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ABSTRACT

This research has carried out to make a data base of taxonomic research. That Data

base explains about spawning behavior, egg development, and morphologic development of variable
sabretooth blenny. Fertilized egg was demersal egg which is white and opaque. The number of oil
glouble were 10~ 11, and the size of egg was 0.90~ 1.43 mm (average rate 1.11+0.23 mm, n=10).
Breeding water temperature was 25.5~ 28.5°C (average rate 27.0°C), and salinity was 32.5~33.5%
(average rate 33.0%). After 24 hours from 2 cells, the process of egg development was reached to
Blastula stage. Moreover, after 330 hours from 2 cells, nostrils and eyes were formed. Egg membrane
was pierced by the head, and the hatch began. After the hatch, postlarvae had 2.59 ~ 3.02 mm (aver-
age rate 2.81£0.25 mm, n=5) of whole length, and the mouth and anus were opened. Yolk sac and oil
glouble were absorbed. After three days from hatch, prelarvae were 3.02~ 3.07 mm (average rate 3.04
+0.04 mm) of whole length, and caudal fin was grown with round shape. After 13 days from hatch,
prelarvae had 3.04 ~ 3.20 mm (average rate 3.12+0.11 mm) of whole length, and they could eat food

with upper jaw and bottom jaw.

Key words : Egg development, larvae, Petroscirtes variabilis, spawning behavior

M =

W) =242 (Petroscirtes variabilis)= o2 (Perciformes)
A =2}x 7} (Blenniidae) FZw| =2}x] <4 (Petroscirtes)ol|
&3 oFE Fe Fede e mew| xetX] (Ecsenius
namiyei), -2 =2}%] (Entomacrodus stellifer stellifer), T
7| =2}2] (Istiblennius enosimae), 52| =22 (Omo-
| =2}%] (0. punctatus), AW =2}%]
(Parablennius yatabei),
2 X 2w =2}%] (Plagiotremus rhinorhynchos) 5 % 74 9
Zol Zllell MABh= Aoz HaEe] ok (3 5, 2005).

branchus elegans),

T2 =2} X] (Petroscirtes breviceps)
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Al =e}x| 3t o Fell 3t T2 Avl=ebA o ARt
&30 W B Bshke] el (Kim er al., 1992), 4%
Wl =2px] o] 2p2le] Hejel FAME (R 5, 1992), dEAE
0. elegans$} O. fasciolatoceps2] A1 7] )% (Sunobe, 1998),
O. fasciolatoceps2} O. punctatus®] 2713 (Kawaguchi et
al., 1999), Lipophrys pholis®] v} 3 z}o]®tet (Faria ef al.,
2002), 271l =2p2] o] 2p=]e] e (3t 3, 2003), A
W =227 582 Ao (Ditty et al., 2005), L. trigloides
o] Abere) 53} W (Faria er al., 2005) 2 957k T 2}x] )
27| A &AL (Park et al., 2014) S-0] 48] =gt}

Al =ekx] 2t o 72 2kH| o] Al7]el = w3t Fele] F
o] fol 2 For FF d 5 glom, AjA|7]e] EF
FAel| djgt xpgr} HFate] A e] oz AA ol

mEbA] 2 ATl M= A mebx] o] Ak g, o wA
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1. 0{O0JALS 2 AlISIE S5

B Aol ARgE ofu] (A 6.30~7.50cm, HF 6.93+
0.60cm)= 201349 64 HzPd = oA A= ke 5]1
25 294 BA AN AAE APUZ $7 F

AEsE] 4% (50x30x35cm)el] §F, 42 27t 3704
ol ¢@elzaloz Abgaald. oz W EALE (Love
larva, Japan)9} P A (Freeze blood warm)ZE wjj
23] (e b4 97, % 18A)ell HAA F83 k& TH3A
A AR A AQdest 2 4As7) skl A
7]%])¥] (Philgreen PH-300, Korea)& ©]-4-, 24.5~26.5°C (J
T 25.0°0F A8, GEsxEE 32.5~33.5% (BT
33.0%)° WS FABIT ARl E ofulE AT
A FHAA AAF g wpfv] (A7 7.50~8.00cm, B 7.75
+0.35cm) @ = 7L YolFo] Al ES 4w 3le)

