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Fig. 1 Reproductive behavior of Omobranchus fasciolatoceps in captivity: (A) before spawning, the male approaches
the female, frequently swings his tail, and then quickly returns to the PVC pipe; (B) the male attracts the female into
the PVC pipe; (C) the female enters and lays eggs on the ceiling of the PVC pipe; (D) the male spreads sperm on the
eggs; (E) after spawning, the male drives the female out of the pipe; (F) the male guards and cares for the egg clutches

until hatching.

MRS - eSS H OV E EITRF L (Fig.
IF) - e {lal E DA o - e fof i Bl — Rt p s »
MYk btk - fFRgEITFH PVC A -

= IR R AR

DEUR)R SRR T SRS O R [EE ~ SERIRIRE TSN -
A B —HER - ZREIIONEE L 0.99 + 0.01 mm
(0.92 - 1.05 mm, n = 30) ~ JHERR B 0.26 £ 0.00 mm
(0.23 - 0.27 mm, n = 30) » SZFEFIEEHTH PVC &—
I EAEE R - fE7Kif 29.0 - 30.5°C R » 3%
Fat% 3 min > BAARSE—K3 2L A 2 ] (Fig.
2A) 5 3ZHEt& 24 min - B TR HEA 4 HHIEHA
(Fig. 2B); 3Zf#1% 2 hr 57 min» 3£ A 32 filiiEHl (Fig.
20); Zf51% 4 hr 8 min > JE A 64 ffEHA (Fig.2D);
A% S hr21 min - GRZEREEREIKAD - RS> 2
B R TRELGHEO EASKEWY (Fig. 2E); 328
#% 6 hr45min » £ AJFHGHA - AIEIS SR N
=R fEE 75% (Fig. 2F) 5 3Z2f&1% 62 hr 23 min >
AR EH N s B A 90% (Fig. 2G) 5 5ZFE1% 64
hr 25 min - RESTERCIEREEE] 3 EVLET (Fig. 2H) 3
2514 66 hr 44 min » HER 6 [EIET (Fig. 21) 5 3%
5% 71 hr2min » I 19 EALET (Fig.2)) 5 3245
86 hr 14 min - BRI - FEARELONEZE M ~

Fig. 2 Embryonic development of Omobranchus
fasciolatoceps at 29.0-30.5 °C: (A) 2-cell, af =
attachment filaments, b = blastomeres, og = oil
globule; (B) 4-cell; (C) 32-cell; (D) 64-cell; (E) morula
stage; (F) 75% epiboly completion; (G) 90% epiboly
completion; (H) 3-somite stage, s = somite; (I) 6-somite
stage; (J) 19-somite stage; (K) pec-fin stage, t = tail; (L)
protruding-mouth stage, m = mouth; (M) hatching.
Scale bar = 1.0 mm.
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hr 29 min > FERFHAVIER A FTAE S - U SRS
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ML 27 RAPABEEE 10.86 + 038 mm (n =
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Fig. 3 Larval development of Omobranchus

fasciolatoceps at 29.0 - 30.5 °C: (A) newly hatched
larvae, 3.20 = 0.03 mm; (B) 2 day post-hatch (dph),
3.47 + 0.02 mm; (C) 4 dph, 4.44 = 0.01 mm; (D) 6
dph, 5.30 £ 0.02 mm; (E) 10 dph, 5.21 + 0.32 mm; (F)
16 dph, 7.72 = 0.03 mm; (G) 23 dph, 9.67 + 0.30 mm;
(H) 27 dph, 10.86 + 0.38 mm; (1) 32 dph, 11.36 + 0.48
mm; (J)) 50 dph, 17.95 + 0.46 mm; (K) 53 dph, 20.55 +
0.47 mm; (L) 66 dph, 25.11 £ 0.93 mm. The scale bars of
(A) - (L) =1.0 mm.
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Fig. 4 Development of total length of Omobranchus

fasciolatoceps from newly hatched to 66 days post-

hatching in culture. All data are expressed as means +

SE.

