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ABSTRACT

The freshwater goby, Micropercops swinhonis (Glinther) was studied on the spawning behavior
and egg develeopment at the two areas of Chollabukdo, Korea from March to May 1995. Egg
mass attached to a layer under stones and the inner wall of waterplant, Cyperus. Spawning
behavior was divided into 1) premating stage: selecting spawning sites and formation of territory
by male, 2) mating stage: enticement with zigzag-like dance and intermittant shaking of head by
male and fertilization, 3) postmating stage: fanning, guarding and cleaning the nest by male. The
eggs were transparent and spherical in shape, measuring 0.9 1.4 mm with yellowish yolk sac and
many oil globules. Hatching began in about ten days after fertilization at water temperature
16~20°C. The newly hatched larvae were 3.8~4.0 mm in total length with 30 myomeres and their
mouths and anuses were opened, Melanophores appeared at the air-bladder and the ventral side of
caudal region,
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1995\ 3~597bA] A& 3 el g kA 2ok st I A SR A e R 9
AAd LS At (Fig. 1), SU& ol &sted Woj(Mal § & TL 50.5~39.0 mm, n=5; %
£ TL 41.8~32.8 mm, n:B /38 8 TL 47.9~40.2 mm, n=3; ¢ % TL 42.3~32.7 mm,
n=15)& A 3led, FEUSw W&ty o
& A ol A 21‘3104-‘/}’51 A el
(Z}z} 120 x 30 X 45 cm, 60 X 30 X 45
mm)oll AFFEA T AAHN M ZHH F
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Fig. 1. Map showing the collection area of M.
swinhonis. 1. Samnye-up, Wanju-gun; 2:
Hasomyon, Puan-gun,
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AAMNA TS B AEFLE £ ofdWoln, FAFE REE Y A7)E 32.4~41.9
Abehge] 442 10~20 cm, AVFOE o] 8H E9 A7 9 X 4~27 X 13
cm, d# e A71E 5.7 X 2.7~14.7 X 3.7 cm& #-$ T3t rH(Table 1), &8 Fa2d 5
fstto g gtAo] ol Foiut 1 A=E F 3 vhol oJshd HA 6.3 x 2.3 m?l % 3770



October 1996 Kim & Kim : Bionomics of Micropercops swinhonis 479

F, 1 m?% 2,5571 9] o] EojU e @78 e HE 2= 9 cmP vt 7o HE
ol Mz withth, 4% 4@l eyt #HERA RellM e 9 olHBH HAPE ) o] of
FoiA7|e R e, Feold FTFE FHIVIE e olF Heolle FrEAe 9
oo, Feole £ SAH BAA AT gt F FO ¢ EEyHA YAh
AN Aol E9f otdHd AdE FHE #FEEA RYA AR TS FHHE(Cy-

Table 1. Conditions of natural spawning sites in Samnye population of Micropercops swinkonis in April

1995
Total length ( $, mm) Water depth (cm) Size of stone (cm) Size of egg mass (cm)

- 15 10 x 9 6.1 X 5.8
32.4 9 14 x 7 52 X 2.7
33.5 15 18 x 12 3.6 X 3.4
35.2 15 10X 6 8.5 X 4.0
37.2 16 9x 4 2.8 X 4.5
38.2 20 4% 6 7.2 X 3.4
38.6 15 27 X 13 7.4 X 5.8
41.9 17 18 X 13 14.7 X 3.7

Table 2. Conditions of natural spawning sites in Haso population of Micropercops swinhonis. TL, total
length; OD, outer diameter: ID, inner diameter