N
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FAL S00mL f2] w]e]A el 83k, ARG
25.5~28.5°C (H 27.0°C), &I8 32.5~33.5%0 (H 33.0%0)
H9lE FASAT: AgE 124 vl 38 B4s9T,
Fo 271 SOMAIE AR FE, SR (Leica
microsystem DE DM750, Germany)-& A8-3}o] 2319 o
w, ] Z7]3= 0.01 mm7kA] EA st

B3} ZFo] zlo]= ZE|xZ =24 (Polypropylene, PP) 7
o] 1342 (100 X 80 X 50 cm)ol] 4=&3te] =420 =
AL AL, el ol ez AATFE AAFUT Ao
o] Wl H3} 2 FHE 13974A] 7|54k Z¥]H (Brachi-
onus rotundiformis)E mL% 5~ 10704 & 5393, Aol
o el e 33 AF¥E 190k sull A
3tod wFF A (MS-222, Ethyl 3-aminobenzoate methanesulfo-
nate, Sigma Aldrich Co., St. Louis, USA)Z ©]£&-3}o] m}F A

71 & oA 9] 7+ 392 AlA| w7 (Nikon SMZ18, Japan)
—% A, 0.01 mm7kA] SA] 9l FHaslolo). Apej o] et
o oA = Rusell (1976)el] whe} 735k},

3. Xjofo =2 HEfLE

Aole] FAWD A& WA 93 23 A FRE
BYA7IA 2~39 Aew Suleld FAslz FEsh]

Fig. 1. The egg guarding of variable sabretooth blenny, Petroscirtes
variabilis.

5% 2| 1A AZ] F Walker and Kimmel (2007)2]

olFdAel o5 Aslalem, o]%F KOH 0.1%¢2} Gly-
cerol 50%¢] ®.ZE3}e] AlA|@u|7 (Nikon SMZ800, Japan)
£ o4, WIF Y AAAE 3ITh Aefe] 7 9] WAL
Kim et al. (1992)¢]] u}stc}.

1. A2kl

o

el =2kx)E ubiu] s o) fell Aldelsl e (Fig. 1),
AbFs % AL Fig. 29} 7ekeh. A7) 7h Eqke] 47
=2 A7} AL Mo s weledw, iy gt &8 e
2 Hade P5S 1o (Fig 2A). $71& S

>
8z
X

%oz 89T (Fig 2B), A7 3 mwle] & oz
ARSI (Fig. 20). AlRke] B e o)7he wykw

(Fig. 2D), 712 ofe] R3}e wj7hx] W F3la, 7R =
Hulo} mE R =jn]E o] f3le] o] ALRE FHFIHL
o, n|pAHRT FAlg de 9jez A7 s (Fig. 2E).
F37) o] FoiA A 7] AN uhe o7 Folgt
o} (Fig. 2F).

2. ol &l
ARe Yoz W] wEe A4 Haelgdw
ST = 10~117g9e0H, Fe] Z7]= 0.90~1.43 mm

(37 1.11+£0.23 mm, n=10) 94} 472 =7]= 0.03
~0.75mm (3F 0.08+0.09 mm)gAe}. 2 wu] 37 )
el & Zoz RAHe] Ql3lT, FAT ARFRAel L ¥
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A

Barnacle shell

Fig. 2. The spawning behavior of variable sabretooth blenny, Petroscirtes variabilis. A: Male clean the spawning site inner spaced oyster shell or
barnacle shell; B: Courtship and follow; C: Spawning; D: Female leaved the spawning site; E: Prelarvae was moved to out side by mouth of male;

F: Finish.