HRAHIER 10 - 12 fekr B ekl - B IRRRER -

IEIRE AT A FE SRR TR Ay 0 SR

BRI & BRI/ NE (Fig
3L) - BEEH/E MU LR 56 66 K> e R — K
RREEEES AU Y = 3.2390 + 0.2282X + 0.0016X?
(R*=0.991,n=209) » HrirY B2 - X RliHL
‘"R (Fig. 4) - BEIHJR BRI LR A 66 K- T
B ZRAEEHE AR Y = 351.13+45.47X-
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0.36X? (R2=0.961,n=130) » Hr Y J51f& » X J&
Wb RE (Fig. 5) -
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Fig. 5 Development of gape height of Omobranchus
fasciolatoceps from 0 to 66 days post-hatching in
culture. All data are expressed as means + SE.
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E HIHERERS B AR T 60 RAVTE 7R8I
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T MR 0 psu BREGIIHERIE EERDE 4 KBd4A
HEBECTER - R 16 psu HHTEEERS 14 X
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Fig. 6 Daily feeding rate (A) and survival rate (B)

change of juvenile Omobranchus fasciolatoceps under
different salinity levels (33, 16, and 0 psu).
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Table 1 Ten-day mean feeding rate (%) of juvenile Omobranchus fasciolatoceps under different salinities

Experimental days Treauments
33 psu (control) 16 psu 0 psu
1-10 96.5 +1.9° 88.8 + 4.3° 17.1 £3.2°
11-20 98.6 + 0.6° 94.8 + 2.4° 2.0+09°
21-30 96.8 + 1.4° 98.2 +1.3° 0.3 +0.2°
31-40 99.6 + 0.3° 99.5 +0.2° 32.0+7.9
41-50 100.0 = 0.0* 99.1 + 0.6° 454 +3.2°
51-60 98.8 + 0.5° 98.3 +0.9° 12.2+2.7°

Means sharing at least one common letter are not significantly different, whereas other comparisons differ at p < 0.05; values
are means = SE; N = 10.

Table 2 Ten-day mean survival rate (%) of juvenile Omobranchus fasciolatoceps under different salinities

Experimental days Treauments
33 psu (control) 16 psu 0 psu

1-10 100.0 £ 0.0° 100.0 £ 0.0° 99.1 = 0.1°
11-20 100.0 £ 0.0° 99.1 £ 0.2° 91.8+1.2°
21-30 100.0 £ 0.0° 97.5 + 0.0 77.4 = 0.6°
31-40 100.0 £ 0.0° 98.0 + 0.2° 75.5 +£0.2¢
41-50 100.0 £ 0.0° 97.5 + 0.0 74.1 £0.1°¢
51-60 100.0 £ 0.0° 96.5 + 0.2° 73.5 £ 0.0°

Means sharing at least one common letter are not significantly different, whereas other comparisons differ at p < 0.05; values
are means = SE; N = 10.

Table 3 Growth performance of juvenile Omobranchus fasciolatoceps under different salinities over 30 and 60 days

Treatments
Parameters
33 psu (control) 16 psu 0 psu
Initial total length (cm) 2.57 £ 0.05 2.60 £ 0.02 2.61 +£0.02
Initial body weight (g) 0.069 = 0.001 0.064 + 0.002 0.062 = 0.001
30 days
Total length (cm) 2.78 £ 0.02%® 2.87 +0.03° 2.67 £ 0.16°

Body weight (g) 0.199 + 0.006 0.216 + 0.007° 0.160 + 0.004"
DWG (g d) 0.0043 + 0.0002* 0.0050 + 0.0002* 0.0032 + 0.0001°
PWG (%) 187.71 £ 16.59° 238.64 + 20.42° 157.38 + 8.72°
SGR (% d™) 3.50+0.18° 4.04 £ 0.19° 3.14 £ 0.11°
60 days

Total length (cm) 3.05 £ 0.04° 3.14 £ 0.03% 2.81 +0.03°
Body weight (g) 0.24 + 0.02° 0.25 £ 0.01° 0.21 +0.01°
DWG (gd™) 0.0029 + 0.0003* 0.0031 = 0.0002* 0.0032 + 0.0001°
PWG (%) 256.30 + 38.53° 290.12 +23.12° 24290 +17.31°
PWG (% d) 2.09+0.17° 2.26 +£0.10° 2.04 +0.08°

