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Reproductive Cycle and Gonadal Development of the Naked-Headed Goby,
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Reproductive biology of the naked-headed goby, Favonigobius gymnauchen was investigated by means of histological methods. The
ovary was consisted of several ovarian lamellae and the oogonia originated from the inner surface of the ovarian lamella. The testis
was seminiferous tubule type in internal structure. Seminiferous tubule was consisted of many testicular cysts which contained
numerous germ cells in a same developmental stage. The size of group maturity was 4.5 cm in total length. Gonadosomatic index
(GSI) of the female and male was the highest in June and July, respectively. Reproductive cycle could be classified into the growing
(January~March), maturation (April~May), ripe and spent (June~July), and recovery and resting (August~December). Oocyte
development was group-synchronous, and yolk nucleus was observed in the early growing oocyte.
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Z9dA F2E AAFL F 5 QA o8 dAMe FI A ddE A2 Aol AP FA 282 A, 73 232 AA oo,
UM 28 B 44T, AERAHLY, ¥34 E AJE ARE BoAH2 4949 $A $3AG AAY A&

A8FE AMdte 29 $& FHstder & Aol ol g3t AR 2 AF S 247 01 mm, 0.1 g7HA AR,
2NGEL 7Y 7|FAGY 20 mafdot Aade F a2 ¥ B44 FAE 001 g7 $3E o4, Bouin’s solution®)
2 Nse R4 &Y ofFolt YA 1Y3e gEdUYe g8 4~6 ym FAZ A%

}5o] 259 A4 #UE FF2E rock goby, Gobius pa- AU ZAREL W) AAE ZHHEL Mayers he-
ganellus®] A23 4% (Miller, 1961), sand goby, Gobius minu- matoxylin® 0.5% eosin® ¥R E 47} Mallory 5 EHE 44
tus®] A4 @ XS (Healey, 1971), ¥9S, Chasmich- i
thys dolichognathus® 453 A& (Back et al, 1985), chi- A2 2FFAF (gonadosomatic index: GSDE 4ol & WAL
chibu-goby, Tridentiger obscurus® 457 §< HateA 43 2 ‘WAL FAX100/AF AL 2 Wg FAY Hez
BE BuAEY M3 (Kancko et al, 1986), common goby, Po-  34lth & A4 % (group maturity) = A% 10 cm TFFH L2 22
matoschistus microps %749 44 (Rogers, 1988), Red Sea goby, azlel &3 AMA Jhed AFog A& 2IFE JEle
Silhouettea acgyptia®h Mediterranean goby, Pomatoschistus mar- Y%7} 500% 4% H4 27|12 A3
moratus®] A4 &2 4+ (Fouda et al, 1993), 123 ende-
mic goby, Lentipes concolor®] 84 (Way et al, 1998) & B
HIE Fold & ou, WATSS A0 B HiE Hop a =
7l 9.

¥ AFE 9AWE, Favonigobius gymnauchen® AAAeE 1. MA2o e i 7
u3]7] 98t AaFFAF € i3, E sk, 44T B das) Fie 44 § 49 432 238 FF AYA
oo @e AAire T2} 2ARA WsE AU, ol A AT FA U3 oA FROE AFFH U da
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Wie daego g vy AZd AN ZH 9 dautd (ovarian
lamella) 22 FAHH, o] RN FAATI} Fedc}t Fa U
He g4y AMF (testicular tubule) 22 FAHT, 2472 A
ARL oY A9 2 (cys) T2E 712 (Fig. 3, A). &4 44
e AHAXEL 22 gAY SEHHE Hold, 44 F7]d
ue} 23 FAF WAAN 44 FRAE, AAX L HzE
728 4 Jdth

2, ¢4k

A4 Zd¥ 5 e AR 2718 Gotry] 93 444H
897 4R 161704, A 14UhA Y AL g z2A%Hoz ¥
A A#E Table 13 229, 0|59 & Ao 223 AV]e
&5 BF A% 45 cmZ JegTh
Table 1. Maturity with size of the naked-headed goby, Favoni-

gobius gymnauchen
Total Female Male

length  Examined Matured Maturity  Examined Matured Maturity
(em) individual individual (%)  individual individual (%)