Agke] WA me] weh TR Ao
slele] ebzlel 1~28] A= ARkaloleh

< 1,536~2,91071 (4 2,22371) 9}

—_

3. ot 2k 1y
B2 A SR 24 E7)ol &8k 3 (Fig. 3A), 24 E7)

F 24X 70l = wiube] FEke] 2/3 o] S Wi Wi e} ¢
v Z7)o)| =alsdth (Fig. 3B). 24 £7] & 404 kel &= wi A
7b FAEHEA kxrt Rl mE] e o|xs)
o]Me] FAH . o] A7) T4 & 267] %} (Fig. 30).
A E7) F 52AZE 208l dEe] B ARl Al
FAHARL, AT 12l 60~693]Ht. hzell =
=7} PFAHN T, He] BRele ¥7) B3}sig]on, v
7} 22 0]7] AlRtsl ek - Al ol M ALE] 3 A A o
Ax s=27] A2}Fsleh (Fig. 3D). 2H| 7] & 2254 7kel| =

Fig. 3. The egg development of variable sabretooth blenny, Petros-
cirtes variabilis. A: 2cells stage; B: Blastula stage, 24 hrs; C: Optic
vesicle and otocyst of developing, 40 hrs; D: Head of embryo develo-
ping, 52 hrs 20 mins; E: Oil gloubles are decreased, 225 hrs; F: Emb-
ryo just before hatching, 330 hrs. Scale bar=1.0 mm.
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Hs - el - =xA

72 471 32 FelEg 1, mElE wE BE7bA] A
=Sk (Fig. 3E). 24| 27] % 330A]7bell = 2| e} 3 5l
Fio FAazrE ARSI, vl o] FAEeH,
wE e dahe 3 vewiA 13 Al=kEg)e (Fig. 3F).

4. Xtofe] 2| FHE) wE

B3l xzo] 7| Aol HA 2.59~3.02 mm (2.81+
025mm, n=5)% %I FEL J2 AL I §72
B F5E ek viel Ayaye FEAs g
CEHE FEERCERMED BB F
H3lom), ALEL 2843 953} 1e) 7432l 17
o p7bA) mopez A%se] Qlgich FARlE ofel

Fig. 4. The prelarvae and postlarvae of variable sabretooth blenny,
Petroscirtes variabilis. A: 2.81 mm in total length (TL) newly hatched
larvae; B: 3.04 mm in TL, 3 days after hatching; C: 3.12 mm in TL,
13 days after hatching. Scale bars=1.0 mm.

A Foll = ZH7F 270 2] efuke] A UL, o] A]7]€]
FE YX= B ol 355%% T} (Fig. 4A).

B3l 5 395 F7] zle]= AA 3.02~3.07 mm (3.04+
0.04mm)z oz 3 m|x=#Hu|7} Yr|xeow B3}
7] Alzbelgieh SAAELE o] F7 SIREI wE
SIEHol 4o YR7HA] mefom FAAE N, nE] 7]A
B AFAY sS4z 20702 Z7h8kT) o] A]7]19)

E 710]9] 32.9%% ) (Fig. 4B).

w3} & 1394 37] 2pe]= AA 3.04~3.20mm (3.12+
0.11mm)2 ol =z} I o] WslHr HHo|E HFo=
AF37) AR L, wE] SIRE oprte] 40 FA A
=z YA AAsg on, me] 7)Ao Ay SALE
23R ZUEek o] Al71¢] SR HIAE B Aeld
32.1%% F2 AFSozHE FFel| 9|33} (Fig. 40).

5. Aofe| =AU

53t 252 A7) Aol HE AA 2.8 mmE FIHE
o= R (parasphenoid)o] ZF3}3}iT, AdRE HF
1) 23 F (postcleithrum) o] F3}s}e] om, 72
o= Ao} (hyomandibular), @2 W o] X3 ol 7|5}
Y=ol = AAFeIF (premaxillary), o} Elel= X (den-
tary)e] 33t dgyol A F (epihyal), 44 Z
(ceratohyal), 7ZHdF (interhyal) @ 2789 A = (bran-
chiostegals)o] &35} 31, 2 3= (vertebrae) UZHE] 8
7f2] E-3F (abdominal vertebrae)z} 277)¢] w]3Z (caudal
vertebrae)o] F3}3}l7] AlEtslelom], B3F QFEelA{RE
3571¢] 41745 (neural spine)3} 87H2] &= (haemal spine)
o] ¥A= At (Fig. 5A; Fig. 6A).
w3 F 3dA F7IAkel= e A% 3.04mmE R
o| = o F (frontal), £ JAZ (ectopterygoid) ¥ 7| A EFZ
(basioccipital) o] Z3}3}3] 21, ZA el F-oll = AF4)| Z (supraclavi-

