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Reproductive Cycle of Dusky Tripletooth Goby
Tridentiger obscurus in Jeju Island, Korea
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Marine and Environmental Research Institute, Cheju National University, Jeju 690-968, Korea
Jeju Hi-Tech Industry Development Institute, Jeju 690-121, Korea

To investigate reproductive cycle of Tridentiger obscurus in Jeju, total 408 fish were collected
in brackish area (May 2004 to August 2005) and total 271 fish were collected in tidal pool (July
2004 to August 2005), respectively. Water temperature ranged 11.0~21.6°C in brackish area.
Water temperature of tidal pool (11.1~24.5°C) in 2005 was similar to that of brackish area
although it were highest 30.1~29.2°C from July to August in 2004. In brackish area, female
gonadosomatic index (GSI) increased in April and maintained high values from May to August.
The reproductive cycle can be grouped into the following successive stages in the ovary:
immature (November to May), maturing (March to September), ripe and spawning (May to
September), and degenerating (July to December). In the tidal pool, female GSI rapidly
increased in April and maintained high values until July in 2005. However, it has been low in
July 2004 when water temperature was highest. The reproductive cycle can be grouped into
the following successive stages in the ovary: immature (August to April), maturing (March to
August), ripe and spawning (March to July), and degenerating (July to August 2004 and
August 2005). Fecundity of mature female ranged from 1,214 to 12,109 in brackish and ranged
from 2,427 to 13,892 in tidal pool area. The fecundity of fish in the tidal pool was significantly
higher than that of fish in brackish area. Fecundity was correlated positively with total length
and body weigh. Although the large group (>111 mm total length) in brackish area observed
only in spawning season, one in the tidal pool observed from October 2004 until next spawning
season. Frequency of the large group was 0 to 12% and 11.4 to 57.9% in brackish area and tidal
pool, respectively. These results were indicated that gonadal development of T. obscurus was
affected to water temperature and day length.

Key words : Tridentiger obscurus, reproductive cycle, gonadosomatic index (GSI), fecundity,
brackish area, tidal pool
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S Fom BRA ATAF AA o
10%=S 2}FA|3tz v}k (Nelson, 1984). w50 72 Algh
B4 ol weh chepshAT AAEE AR A

@340 wet A 7 ez FEsm glek Aol

shH "k Alersl= semelparous type (Miller, 1979), <A}
Eqb AlEHA7] U] ©}3] AlebslE= abbreviate iteropar-
ous typed} UAFE HF7]e wel AFRAIZ] W 1~2
3] AMFslE= prolonged iteroparous type (Cole, 1954,
Miller, 1984). o]&| 3t w}l=o] 7o) AlgA7| = dA =} 4
=, 8 9 MR 5 3 oR B4 eqle W
3}lo} WA sA = F o} (Breitburg, 1987; Caputo et al.,
2000). 7 A==, Tridentiger obscurus (Temminck et
Schlegel) e w5olztol] &alwl, Selutet 5 - et
Qedste] $Esw glovl, 53 AF 15499 34
Zog B¥x3ly §lo}(Lee, 1995; Kim et al., 2005) A
Fe AR W GEARe Sha AR F Ry
Freie 470l AR de wEsi $AE A
o} (Kaneko and Hanyu, 1985; Kaneko et al., 1986).
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Fig. 1. Maps showing the collecting areas.
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2 7] 8 A" AALE FetRE Y 9
3] 4~5um FA 2 AHE A 2Hsle], Hansen's hema-
toxylinZ} 0.5% eosin®. 2 Wl QA3 = 335}+3in] 73}
ol A FFsIG . At A dA W dRAE T
2 A9} =7], Fxxe] we} wu|Ad %7 (immature
stage), 4% 7] (maturing stage), k< B! A17] (ripe &
spawning stage), E]3)7] (degenerating stag)®] 454 =
F-8-3}¢3 o} (Kaneko and Hanyu, 1985).

oA =] (AR AF)et ERHS Abe]o] JAAS
F=a(X)" (F& Z4, X= A=)z Yehigdet
(Elliott, 1995). ¥ A#} Ex= AR} AFS 10mm =+
A2 FE3te] 2 AFel wE -5 23 ZA}
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4. EAIA ]