Date TL (mm) Water depth  Depth of egg Cyperus Size of egg
(cm) mass (cm) (OD /1D, cm) mass (cm)
May 1, 1995 - 68 52 2.5/0.9 only &
- 70 52 1.8/1.8 1.2 X 1.0
- 86 56 1.5/1.0 58 X 1.8
- 92 77 - only 3
- 82 - 57 1.8/1.0 8.2 X 1.2
- 88 57 2.0/1.0 only %
- 74 58 2.0/1.0 2.0Xx 1.5
- 85 49 2.2/1.0 5.5 X 2.0
- 84 60 - only §
- 89 52 - only &
- 88 73 2.0/1.2 15.5 X 2.0
- 80 66 2.0/1.2 9.0 X 1.0
May 15, 1995 - surface - 2.5/15 6.5 X 1.2
£ 325 surface - 2.0/1.3 3.8 X% 1.4
S 347 surface - 2.5/1.8 3.6 x 18
% 36.6 surface - 2.6/1.2 only %
$+ 36.8 surface - 1.7/11 10.6 X 1.5
3 41.3 surface - 2.0/1.9 7.8 X 1.7
3 40.3 surface - 2.0/15 6.2 X 1.7
$ 40.5 60 47 1.9/0.7 11.4 X 1.9
3 4.6 64 48 1.7/0.7 22.3 X 1.8
$ 425 58 36 1.4/0.8 9.5 X 2.3

3 43.0 62 45 1.7/1.0 10.4 X 1.6
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perus spp.) Y §I% ¢tzwlo] Aghtakag ol f¥ v}t AHAS BwEsE A9 AV 4.7
~44.6 mm(n=8), ¢ 4L 36~57 cm, Ao g o] &EH AlxT YA B (Cyperus
spp.) el v 8L 1.4~26 cm, SHAE- 0.7~1.9 cmo 5 X 2.0~

131, X 22.3 X
1.8 cm& tharsl At (Table 2), #=7¢ 27|17 vuz F4-2 go 20 48 B33 4 3ol
Ao, Ao s ol gyl xvh Fulel wrhii= S 2

Zrmof) o & ool A2 AerS &Il 9l Fat7F ¥R .

UukA o2 whiLolfe] AbRbAME wi i vhadoly %!*o“ﬁ— Agho g APEo] o) Eol
U @ Ro) ofgidol vhigol ¥l Akekale] alginitel] vl akAl V- 2hA] ] AvE(EiE 1956, 1958,
K 1958, B oEE 1961), S ubal CL Qbell & WEvh(EE - kS 1955, HAL

1975), ¥ Fw A Ao s ol ofgiviel & o muahA A A sl Q)
olfel 7o) mabxk, hdelelE 15 WX 258l o LAAE 2 we] FAb
Zlohiz obrke] xjol7h QIUh(H S} A 1977), ok FA A O] YRE AFFO R o] Gt ol
FEsed, Fao2 AAs: v ool 4T A0l me YeHel Hgo) A 4
HE Mes gegon e o Yrisu, ovle] walA ¥ WA AR/ 2
o,

DEolFE ATE el we 9 i Hu¥ WA F3ol RESE F RRES
ol wako z 2§ Hatal SobGiik 1979). ¥ Fo 45 e A ol A Bol olw, %
3 Arergel Feiv 45t e Py gel) HHTOH el o A4S HAasAY 5 9o,
SAAAZE AS FAA ) 2 URE Q] A7) o} Eaale o) Aol 7k 2h4ls] ol
2 gwol7] wg-o] o9t A2l hal st xmaw gvhis Aol A o miele) S Ha
S 4 515, A o] Vbl A el ol S E B4 @ 9 g SInE s
g opigol oa pyee] dajn Ao At 4 v Weba pAN R Gx S
g pRgoz o8y A HAES AR Rol MAAFLEE Fol SlFo] Ut RO 4

2) AEHAMMe MAHE
BN A S Ao 3 ZriR| e AbEaEsS ARbg s A9k AEAE F4ske o
n] A vhA (premating stage), &AL f-2ldte] ek =45k v A (mating stage), T1E
T AFEARS A e dlm SRS B Esks vl - Al (postmating stage) & -E® tHFig. 2,
Table 3).
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Mg Aoz YelsEa AdAe G4ATHFig 2A), e ol HIeW TR} WA
#74 AolA T, AZFU7} AalAs 2E A=ejr g Hust B GALE FED FH= *1

2 Agg. ey Bk ARl abgkel] |lubgt ekzle] el Eojw HAdYETE
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Fig. 2. Reproductive behavior induced in aquarium of M. swinhonis. A: selection of nest by male; B:
approaching the female: C: enticement by male; D: indicating the laying site by male; E:
laying eggs: F: competition with another female; G: stimulation of spawning (bite): H
guarding the nest; I: fanning; J: cleaning.