cle) @ F552 (posttemporal)e] Z3hatel ord, 4749] A%

Fig. 5. Development of the caranium and visceral skeleton in variable sabretooth blenny, Petroscirtes variabilis. A: 2.81 mm; B: 3.04 mm; C:
3.12mm in mean total length. ar: articular; bo: basioccipital; br: branchiostegals; cl: clavicle; ch: ceratohyal; dt: dentary; ecp: ectopterygoid; ed:
endopterygoid; eh: epihyal; f: frontal; hh: hypohyal; hm: hyomandibular; ih: interhyal; mx: maxillary; op: opercle; pal: parietal; po: preopercle;
pmx: premaxillary; ps: parasphenoid; soc: supraoccipital; sop: subopercle. Scale bars=0.5 mm.



& (actinost)o] F3Fslgdvh. 4F2 g FAFE (maxil-
lary)e] Z3}sbdar, 7ol ell= 343 (articular)o] F3}3}
gom, o] Mz Nz FrIskds ARl =
Z 70 Z (opercle)d} o}l Kol A} 7] (subopercle) o]
=3}3}9ic} (Fig. 5B; Fig. 6B).

13l 3 1394 I7|Aie gHF AR 3.12mmE FIH
Foll = =4 F (parietal) ¥ AFFFF (supraoccipital) o] 3}
313, Ad Foll = L F (pelvic girdle)2} 17]2] F4fFe]
o F3}stglon, /iRl W 9|k (endopterygoid) o] F
et Aol MxFe] o/lz ke, sHdF
(hypohyal)e] Zz}a}ol om, Aj7) Kol = Z A7) = (preoper-
cle)o] F3asict. HFFE 879 EFF3 3070¢] n|F
Zo| F3}5191c} (Fig. 5C; Fig. 60).
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Fig. 6. Development of the vertebrae in variable sabretooth blenny,
Petroscirtes variabilis. A: 2.81 mm; B: 3.04 mm; C: 3.12 mm in mean
total length. a: actinost; cl: clavicle; hs: haemal spine; ns: neural spine;
pt: post temporal; pcl: postcleithrum; pel: pelvic girdle; scl: supracla-
vicle; v: vertebrae. Scale bars=1.0 mm.
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W =2} x] 7o Alsts)Fole ZEW =2} Dictyosoma
burgeri (% %, 2014), $¥| =2}k*] Zoarchias uchidai @ A|
ZW| =2t%] Ernogrammus hexagrammus (¢]2} %, 1995) %
I 7o shte] S HAsle] o] Foz A B
335} 23 2)$w =21%] (Kim and Han, 1989), A u] =2}
(Kim et al., 1992) W o=zt =2}%] (Park et al., 2014) 53}
Zhol 35 FAEA 4, EAlC] mH & ¥ Fo=
B2 o] v M=t k] e og »
ZA)7] ¥ 7o) Hedhs d5s Bo| FAlol &ttt

F2 EBA0 miel| oS FAAT|E Avl =k o F
o] A ARl kA oIy wiEe| R-3d zid
717} Al AFFA], F F wpu] H el Abeke g o] g}
Zhol b EARY mHo] winiyA| ok sjzhe AR}
422 Adahs e &f 1A o deEE A WA
Sm Fe TN AHezyE AT Fe wse)
gt io =z FokEch
A JF AL LlIlmmz 22 3 o]Fl A
=22 (Kim et al., 1992)= 0.76 mm, *]-2H] =2}%] (Kim
and Han, 1989) 0.86 mm, g7 =2}%] (Park er al., 2014)
1.06 mm¥.c} Z] 3, L. trigloides (Faria et al., 2005)= 1.30
mm, L. pholis (Faria et al., 2002) 1.30 mmEc}= =9k
(Table 1).

