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Spawning Behavior and Morphological Development of the Eggs and Larvae of the Fringed Blenny,
Chirolophis japonicus from Korea (Pisces: Stichaeidae) by Jae Min Park, Sung Hun Lee', Jae Young Choi*
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ABSTRACT This research is about spawning behavior and morphological development of the
eggs and larvae of fringed blenny which lives in Korean sea. It helps to find out the relation between
fringed blenny larvae and other stichaeidae larva. Moreover, it is going to use for the basic data of
taxonomical research. There were 8 mother fishes (total length 31.8~34.0 cm, average 32.9+0.21
cm), which were captured from the cost of Sindeok-dong, Yeosu-si, Jeollanam-do from December,
2010. we used trap to capture them. Mother fishes were brought to glass aquarium (50 X 30 X 35
cm) and nurtured with recirculate rearing system. Breeding water temperature was 12.3~15.8°C
(average 14.1 £2.47) and salinity was 32.5~33.5%. (average 33.0+0.05%o). Fertilized egg was round,
opaque demersal egg. The size was 1.81~2.19 mm (average 2.00+0.27 mm, n=>50). Incubation was
begun after 271 hours and 30 minutes from fertilization. It started with piercing the egg membrane.
prelarvae had length of 8.45~8.84 mm (average 8.65+0.28 mm, n=>5) right after the incubation, and
both mouth and anus were opened. After 11 days from the incubation, postlarvae had length of
10.5~11.3 mm (average 10.9 £ 0.57 mm), and the number of myotomes was increased to 66.
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I = 2}A] (Chirolophis japonicus)= 515 (Perciformes) ey

Z79 0] 3} (Stichaeidae)ol] &3t= o]JF =2 T Io= vE 7ol o] 2o et ATE ZBAIA (Lee and Jo, 1995,
W =2kX) (Alectrias benjamini), 7P M E 2] (Lumpenella  1997), 25384 YA E (Kim and Kang, 1991), 220} &
longirostris), A5 = 24A] (Ascoldia variegata), &X' =  (Kunihiko and Amaoka, 1980), ZEH =2}A] (Dictyosoma
eHA] (Bryozoichihys lysimus) & % 14% 265°] el A4 burgeri®] ¢ ¥4 % Ahol o] ke (Park er al., 2014b),
st zo2 BuEo] gtk (Kim ef al., 2005; NIBR, 2011). ©1  Opisthocentrus tenuis®) "B} (Shiogaki, 1981), 0. ocellatus
T Chirolophis $-2 28] 3%, B3} oIl Reel &2 & 28} (Shiogaki, 1982), 27| @A} (Shiogaki and Dotsu, 1972
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Fig. 1. Lateral view of fringed blenny, Chirolophis japonicus. Scale bar=1.0 cm.
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3-aminobenzoate methanesulfonate, Sigma Aldrich Co., St.
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A 35| (Nikon NM-40, Japan) Stoll A ©f x| &7} 2}
(Nikon Coolpix 995, Japan)E AH&-dto] T2 @ AAX] 644
th. Zpol o] Fetd A= Kendall (1984)0] whzkth.
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Fig. 2. The spawning behavior of fringed blenny, Chirolophis japonicus. A: It looks like he was staying inside of PVC; B: The female fish hadn’t
eaten any food from two or three days ago. Moreover, it is unusual that she swam up and down along the surface of the wall; C: The female fish
came into the spawning site which the male fish was staying in, and they started spawning and ejaculate while the male fish was coiling around
the female fish; D: After spawning, female fish left that place. And then, the male fish covered their eggs with his whole body and kept them safe

until hatching.