S §A S G0l Be WHAA AN AP SRS R AA R 2 N
A4& XA 51 (Fig. 2.D), o] B9l o] AHZ 10~20 7] %S
o] Wt £YAZTHFig. 2E). A& oh o] Washy 3
o) gohhd (Fig. 2.F), o1&l @ sgol A Argro] A BAS™ 7o)
271AY Pl & b 5 HBAFL A AHFig. 2-G). ol9 B AT+ pk - B
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Table 3. Idealized courtship behavior pattern of Micropercops swinhonis observed at artificial condition

Stages Male Female

Formation of territory

Premating stage Free-swimming

Selecting and cleaning nest Approaching the nest

(preparatory stage) )
(fanning)

Zigzag-like dancing

Intermittant shaking of head Quivering
Inticement stage (unfolded fins, darkened body
color, expanded oral cavity)
Leading to the nest Following
Mating — - -
stage Indicating the laying site

(overturn posture)
Stimulating (biting)
Releasing the sperms

Sexual stage Quivering, laying eggs

Repetition stage Repeating above Repeating above

Fanning and guarding the
fertilized eggs Leaving the nest
Removing an obstacles (mouth)

Postmating stage
(patricare stage)
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o] 1528 ZY3HA F A dHNE FAHT

L

@
El
a
o
n
X

=

e

o

Aesti #HTE B3 s DAl At AdEH| 7] 0]7| = stk
o] AME me|REN A=efnE o] &3l ¢ HolFAY F/E
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F o S g (2% 0.8~09 mm, BF 0.9 mm: A7 1.1~1.2 mm, HF 1.2 mm:
n=16)22 Wzt JeARD 17ho] YF (A7 0.8 mm)olQr), G Enjstn @& o

¥ &/ (oil globules) 7t 1A tH(Fig. 3-A). 19 52tol] G P L A wh#| 7} &
¥ (optic vesicles) 2} o] Z(auditory vesicles)7} 8 4E ) 295 7} 2asm A%
o] FAdH ol wEaty] Astm me st A= AL ES A FE) 3YA 7 SRR}
2o EMAE7E el r] AlRes gl egie] Bdo] shEEly, 449AE obTe EaA )
Flste] SddEo] hsi AN €717 veldt) 6d A stete] S R o) Eals
WA meE] e 2% Wi Fo] ZNALEI YR Al Rete f7et dato] pastn, £YE o
104 5o #3}3t7] Alzsict 239y zpoje] 7]+ AF 3.8~4.0 mm(n=9)o| 1 Y&to] o}
ol AU e 413 FE FEE Atk T-L 104207002 EiE] S ojn Aol



484 Korean J. Ecol. Vol. 19 No. 5

Table 4. Embryonic development of Micropercops swinhonis

Time elapsed Water temps ]
Fig. 3 Developmental changes observed
Days Hours (c)
1 19 B Formation of blastoderm
1:30 18 C 2 cell stage
2:50 19 D 4 cell stage
3:20 18 E 8 cell stage
3:40 18.5 F 16 cell stage
4:30 18 G 32 cell stage
5:50 19 H 64 cell stage
7:30 16 I Morula stage
12 17.5 J Early blastula
20 18 K Middle blastula
22 17.5 L Blastopore comes near to closing
1 0:30 18 M Gastrula stage
5 18 N Formation of embryo
8:20 18 0 Formation of optic vesicle, apperance of Kupffer’s
vesicle, 5 myomeres
14:10 17.5 P Formation of auditory vesicle
18:10 17 Differention of tail, 14 myomeres
22:10 17 Q Formation of lenses, 18 myomeres
2 4:10 18 Differentiation of brain, Embryo wiggled at
intervals
6:40 19 Beginning of heart beat
3 0:30 20 R Prolongation of tail
12 18.5 Apperance of melanophores in eyes. Current of
blood was recognized
4 23 18 S Beginning of pectoral fins and air -bladder forma-
tion
6 12 19 Opening of mouth
8 1 18 T Melanophores appear dorsal and ventral side of
the tail
9 22 18.5 A\ Newly hatched larva, 4.0 mm in total length, 30
myomeres

th B A¥E FERA 4~6717F A St A Aol o = Vel Qdnh =3 Astw S22 n
g o] B o W 2o dxlo] vpehd},