3 dj7hA] Ao EE AR 2 27.0°CellA 24| %
7] ¥ 330417 "hell R-3}eks] 3, A =2HA] (Kim et al.,
1992)% 4=& 23.3°Cel|A] whA] 34 F 102~ 105417k The]
n3} slgjon, x| =2}x] (Kim and Han, 1989)= 42
18.5~23.0°CellA] 44 & 162417k 408, 572w =2}
(Park et al., 2014)= 2~& 27.0°CellA 7] & 203417+
408, L. trigloides (Faria et al., 2005)= 42 14.0~16.5°C
oAl WA ¥A & 336A|7%, L. pholis (Faria et al., 2002)=
T 15.5~17.5°Col|A] 384A|7F abef| FL3}aldet. L. triglo-

Table 1. Comparison characters of the eggs and larvae characters in the species Blenniidae

Species Eertlllzed °s8 Time of hatching (*WT) Hat(.:hmg larvae Reference
diameter (mm) size (mm)

Petroscirtes variabilis 1.11 330 hrs (27.0°C) 2.81 Present study
Pictiblennius yatabei 0.76 102~ 105 hrs (23.3°C) 3.08 Kim et al., 1992
Enchelyurus brunneolus 2.80 William, 1987
Omobranchus elegans 1.06 203 hrs 40 min (27.0°C) 3.06 Park et al., 2014
Omobranchus punctatus 2.70 Kawaguchi et al., 1999
Omobranchus fasciolatoceps 3.04 Kawaguchi et al., 1999
Lipophrys pholis 1.30 384 hrs (15.5~17.5°C) 5.03 Faria et al., 2002
Lipophrys trigloides 1.30 336 hrs (14.0~16.5°C) 4.80 Faria et al., 2005
Istiblennius stellifer 0.86 162 hrs 40 min (18.5~23.0°C) 2.70 Kim and Han, 1989

*WT: water temperature
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s - due| - = 3
ides (Faria et al., 2005)¢} L. pholis (Faria et al., 2002) R t}=
wh2k 5 A 221%] (Kim et al., 1992), #*]&w] =2}%] (Kim
and Han, 1989) 2! 352wl =2}X] (Park er al., 2014)H.oh=
FEpA|ro] e ARk A A Fke| 2 Awl=
2}2] (Kim et al., 1992)¢} #*]-&-#) =2}%] (Kim and Han, 1989)
B} =9kw, kx| =2hx] (Park ef al., 2014)8} 72¢ror}
23 A2ke] 2o el Fol WE Fol7} alt Ao wel
o}.

M =ebx] AT HFH A5 24 27]o 23 A
3, ARG BHAZLE 2] e 2427 e
AZbe e A webNs o s vlae) BR A e}
=] (Kim and Han, 1989)= 43 & 2A]7to] A Q=g A
Wl = 2hx] (Kim e al,, 1992) 442 AQAF AH4 o
Al om, o572 =2k (Park ef al., 2014)= Fu) 7)ol &
@ Apelgch @A) ekl AT Qs A ek 3
ool 271l A Amt R Aol 7}
M seHe Az s ofsly] diel Adel @
77k Be% Aoz Arhas.

B3k A% Aols] e viwAL o Ad w2
2.81 mm, #-&¥] £2}4] (Kim and Han, 1989) %+ 2.70 mm,
E. brunneolus (William, 1987)= A} 2.80 mm, O. punctatus
(Kawaguchi ef al., 1999)= A|# 2,70 mmXEc} Bl wA 71 #H
o]l o} O. fasciolataceps (Kawaguchi et al., 1999)= A=}
3.04 mm, AW =2}x] (Kim et al., 1992) AA} 3.08 mm, L.
trigloides (Faria et al., 2005) 7%} 4.80 mm, L. pholis (Faria
et al.,2002) A7} 5.03 mm, $F5-Z] = 2] (Park er al., 2014)
AAF 3.06 mmKB = -2 Ho|glt)(Table 1).

A =etx] §-3} zpeie] FAUY HAE By, 7] B
3} AFRE F3p} Ao ol AoE Hol iA 3
Ao M LE] iAol F3Prt zeYEl Hoz . o]}
Zre] o b A MBE wiAel| F3pr} Ay HE oIF
2x 22 3 o) Fel Aul=ekA (Kim er al., 1992), #]-&)
= (7] 5, 1992) 2 2w =2} (Park er al., 2014) 2
Al =2k 9} SAehelet.