21~30 9 - - 7 -

31~40 18 4 22 29 12 414
41~50 k) 19 613 28 24 85.7
51~60 39 kX) 846 26 26 100
61~70 R R 100 23 3 100
71~80 2 2 100 19 19 100
81~90 7 7 100 8 8 100
9.1~100 3 3 100 6 6 100
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Fig. 1. Monthly change of gonadosomatic index (GSI) of the
naked-headed goby, Favonigobius gymnauchen.
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4. MAAo| mX|BHE wig]

1) o &

1197 1299 FA7Y drdre F2 diy iy 24
AR Z2NM FQATER FFEEFo) AFH7 A G4
AlY 271 GEANEE FAHAL GIAEE Ho] AXY o
BEL AAEY dAole BT GHAE0] X8 A<
NaAY 27 GRAEEL AXAd tF e o] J& 7
289 o 249 YAME o] #2HATG (Fig. 2, A).

ol F 2~349 A4AV9 dAdA GRAXEL U7} F15H4E
A, glidie A9 F71 Boton, AXA FARgNE diY
(yolk nucleus) ol FZHAD (Fig. 2, B). YRAXES 4A3H
M AXEE AR 4FT S0 2HHY, JEINEFL A& F
g3tA € (Fig. 2, O).

49 o)F A& 7|o] HoEHM YEAZEY dFAETZL HE
dgEA He, g B Ha, AEde AR 948 E
AYstn e AN d372 J929 (Fig. 2, D).

SET~7929 g&7] G4 fREL A 500 ym HE 9
& GRAXE XY e XA §Fo AH U
o, XA R T dEAPoz YA, & ud
¥ B e #do] 7HEdtt (Fig. 2, E).

7R A AFe dh YRgNe F2 d EFS
B ldFe] ¥ & 4xd 2 27 GEAES0 F2
#2944 (Fig. 2, F).

o]F 8~99 3IE7|9 dArdMe RAE 5 HI - FF
2P FE 27 GRAEY A g §A HHqxEe] #F
994 (Fig. 2, G).

2) 8§ &

1195 1299 Faele FAH AN FHE 719 A
A EEo F2 FFH e, o8 AVe A% 10 ym WY
o, AEAY 4 AxE AAde Agd 4L A9 (Fig 3,
B).

o)F Fiv AAMBY WA FAREYE Hole FLAXE
2 715 49 £4Z4719 gAE AAA €9 (Fig. 3, O).

2~39 43719 BardAe FAE WEy 2¥TRI} AE
AN g 23S ARMEFLZ AYAY, HAF A
o] §£39 ZAXR A7 ¥ AgEo] BFHAY (Fig
3, D).

H&712 FOEEM AAE 24 AAY WA grEe
Q713dgd A 45 FAELe2 AYAY (Fig 3,
E), ARAXZoEZ AP 4% 23 FAEY BFe| 7}53
At

69~749 57 AAAA 42¢T2E BRHA ggen 9
13 gd A dAEHe SE5ARATE] AATY YA
#2&= A (Fig 3, F).
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Fig. 2. Photomicrographs of developmental stage of ovary in the naked-headed goby, Favonigobius gymnauchen. A. Section of resting
stage showing the oogonia and oocytes of chromatin nucleolus stage. B. Early growing stage. Note the yolk nucleus. C.
Growing stage. Note the yolk granules in cortical cytoplasm of oocyte. D. Section of maturing oocyte showing the breakdown
of germinal vesicle and well-developed follicle layer. E. Ripe stage. Note the well-developed zona radiata of ripe oocytes.
F. Degenerating stage after spawning. G. Recovery stage. Af: atretic follicle, Do: degenerating oocytes, Fl: follicle layer, N:

nucleus, No: nucleolus, Yg: yolk granules, Yn: yolk nucleus, Zr: zona radiata.
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Fig. 3. Photomicrographs of developmental stage of testis in the naked-headed goby, Favonigobius gymnauchen. A. Section of testis
showing the internal structure of tubule type. B. Resting stage filled with spermatogonia of interphase. C. Section of
multiplicative stage showing the spermatogonia of mitotic division. D. Growing stage. E. Maturing stage. Note the
disappearance of testicular cyst. F. Ripe stage. G. Undischarged spermatozoa within the efferent duct. H. Degenerating stage.
Sc: spermatocytes, Sd: spermatids, Sg: spermatogonia, St: Seminiferous tubule, Sz: spermatozoa, Te: testicular cyst, Uds:
undischarged spermatozoa.
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(Fig. 3, ©% 4% 2 450 A8 AHAZS0) 58 - F55
€ 234 #&HAY (Fig 3, H).
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Fig. 4. Monthly change in frequency of gonad developmental
stage of the naked-headed goby, Favonigobius gymnau-
chen.
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SARE dae) WRTRE v, Agrammus agrammus
(Chung and Lee, 1985)¢ A %%, Chasmichthys dolichognathus
(Back et al, 1985) % d¥£9) ASoARAA & & A& AAH
A4 239 drunog FAHH, o XA GAHAEE] F
CRIA=%

A2olF A4 R 238y Fxe A 29F (lobule
type) ¥ M#E (ubule type) 02 TEET (Billard et al, 1982).

24989 BAE 7HAe ofF2E x=#1 (Chung and Lee, 19
85), A2¥, Chromis notatus (Lee and Lee, 1987), &, Pagrus
major (Matsuura et al, 1987) §o] lom, M@y F&& 7}
AE oJF2L 2Wo| Sebastiscus marmoratus (Mizue, 1958),
Sebastodes paucispinis (Morser, 1967), Cymatogaster aggregata
(Wiebe, 1968), FFA1 28, Sebastes vulpes (Sasaki and Igarashi,
1974), Micrometrus minimus (Grier, 1981), B-&%, Sebastes tho-
mpsoni (Lee et al, 1997) &°) Ath

dAts i YgRYHE AFF FaY gurzd I
SAEE, A2 YRzALL tee AT FAHHID oE
AARLE A8 A £3TRE /HHo2ZR AR &3

SRS GRAEY G2y W] GHAEAGN dFYo|
gaFed, d3¥e] AFHe FoBE ZAJIAV), Liopsetta

obscura (Yamamoto, 1956), R}, Konosirus punctatus (Kim and
Lee, 1984), =@ 1] (Chung and Lee, 1985), 4% (Back et al,
1985), A2] & (Lee and Lee, 1987), B3¢, Ditrema temmincki
(Lee et al, 1995), 282 (Lee et al, 1997) Sol o, o 7}
S8 SATEY g Ao, wiiv), AUS, FEIFAAN A
dg2H3 22L& @AV e o2 A4dEd

Wallace and Selmen (1981)& 22 0}F9) YRAX TEFAE
%7928 (synchronous), FTE7142d  (group-synchro-
nous), ¥157192d (asynchronous)$] Al 7HAZ TEIFHA
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& 7122 B o 4@ 3 13 At Ao A
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e} & #ol7h vl 223 F A, Rudarius ercodes (Lee and
Hanyu, 1984)$} @7 (Chung and Lee, 1985)¢] 7%l o *
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HE Rez Ruy9 Qo
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2ol F 7 23 Ag) AXNde 2FFEY 444 #F
ATE5 (Baek and Lee, 1985; Kancko and Hanyu, 1985; Fouda
et al, 1993)014 o]89 T A&% 2 A7)/ EaHAd.

Z A&EE chichibu-goby, Tridentiger obscurus® 7-%9&
ot . 4 47t AR 35 mm, 45 mmZ B3 ¥ 28 (Kaneko and
Hanyu, 1985), Red Sea goby, Silhouettea aegyptiac ¢ + 5 4%
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