DWG = daily weight gain; PWG = percentage weight gain; SGR = specific growth rate. Means sharing at least one common
letter are not significantly different, whereas other comparisons differ at p < 0.05; values are means + SE (N = 4).
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Table 4 Comparison of eggs, larvae, and juveniles of ornamental marine blennies

. Incubation . Accumulated  Total length TL at
Species Diameter of temperature Hatchmg thermal units  (TL) at newly juvenile Reference

egg (mm) Q) time (hr) (ATUs) hatched (mm) (mm)
Ecsenius bicolor 0.78-0.81 28 187 218.2 3.01 - Suzuki et al., 2001
E. midas 0.68-0.71 27 158 177.7 2.88 - Suzuki et al., 2001
Entomacrodus lighti - 26.6-28.2 - - - 13.60-16.70 Kim et al., 1992a
E. stellifer 0.84-0.88 18.5-23.3 130 100.2-126.0 2.70 - Kim and Han, 1989
Lipophrys pholis 1.21-1.41 17 384 272.0 4.73-5.33 17-19 Faria et al., 2002
L. trigloides 1.12-1.50 21.0-23.0 312-336  273.0-322.0 4.8 12.0-14.0 Faria et al., 2005
Meiacanthus atrodorsalis - 28 181 211.2 3.11 £0.15% 13.321.88* Moorhead and Zeng, 2011
M. grammistes 1 28 168 196 3.0 - Olivotto et al., 2010

- 27+1 203-207 228.3-232.8 3.11 £0.14* 7.93 +0.56 Kien and Zeng, 2019

M. nigrolineatus 1.0 241 192-240  192.0-240.0 3.7 15.3 Fishelson, 1976
Omobranchus elegans 1.06 25.5-28.5 203.6 216.3-241.6 3.04-3.09 21.5-22.2 Park etal, 2014
O. fasciolatoceps - 25-30 - - 2.87-3.17* 9.70* Kawaguchi et al., 1999

0.92-1.05 29.0-30.5 183 221.1-232.5  3.20+0.03 11.36 + 0.48 Present study
O. loxozonus 0.98-1.13 26.5-27.7 360 397.5-415.5 3.6-3.8 9.0 Dotsu and Oota, 1973
O. punctatus - 25-30 - - 2.52-2.90* 10.27*  Kawaguchi et al., 1999
Parablennius yatabei 0.72-0.80 20.0-21.4 105 87.5-93.5 2.71-3.35 - Kim et al., 1992b
Scartella cristata 0.52-0.71 22.5-23.0 227.5 213.2-217.8  3.17 £0.05 6.49-6.83  Suzuki, 2003
*Standard length; - no data

= E FE R T EACRIFZE Hh S HE S AR Fe R

TS0 A T EREE Ay D BE VS SRR 1Y 48 JE
17 R e fa e 28 Bl - S @A 1R » Wk (e
e AN BLUEDN - BAMBE (Meiacanthus
grammistes) 1 4= 5 17 Ky FIl 2 i i A ok 3% )
(Olivotto etal., 2010) - Bt HE 5 SRR HE L6 SR B 8
5| HEFEEITT R EL Sunobe (1998) 1B MBI GEHIHS
SR, - (BN A RO SR A PR S T FEE A
SUOREINRIIT Ry o 228 BRERIAY AR JEA T R U2 Hh it
B E)  FEIESI R TAERY S R
W B [RIIRFEED S AeRatE i iR f—
[FIEEA S (HR R AR B SN - NAESELX (T
MUY BRI N > it DA DURESS A £ e A B
REERRINEDY (Sunobe, 1998) - Park et al.
(2014) HUFRHLIRSERAGREIL - B3R SE /8 R 1
FAEERTEEEEE (CMER) - EHE R
ASLRIRE » N AEAE S A THER - HEffEre e
BRI E RSN » EEDNSE 8% - MER iR 50
FEEFE IR - A FF LR - S FR e fe L RHT