2.00£0.27 mm, n=50)A k. F& A2 FHzEo dda, 4A
1] 9] Alghd 8.523~12,03270 (B 10,2777, n= 1)t

FRATE ofu]Y Atn FAlo] st WES A, =
< of B AR AL (Fig. 3A), 74 3A7F o= Hl
gho] P4 = e (Fig. 3B), 74 6AIZE 158 F-ofl= Hfyte]
z 719 d&o] E2 ol AA 24170 Zstgict
(Fig. 30). =% 6AIZF 558 Fofl= 4N 7] 23t (Fig.
3D), =% 9AIZt 5E Foll= Al 7o Dt (Fig. 3E),
47 10A17F 358 Foll= 16M| 2710 D34t (Fig. 3F). 7
12A17F 108 Foll= 3241279 D34l (Fig. 3G), 74 13
AIZE 108 Foll= 644 7]o] E8gleH (Fig. 3H), 3 15
A7 358 Foll= 1284|2710 Dokt (Fig. 31). 74 184
7k 58 Foll= A7 Dt (Fig. 3)), 74 25A1ZF 15&%
Folli= Zuj7]o] 28kl en (Fig. 3K), 4 4747t 38& &
o= uigto] &e] 2/35 dof el F7] Juli7lo] 25kal
o} (Fig. 3L). 5278 6947t 388 Fofl= viA|7F 4=, &
T 7 25~29702 Fol =53t} (Fig. 3M). =7 80AIZF 58
£ Fole ¢txrt AL (Fig. 3N), 74 86417k 588 &
A= 4719 F-o] 4= AT (Fig. 30). =4 105417 8& &
o= o] Alo] FAE YL, ZAL /2 Z759 o, Kuffer’s
vesicleo] F/J= Utk (Fig. 3P). =74 109A17F 28& Foll= 2

Mo
u

A 71 24~25702 F7FeFAAL, ol =7 FAAE A
(Fig. 3Q). =4 113X]7F 448 Fof= Kuffer’s vesicleo] 44
HQa, 0] A7]1Y ZE = 542 F718HA T (Fig. 3R). 5
g 120/7F 48 Foll= Aol FAENL, §1Y = 40
Z Zo]EQIt} (Fig. 35). &4 126417t 248 Fo|= dgroz
e mert EeEa, A egnos greg © Ay
o7t FAERLH, o] X719 TE = 55~58W= F7h8t
Hoh (Fig. 3T). 74 148A17F 458 Foj= wjH o] &2 o] &
e glaL, H7F £3lshgich (Fig. 3U). 7% 269A417F 242 -0
£ Wy FE f3t oz d rpEAegnrt 4R,
3] Z|AREL ol SMAE7 JASH T (Fig. 3V). =
7 271A7E 308 Fol= Ry duo 1 oA 13t
7F AAFE U (Fig. 3W).

4. Xtofo| SEfE

23l A% A7) Aoj= A 8.45~8.84 mm (B 8.65+
0.28 mm, n=5)2 {3} F&o] YN, G2 FFHA
Foew, 1709 5 7HAA itk Fe g d Algu|=
TR FRERE dito] By REZR] AdZ=H 9dch
UR7HA] BoFe] SAAzE 45 $& o9t me7| AR
o 10707} &= QIaL, ehtelle MAx7E kR o 9]
At o] A|719] 28 $= 5470 At} (Fig. 4A).

B3} 2% A7| 2ol A 8.66~8.91 mm (B 8.79+
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Fig. 3. The egg development of fringed blenny, Chirolophis japonicus. Scale bar =1.0 mm. (Shown in Table 1).

0.18mm)Z X2 7|ARZo] Iz HYd SHEEE 55
Zoko] 9|5t P A, U FA] moko] MAXEL 24702 Z7}a}
gon, 237 Y% ZULTE 8AZ FIIIAT o] A7
o] A 4= 55712 F7I8H3 T (Fig. 4B).

F3h5dA 7] Aol A 9.78~10.6 mm (B 102+
0.58 mm)Z dgHo] FH G, HolE HHshr] A&stgle
o, SAATE B SEE 4RIx] mFo g 37 Y
At BE o] X5 SMAZL 16712 FEYL, T

g 7| AR Eoll= 24719 A2 TF HFE QY o] A]7]9
44 = 65712 F7FstAt (Fig. 4C).