AAdeiol o] Eof ofgidel] AR AE FAT GAF LS RARE AR AL 943
0.940.03 mm(0.8~0.9 mm, n=25), &7 1.2+0.02 mm(1.1~1.2 mm, n=25), 3tM AL
@7 0.9+0.03 mm(0.9~1.0 mm, n=20), &7 1.4+0.06 mm(1.2~1.5 mm, n=20))E F7 i
A oFgte) zlolg R ovt FAHA G & zfol vehubR] ghm, ©x) 2R Ao A A 7HA
ol zol7} P o} 2EEh= A7k Al A Fo] £AF 238417, SHARA T o] 24041 He
3t “C} ulEpA o] o} 2o L AFAA O] AN AH B o) Aol B A S Lx)

d

=R (1979)% FEolFo G o AT =o3tHA FHAA ZEEY 1372 7R
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SR, I F A H cyprinoides T £ H. compressus= H 2] T8 71719 E7F
¢t FY FolA T Aol B H. galliv BHYE R Tt 3 2 T3 g2 o
&8l FAE Odontobutis platycephala®) 742 Hok 1(1977)& A2 &gt o 2 A7 3.4 mm,
@74 2.0 mm?] B9 Y, HH 5(1988)2 7 3.56 mm, ©7 1.86 mmel el @)zt P, AR
AV Parioglossus taewiatus= 373 1.3 mm, @7 0.6 mm<] M43 2 2 (GE#F 1956) & 3 54

3 gele] g8 e
Fsoime) $HAF zols 271 @ YR B A7)0 o) AR E Ro2 B
BE, 233(47 1 mm olsh ol A 28 Aoj= o] 1 Aejw vl Aeols]

F(F7A 3 mm o) ol L3 Aol Agol Aw Hejr} B3}, W o] xojye Jehy
T, FYBAAN 2o 2lole $0H 5YL VehAThGER 1979). ETEN Y A9 29 =
E @70l 1.2~1.4 mmz uithe] FEoiFel o] Ty AFHT. 52 F 2oje] §
B ol Hmsﬂ AL, 4 Eo] deiglon, ¥ae AU Jou), REF ue Ho|E
g 2 EE(1979)0] A A& viel 2 AN T T YRE] FHSL AUE %
7ol 0|27 AA 1~2HYAES] RE7IE B AYYRE SolskA T AME
s 2o Hol7|z e ool A W) 1979), B FL& AP F3d)
SeHE Xojrld =g ontﬂ IALAE 2850 okzhe] 2ol8 JERAA.
she BAM (A9 W 1977 E 284 % A% 45 mme 2729 2T 2
Aol gAY J@e A7) o] FEL xM:v. AL, 7127k olu] HAH ] Uk F 2ol
& Boln gl SFrEXY B2 zolHo] Y, A H cyprinoides(H1 1977) 9 3¢ A
A1 mmAE, Go] Am, As@o) uEIE A} v o FFEFAE AFo] 45 mmI
A7)7h A3 Qe A F5E Aeolr] wo] o] 2y} BaHF zpole] Hejo A B
zpol o] Quh,
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1995 3€ 78 54 7R A& dF 7 Beddol A FFEX Y AAFBHSE RABIL FF
BAAA A F 2257] vy s o o 3 Z:*}ff}%":} AAtge £ olgdH A
T B (Cyperus) ] 2 AFHolw g Z 02 YA RaE o] G g A3, dadgs
< F3o] AFFE dHsy AHEE I 1] W 9A, EHE flsto A £ EE
Av A, a3 APFE Aesa FAGE BEste an ¥ 9AE Y g ae
A FAEL 0.9x14 mme] BeF oz G&Y] Gl g2 F7E AN & 16~20CH
Aol FBF ok 104 Foll F3slm F-3pxtole] A7]& 3.8~4.0 mm= 7 F&o] deiglon
oFhel BdEg AU 93, ENAEE Fuo 45y FE o) dxo] Yehyy 2
3078 ] o},
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