Aole] BAWEE 35 A5 Ayt ATo] U
GEe] AN, o]e} e WIS Aolo} IH oF
Fato] ®A F3}ale] whE Ho] AHE B3 7] AES
Fol7] $13t Aoz AzEH, njTds
laevis (713} 3F, 1989), Z7}X| 327 Gasterosteus aculeatus
(8} 71, 1989), 23] B-2F Sebastes schlegeli (713} 8F, 1991),
2= o] Sebastiscus marmoratus (7] 5, 1997) ¥ %] Para-
lichthys olivaceus (3t3} 71, 1998) 5-2] o] FollA| & 4= glt}

HEEE B $32 olFk EAow 192 24l 3
onf, B0 FAE IV} 1, 2001). F5} A5y
B HFFe] 3R g AW == (R 5, 1992), =
&=t (A & 1991), o] (R 5. 1997), |A (3H+ A,

Chaenogobius

1998) @ W E&X] Rhynchocypris oxycephalus (3+3} =, 2001)
o= 2 u bR o] HFTE 13} A FRE Z3}E o
R, FAFH A EE] FARG WA F3ER]oH, 4l
A3 ATl 2ol Eshehc

AN Aol o] Bgelzs offele) X
o 747 248] ool WAHe] ¥3sHA e B A
et} 079 Aolol At & 4 gt Aoz Beks
o, 2740l $RE S e TT 3o W 5 AL
Row e

A =2t o7 A4 BE H7F £ 82 40
A o] Fof MAs= FA Wl A el A #]4H
l #E B 2APL o AAen F& FAI] ST
o A3 zts s Fray] AsMe 494 S
B3 AF7L o] FelAof & Aoz AztEit

2 A7 =) Ass 9 G DA Reie)
HdE 2ARSFY 25 A7 Z|EZAE R o] 43)
A ArE . AT P oz i) 2R 34
Aatolgly 4T Fx 10~117gen, Fe] =7)=
0.90~1.43 mm (F3 1.11+£0.23 mm, n=10)H i} A&
52 255~28.5°C (H 27.0°C), P+ 32.5~33.5%0 (F
T 33.0%0) WS FAEEH o HA AALS A =27 F
247k wliuke] ko] 2/3 o] ikE Hw WiE e} 7]
wj7]ell 2Etsieh 2 27] ¥ 33047kl = B]FF §le] 3
A=A, e g B3 v ewA 3 AIREE 9
o} 23} 23] A7] zpe]: AR 2.59~3.02 mm (2.81+
0.25mm, n=5)2 3} - 99 U, G F7=
g AElgd B3} 3 344 3] Ao A 3.02~
3.07mm (3.04+£0.04 mm)Z =toz ¥ mERrgn|s} o
7|mefo g R3slr] AlAbE 23t = 13d4 7]z
o] AAF 3.04~3.20mm (3.124+0.11 mm)= ol &} $
Elo] Wtslm A He] A 317] Al=Fslodc)
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7149 - 33 1989. v|ZEL5, Chaenogobius laevis (Steind-
achner)®] wt whAz} A}xef. gh=-4At#}sh3] A, 22: 317-
331.

A4 - A3 1991, 23] B2}, Sebastes schlegeli®] 7|82}
gh=to] 73137, 3: 67-83.

74 - A5 - 73l 1992, *] &) =8}k, Entomacrodus stel-
lifer lighti k=019 (f7fffa) e} AU Sh=o
513]%), 4: 31-43.



24 . AF - 7r3=u) - AR - WETF 1997, 28 6] Sebas-
tiscus marmoratus %71 Aol FdF AF 2. A& ZHH
o] ejRge] B A W sharo] {35 A], 9: 186-194.
Rola - H & - ole - ol g - 1A - 2AW. 2005, AT
S =7 ()AL, pp. 407-410.
whlel - S5 - v - A7) e - 2A9L 2014, B
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