B3l 744 7] Aol A& 9.94~10.8 mm (F 104+
0.61 mm)Z 7hEA=gn] ofiZe] 27§ U] BYg 5
A7 JAZE QL 2343 Fo] JFE SHLEEe s
A ZFA =Gt 7hEA = gulof= 279 7171 A=A
(Fig. 4D).

B3} 1144 7] Aoj= HA 10.5~11.3 mm (B 10.9+
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Table 1. Egg and embryonic development fringed blenny, Chirolophis japonicus reared at a mean temperature of 14.1°C

Stage Elapsed time Charaters Fig. 3
Zygote period
Fertilization 0 hrs 00 min A
Cell cleave period
1 cell 3h 00 min Blastodisc B
2 cell 6h 15 min 2 blastodisc is cleavage C
4 cell 6h 55 min 2-2 array of blastomeres D
8 cell 9h 05 min 2-4 array of blastomeres E
16 cell 10h 35 min 4-4 array of blastomeres F
32 cell 12h 10 min 4-8 array of blastomeres G
64 cell 13 h 10 min 8-8 array of blastomeres H
128 cell 15h 35 min 8-16 array of blastomeres I
Blastula period
Morula 18 h 05 min The number of blastomeres were increased and this size became smaller, J
blastomeres were overlapped.
Blastula 25h 15 min Marginal cell was expanded slopingly to vegetal pole. K
Gastula period
Gastrulation 47h 38 min Blastula came down and cover the yolk. L
Embryonic period
69 h 38 min Embryonic development M
80 h 58 min Optic vesicle development N
86 h 58 min 4 myotomes O
105h 08 min 8 myotomes, Formation of otolith and Kupffer’s vesicles P
109 h 28 min 24-25 myotomes, Formation of lens Q
113 h 44 min 54 myotomes, Formation of auditory vesicles, disappear Kupffer’s vesicles R
Beginning of heart beating 120 h 04 min Heart beating S
126 h 24 min Embryo fin development T
148 h 45 min Development of brain U
269 h 24 min Formation of mouse and pectoral fin v
Hatching 271 h 30 min Hatching is beginning W
0.57mm)E FX FEEo| 2ztE 379 ZAMAXZE 2 1992) X FFZM =R Omobranchus elegans (Park et al.,
AAH UL, 23 AFo HAEJUD Ha2E 7A=Y 20142) 53 Zo] GAE FASHA ¥, EAY #H &
o REuY FEAK S AMT w7 B R F FO0R Rstn $70] BEshe Fol iy NEeKE
olle UhY A mofe s HAEJYA, BHA us FA G E st 0] FoR ARA HIste FE e B
& Bz galel] Akl o] Al719 28 = 6671 Akl &3kt
2 2715ttt (Fig. 4E). A Eahx) Y Akt §8,523~12,03270 (B 10,2777HE

a

2

WEa AR AdEell AZHEeN Emogrammus
hexagrammus (Lee and Jo, 1995), Z1&HW| =&}%] (Park et al.,
2014b), O. tenuis (Shiogaki, 1981) ¥ O. ocellatus (Shiogaki,
1982) 53} 0] W) WAstel S3l0] B A R
3t Fk AW etR] Istiblennius stellifer (Kim and Han,
1989), AW =2}*| Entomacrodus stellifer lighti (Kim et al.,

QB I 2hX] (Shiogaki, 1983) 7,500~ 11,6007] 2 G-A}s}
3L, O. tenuis (Shiogaki, 1981) 397~2.2177, O. ocellatus
(Shiogaki, 1982) 682~3,3267l, & =}X] (Park et al.,
2014b) 2,584~6,9787|2 Ht} Werom, AJo| Stichaeus
grigorjewi (Lee and Jo, 1995)+= 205,800~246,3007] 2 Xt}
Zhokt}. Aebee] Aol ofnle] A7]ek Fof wat xjol7} 9l
= Ao AZHET (Table 2).