BE do|H: A7 BF x2S 1391, Statisti-
cal Analysis (SAS Institute North Caroline, USA)ZS- o]
43} Duncan’s multiple range test2 4¥ A<x I
7He] froldE AR en, 24 ttestE: AA3E
%t} (P<0.05).
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Fig. 2. Monthly changes of water temperature and day
length in brackish and tidal pool. Day length data
cited from Korea Astronomy & Space Science
Institute. Nature, natural day length; Light con-
trol, controled day length by operation of the night
illumination.
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Fig. 3. Monthly changes of gonadosomatic index (GSI) in
female T. obscurus. A, brackish area; B, tidal pool.
Different letters on the bars indicate significant
differences among the values (P <0.05). Bar=stan-
dard error.
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Fig. 4. External shape and structure of ovary in T. obs-
curus; A, Ovary (scale bar=1.2 cm); B, Ectovarian
sac type in ovary (scale bar=400 um); oc, ovarian
cavity.
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719A 98] GSIE 23 dAbe] A58k 20046 5
Yol 7.0840.600A Z7}5le] 6Yo] 9.83+0.8102
A7 S4E &MH;P R o] Yol dA}
o] FrolA = 9 RE FA3] FFAdy] Azt o] &S
199)] 0.76+0.132.2 FHA7ke 7FA Y (Fig. 3A).

Zp3H oA ] GSIE Ad3 142 A7)l 2004
g 7938E o= 3¥7}A| 0.57+0.05~1.67+0.530

2 932 s fAEATE o] FelA| 1 %17“1 e
z]L 2005 4o 8.96+0.97= FA3] A3t & 5Y
o] 10.27+1.128 ZAP|ZF Fot HANHE 7Tk o
%, GSI 8Y7HA] MM 3] FHashs A aks B (Fig.
3B).

A eI, 57 FEAE Wi e (Fig
4A). 223 PAE B3 i) fRIRE 7P A

S
3]
2] XHo] 347} (ovarian cavity)o] FAFHe] 3
AF8] Fz2] ectovarian sac type ©] it} (Fig. 4B).
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Asta sle 97 FRAE (15~20 um)s} Al EA
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Fig. 5. Oogenesis in T. obscurus. A, Oogonia; B, Chro-
matin-nucleolus stage; C, Early peri-nucleolus
stage; D, Late peri-nucleolus stage; E, Oil droplet
stage; F, Primary yolk stage; G, Secondary yolk
stage; H, Tertiary yolk stage; | and J, Migrated
nucleus stage. Insert of J showing theca cell and
granulosa cell (scale bar=40 yum); K and L, Post-
ovulatory follicle; M, Atresia in spawning season;
N, Atresia in degenerating stage. at, atresia; ca,
cortical alveolus; gc, granulosa cell; n, nucleus; nu,
nucleolus; od, oil drop; tc, theca cell; yg, yolk
globule; zr, zona radiata. A-C scale bar=20 um; D
scale bar=30 um; E-H and K-N scale bar=100 pm;
I and J scale bar=200 um.
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3F3lc} (Fig. 5H). o] & AsEe] A=A o Jd37&5
< w43} Helx I FEFoE olFsiglen, Wt
v A = (theca cell) ¢} 3}3] %A = (granulosa cell) =
o] Walgde} (Fig. 51, J). AFIAI7] 8] whiell = ARFE

o} (Fig. 5E).
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g Gehle e B EZS0] 5T A TS
Apolel A 291 (Fig. 5K, L), ke a1 Ea 4

%3 dEAEES HYF e (Fig. 5M, N). =3, Ak
A7) ol Fo) ol B 42) Az A
o,

5. A5

N B £ Aejo] AAse AARE A 44
F7)% GsI 4 Wske) ¢ WA FAEe =2, 0g%7)
(immature stage), A<7] (maturing stage), <+< 2 Al
Z7] (ripe & spawning stage) 22|11 E|3) 7| (degenerat-
ing stage)?] 4%tA| 2 8319} (Fig. 6).

714=x 9l 7%, u]Ad<7] (immature stage) 7| A &
200443 11-‘Q~20051ﬁ_ 54 7}%], A<7] (maturing stage)
= 2005y 3~94%, 9 W A=) (ripe and spawning
stage):= 20054 5~99Y, E|3)7] (degenerating stage) T+
Aol MAESS 20059 7~1297kA] A Qo (Fig.
6A).

Z4-2vlo|ql 7%, u|A<7] (immature stage)= 2004
g 8Y~20059 4° , A14:7] (maturing stage)= 20054
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Fig. 6. Changes of relative frequencies of gonadal devel-
opment in female T. obscurus. (A), brackish area;
(B), tidal pool.
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Fig. 7. Relationship between fecundity and total length of
T. obscurus. (0), brackish area; (®), tidal pool.
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Fig. 8. Relationship between fecundity and body weight
of T. obscurus. (0), brackish area; (@), tidal pool.
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Fig. 9. Total length frequency distributions of females
(d), males (M) in brackish area.

