
=g n QA4 S5 "delx Ao HREE A
o] A4 E3} gl Fx7)e] BoRT) o] & Fse
& o, ;A9 Al sleA AR AE 23570 3
F719] 71 ARFRE 2373 #5792 vt
Abhel| F3 43 7|XE= gR¥AFLAFY iz
F23g. dutd oz offE &3 FF7 e o}
ARIY g A A AR, ¥ AR, sHAARE
3, FAARY, $AAY, & - FAARY o2 FEY
4 At (Aida, 1991). K= ojFelA = 2427l A
F3le AR &3t Aoz wAdEm e FH
X)F}ol| 48= 183 F A, Rudarius ercodes (S} A
4, 1984)8 v 23l AFx FHsge] HAshe A
&, Chromis notatus (8} 7, 1987), o] ¥ & 7], Ptera-
gogus flagellifera (F %, 1992) 5-o] 3lA| A3l 43}
7oz BuF: 9k

o] fol lelM WF S dERAES] dEFA2
BE GEAZE Al sl FAEEE, GEA
ZEo] FE§ o|Fo] Wl FFFAYLEY, AL
Well =& dddtA o] GRAMEE 2 v FALEY e
2 3R 4 9Jo} (Wallace and Selman, 1981; de
Vlaming, 1983). FZ A W23 A= dave) &

N

A7 et o8 29 3 F A4S = o4
ThE GEAEZZ uEd drdxZos FRET
A7) gt vt GRAZFo2RE|S] o] oF
A2 oot =8 AR = HlEA B2 Holw FF
Z}sl, Scorpaena miostoma (¢} %, 1997), &2, Seba-
stes thompsoni (0] %, 1998) Fo| o|&|8} e &3}
Zez dBA Ut v FALEHLE AS5 =E o 7}
7HE DA 2Ry GAA77HA] BE dddA e FEA
27} A, Aol A4 bd dRAXE 12$
o] Fof wiFH . A7) Yutd ez S 1 Alold)
A7) ofste] upibd Gz RE Gy
7]22] BZo] deolndt} #Ee], Boleophthalmus pec-
tinirostris (88 %5, 19914 Foiel F2}7R, Pseudoba-
grus fulvidraco Wk} §%, 1997)7) o] 3o &3}3 Q=
Aoz od¥A Qi

FR 2] GRAE YA L o] FoA v FAEEY
of &3 oz, A&7 dadee o3 FHa
7] GRAZAMRE k& FERA X oj27)7A] BE
A e dRAErE B e Hlozny ¢
4 ole € 7 g A dRAE FAREE AT
Bojgts (Table 1) 4452 dRAZZ 4 44 ¢
EAZEFo] 17E o Fo] wikHY ojojr] AJAE<l
EAZEo] dHPAH L AL = o g5 dRAE
T& o] Fo] WiREH T e Aoz Wddch 181 W
ol & olFolx FaUelE F77|HE dRT7] %
g4 dRAZEe] ada ENsT U A A
W= wizhe] EAQ vl X Fo] o] ENAE
5YANAMBE 12 /A= 8UA = Fave &¥sln
U Aoz mFo] el ARIZ|Z} 270 o] AAITE
A4gE o 4 A o)Ae] BHdz FHXE AR)E
et Aoz 23] oA} AlRdslE HhIAlRredl] 43bn
F&5h

A% 279 A%, AE B ALE FA79 3o
Wl s Aah 1de AERT dded o
= B3 FHA, Rudarius ercodes (Z=8} 134, 1984) 4
A3} ol 2 o) B3 A2 AA AAHE G
Hahgel APE Aadel BEHUN AN 5
3t - F5Eo] 7ta, Helsle UMY ArMzEL
A7) 58 AR AL BT o] A= A
&3l QAo F7PslE Qe Aoz Alrddh

= 2

1997 7Y€RE 199949 647X 247 AFE FE
g FE 3ol E datolA oiY A’ F X, Steph-
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anolepis cirrhifer?] qAF718 224 whjoez o
Fstek oF - 719 U GSI W 4 2 3
F7] Wzt Ae A wEEd s ¢ - 7
5 GSIgle] 6ol W & FHugE BAd Y57
= 7 AS AR 2~549, A%7) 5~64, AlglY]
6~8%, H2l 1 Fx7] 9~129 &8 FEIHI, 7 A
S A7) 2~49, A%7) 5~6%, W] 6~84, E3}
9 FA47] 9~1942 FEE 4 YA AFA7]d FHA]
o] 4% AR ow A A} didl: A
et A9 GRAEE] Fx3le] u|FAUGH &
3 olFoz wAdET ARV)E] Holx 23 oA
ARFELE op3jAldte]ell 43l oF oz AlEdch

Ab A

2 A7 19979 YIULN T AFH]e] 2]
3 FPEGL-S DA E KRF-1997~-022~
H00020).
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