AT B G AL 2.00+0.27 mmP 1, QEA I T kx|
(Shiogaki, 1983)= 2.50£0.06 mm=Z Xt} Zofc} 72 it of
F<l A780] (Lee and Jo, 1995) 1.54 mm, L= E&}+%] (Park



Fig. 4. Morphological development of the prelarvae and postlarvae fringed blenny, Chirolophis japonicus. Scale bars=1.0 mm. A: 8.65 mm in
total length (TL) newly hatched larvae; B: 8.79 mm in TL, 2 days after hatching; C: 10.2 mm in TL, 5 days after hatching; D: 10.4 mm in TL, 7
days after hatching; E: 10.9 mm in TL, 11 days after hatching. Scale bars =1.0 mm.

Table 2. Comparison of the spawning amount and total length stichacidae fishes

Total length (cm) Number of eggs
Species References
Range Average Range Average

Chirolophis japonicus 31.8~34.0 32.9+0.21 8,523~12,032 10,277 Present study
Chirolophis japonicus 25.0~30.0 - 7,500~11,600 - Shiogaki, 1983
Opisthocentrus tenuis 25~40 - 397~2,217 - Shiogaki, 1981
Opisthocentrus ocellatus 9.60~15.9 - 682~3,326 - Shiogaki, 1982
Dictyosoma burgeri 20.5~22.0 21.3 2,584~6,978 3,120 Park et al., 2014
Stichaeus grigorjewi 43.9~56.0 56.2 205,800~246,300 227,200 Lee and Jo, 1995

et al., 2014b) B 1.37+£0.05mm= Et} AL, O. tenuis
(Shiogaki, 1981) 2.28~2.34 mmZ &% S, 0. ocellatus
(Shiogaki, 1982)+= 1.89~2.01 mmZ AN T

oo 205 E AE HEHEH AedA s L
12.3~15.8°C (B 14.1£2.47)°|4 271A17F 3080] A9 F
A3, EA A =akX] (Shiogaki, 1983)9] A, 2 10°C
oA 984AI7to] AQE Tt O. ocellatus (Shiogaki, 1982)+&=

5~10°Co| A 1,392A17F0] £ R = AT, O. tenuis (Shiogaki,
1981)= & 5~10°ColA 1,5124]7F0] & = giTh. R}
2Q5E AT " d Ee oA FAE 22 =
g o|e} 2 AL YA Paralichthys olivaceus (Kim et al.,
2010), 54 ©] Epinephelus septemfasciatus (Park et al., 2014c)
SollA vyt Aol ojfe o] H& AZA o]
£ Bol ARtet Fo| gob WASES} vlLH L Ko}
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Table 3. Comparison characters of the eggs and larvae characters in the stichaeidae fishes

Egg diameter

Time of hatching

Hatching larvae size Postlarvae size

Species (mm, mean = SD) (*WT) (mm, mean +SD) (mm, mean + SD) References

Chirolophis japonicus 2.00+£0.27 271 h 30 mins 8.65+0.28 10.2£0.58 Present study
(1.81~2.19) (12.3~15.8°C) (8.45~8.84) (9.78~10.6)

Chirolophis japonicus 2.50£0.06 984 h (10°C) 12.2~13.3 16.0 Shiogaki, 1983

Opisthocentrus tenuis 2.28~2.34 1,512h (5~10°C) 11.0~11.8 14.2 Shiogaki, 1981

Opisthocentrus ocellatus 1.89~2.01 1,392h (5~10°C) 9.0~10.0 12.7 Shiogaki, 1982

Dictyosoma burgeri 1.37£0.05 7441 (20°C) 7.34 9.10 Park et al., 2014
(1.31~1.47)

Stichaeus grigorjewi 1.54 452h 30 mins (13.2°C) 6.42 - Lee and Jo, 1995

*WT: water temperature.