(R?=0.784) ¢ 3T} (Fig. 7).

Az zes AE npAsIR 2 2 Fo] Z7)e
o] wel Teter Zrlsl= AL nyy, 7R 9
Z4-g ol AF BW)ol mE Z3bp(F)e] A4
Z+7Zy F=927.49BW°*° (R?=0.778)9} F=776.9BW*

(R?=0.828)¢] %1t} (Fig. 8).
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Fig. 10. Total length frequency distributions of females
(), males (M) in tidal pool.
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89le =z =831t} (Baek et al., 1985; Kaneko and
Hanyu, 1985; Lee et al., 2000; Baeck et al., 2004). 12}
1}, w5 Chaenogobius gulosus2 4=2-0f] w2 A=}
Aoz Agale], $eae] BE wAFT|s} Al
AAdlow Agaha 445t FAFE A

Aest= ggloz =28 3t} (Kimet al., 2004). o] <
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M= AAE AREE 23 AR el ks W
715 AGell M= 5~9U7HA], 2p-gH ool M e 3~7Y
74A] ARREE Aol FAEFAH. 53] 24T ol
MA e AAES 42A]7]9] 2004 79 A A
A F 90% o4 Estx et ooz Hel, 7]
FAGRG o] whE g7t A Al
WA dofibar, L (oF 25°C)o] AbtE Alesl= &
oz #gsle] 7|pA|dHT Alghe] dH sfAE
FaHAT A4 28y et 9 2 A
73 o] W3yl AAES AL EEIHed ojE A
AgalAe] dela ez we AF7h olFol Aok
A AR

AZolFel Wit A Suwe) Txo] met
3 (gymnovarian condition)3} 3A}3] (cystovarian con-
dition) .2 23} (Hoar, 1957), FA< 149 =
Aepd 2ol weh A 1% g ne R
(Takano, 1989). AA W52 A Fuuy mofoz X
7} S| 93}, 2o Plecoglossus altivelis (Bang et
al., 2000), == C. gulosus (Kim et al., 2004) Zro] %
o] Ao rhatE e A Helsle @A e
o},
Sl Eahhr ol wel ksl veplw,
pe Folghe AAAH W zekahe oke] 4t o=
Al vepbdr} (Bouchereau and Guelorget, 1997). =3t o]
Bo) map AFT} Aol Zrkatel whe Zrkske 7
kS Welt) (Song and Baek, 2005). W5-o]F-¢l Eviota
lacrimae= 1007} ©]3} (Sunobe and Nakazono, 1995),
Awaous guamensis= 500,000 ¢]A} (Ha and Kinzie,
1996), Rhinogobius brunneus* 151~ 2,209/ (Song and
Baek, 2005), A. pflaumi= 3,618~9,7337]¢] & ==
sttt} (Baeck et al., 2004). o] AT 7|FAHne =
FEeloll AAsE AR o B o] dE =
33 gl (P<0.05), o= A A Ao w2 A
5o WA Adeleta AT =& F A HellH 2
T AR AFe] F4el wet 23t Fleke B
REd ol oA =7 (AAH AF)et 234 7k F
Ak ARRA 7} ok wekEo

R E o] mEo]E = Silhouettea aegyptia®} Pomato-
schistus marmoratuszro] AF}7] Zeb 23] o]Ate] t}3)
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dogobius olorum+= A7) £t 3] Algbe sl A
3 Fol A, 2ol o3 Abgtel FrlebA] X
g AR 7R A Eske] ARG (Gill et al., 1996).
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A FAtel] AAe= ZHAAE Tridentiger obscurus
o] AAF7E 2ASL]91 7)Aol A 2004 54
3E] 20054 8U7HA % 408ule], 25¢wd o]ol A 2004
W 7958 20054 8¥7HA] & 271mbe]E AA e
714A 98] 42 11.0~21.6°Celde. 2481 ]9
28 2004 7~8%e)| 30.1~29.2°Ce] Welglon},
200513 9] F2W = 7| A9 fAfsle] 11.1~245
‘Cz AR 7I5A S 4719 GSIE 446l F7tet
7] AlEtste] 5~84el ¥ FE FAEAH 714A A
ARRE] AAF7= A 57 (11~54), 457
(3~94), &= ¥ AR (5~94), HY7) (7~129)=
ZAE S 2480l 78] GSIx= 490 wiz2A F
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