S BT FIR L RafE PVC B HEAR - SERiHISO
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By (Dotsu and Oota, 1973; Park et al., 2014) » fE4%
e b B R R RN T Ry - BRATRRIRER (M.
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ANFIRERR S HEE A B EEDN (Fishelson, 1976) » i
SEERRREN (M. atrodorsalis) fEBE5H I £ 22—
Fe 1 B e £ B CRGEET T » S5 Er e —Se Ak
5584 (subordinate) PR /LA A [G]—EH N
RIs2 g » Rt HoAth e f2otE AR — S DN
(Moorhead and Zeng, 2011) » BE5E)E SEHRH ] —H#L2K
AR - e H — R R A LR —
LRGN -

LiE U S SRR 1 52 RS DN B A7 HE FO B & R AT B
HoAth 14 FEETRHEE A AL (Table 4) - ZFE5)
B HAMAREEARL - 3R BOR EERRE ORI B A
[l % %+ B O 8 & I B9 — 10 & A R
(Dotsu and Oota, 1973; Fishelson, 1976; Kim and
Han, 1989; Kim et al., 1992b; Suzuki et al., 2001;
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Faria et al., 2002, 2005; Suzuki, 2003; Olivotto et al.,
2010; Park et al., 2014) - Kawaguchi et al. (1999)
126 R D B S R AR T 52 RS I B R AL
W 9 30 Bk Bt 5E /B SR A ON AR K/ IVEs 0.92 -
1.05 mm > BT EFMEE (1.06 mm) (Park et al.,
2014) ~ BRI (1 mm) (Olivotto etal., 2010)
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Sit 5 8 8 63 1 52 K IR R IR P R R B 22101 -
2325 » BAZESENE (216.3 - 241.6) (Park et al.,
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DE S SRR I L fF e R Ry 3.20 +
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(Suzuki, 2003) ZHJHHFFE -

Kendall etal. (1984) 5 H{FfAlEREEH
B Y FRHRIIG - 3 AHE Y] - DEUH S SRR AL
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Artificial Propagation of the Top Hat Blenny (Omobranchus fasciolatoceps)
and the Influence of Acute Transfer to Different Salinity Conditions on
Feeding, Survival, and Growth Performance of Juveniles

Pei-Sheng Chiu®, Shine-Wei Ho, Cheng-Hsuan Huang, Yeong-Torng Chu and Shinn-Lih Yeh

Mariculture Research Center, Fisheries Research Institute

ABSTRACT

The top hat blenny, Omobranchus fasciolatoceps (Richardson, 1846), is distributed in the northwest Pacific,
and inhabits reefs, estuaries, and coastal waters. It is an ornamental fish and is able to acclimate to brackish and
fresh water. For the first time, our study evaluated the effects of captive breeding and juvenile acute transfer to
different salinities (33, 16, and 0 psu) on feeding, survival, and growth performance of this species. In captivity,
before spawning, the male attracted the female into a PVC pipe. The female then entered and laid eggs, and the
male spread sperm on the eggs. After spawning, the female left, and the male guarded and cared for the egg clutches
until hatching. The fertilized eggs, with a mean diameter of 0.99 = 0.01 mm, were adhesive, demersal, spherical,
and transparent. Embryonic development lasted 183 hr at 29.0 - 30.5 °C, and the accumulated thermal units were
221.1 - 232.5. Newly hatched larvae (3.20 = 0.03 mm in total length [TL]) transformed into the juvenile stage
completely when TL was 11.36 + 0.48 mm. Over a period of 60 experimental days, the feeding rate (0.3 - 45.3%)
of juveniles acute transferred to freshwater (0 psu) was significantly lower than that of those transferred to 33 psu
(96.5 - 100.0%) and 16 psu (88.8 - 99.5%). The survival rate (100.0%) of juveniles acute transferred to 33 psu
was significantly higher than that of those transferred to 16 psu (97.5%) and 0 psu (77.4 + 0.6%) from 21 days. At
30 days, TL, body weight, daily weight gain, percentage weight gain, and specific growth rate of the juveniles at
33 psu and 16 psu were all significantly higher than at 0 psu. Our results could contribute to the development of

captive breeding and low-salinity acclimatization technologies for other euryhaline ornamental blennies.

Key words: Omobranchus fasciolatoceps, artificial propagation, salinity, growth performance, survival
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