A AlZro] ol g Ht) deju 22 A7Yo|at o7 72|
W2 2 Yox E4sta Rt 28 = AZto] E A
2 Fube} Akt A pRo] 27 fiEel Ao s wohEnh

3} Aol M-S v RS o A=A = WA
8.45~8.84 mm (H 8.65+0.28 mm)=Z YEA I =}X]
(Shiogaki, 1983) A& 12.2~13.3 mm, O. tenuis (Shiogaki,
1981) A& 11.0~11.8 mm, O. ocellatus (Shiogaki, 1982) =%+
9.0~10.0 mme]| H] 3 Btk

Fe A7|Z 7] Wrlo] o] BE FEIL HolE
ARt F7170 7|2 o]3stA k. 7)Aol 7] =2 o] ¥
st AI71E ARSeo] met BusiEy e s o2
12.3~15.8°C (B 14.1£2.47) 13} 59 & H4 A% 10.2
mm¥ ©f 8] SEHA T|Ro|7|E oYttt I
B 7 =gk (Shiogaki, 1983)= 42 10.0°C £3} 154 &
P A% 160mmY @ G {FE BE F5Ehe] 57
AL} 712 o3I 0. ocellatus (Shiogaki, 1982)= 4=-&
5~10°C #3} £ 2344 F+ A% 127mm=E 47 15
BT Z43193, O. tenuis (Shiogaki, 1981)= $& 5~10°C
23}l 2094 B A% 142mmE Y $FE 2E F5
StHA Z7]Ro]7| 2 o]ttt 2 AFoA 2=
123~15.8°CE T2 £E Hr} 5~10°C &9k S7]20]7)

o|3qsl= Al7]|7} Wk} o]e} L AHFL FI|A07|R
Ol%o}h A717F 2o 2 IS = AR J4En
(Table 3).

53} 2po]o] SMAZ QA E HHEH A=A &
st 915} meE] Z|ARE AFSHa, d'2AF I =at]
(Shiogaki, 1983)¢] 7% &g 9153} ofgjZof &= o Q=
AL AYstiies SALE YA7F FYsHE e, 0. ocellatus
(Shiogaki, 1982)¢} O. tenuis (Shiogaki, 1981)% wpE7}A] 2
23k & me 7| ARE SALE 7 927t FYd}
of 27| R3AtolE BRI+ olEe AL Helr. 17
U A =gha s AAstHA FREHE S2E VA o E HE
B2 7ot A RS 5 S AR dddrh 2 Ao A

HEehx] o] Botrol s Avjgzol N ST At B3t &

A Azt 2 WA SARoIL BB A £
shgo] £4) ogrth B3 obaole] 27|wargol Fot A
289 Fol7] YAHE AP A2 B AL W37 AT
77 Bag Ao AzEt

o OF
=

Agtell At I =aeba] 9| Aehels
2 BT Ao] PSS 2ARHY T E A7olnt o F
Zpojete] FAWAE We BFH A1 7|ZARE o&
skl gtk Ao AMEE Zols HHEAA 32.9+0.21 cm
(31.8~34.0)Z 2003 12 A o5A] A5 AQtolA A
T3 UL ol gl SUHAIE AT AFAR £=F T A
ZF a2 (50X 30 X35 cm)of] =8-5F0] ghojapil oz A}
S3FATE AR 422 12.3~15.8°C (B 14.1+£24NE £
I, GEEEE 32.5~33.5%0 (B 33.0+0.05%)] ¥
£ fAS AT ST 1o Wy EEYT I A
2o}t o] 37|+ 1.81~2. 19mm(J4-T+2 00£0.27 mm,
n=50)°3lth. £3t= £4 27147t 308 & #RE Gt
< B U WA AFEAT. 23 A& A7 Zole AR
8.45~8.84 mm (B 8.65+£0.28 mm, n=5)2 Y7} FEo] &
HARL, 1708 /75 7L A}t 73 194 7] &
ol A 10.5~11.3 mm (B 10.9£0.57 mm)E o] A7
448 = 66712 Sk
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