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sk Hippocampus barbouri®) 514 71E7/WLE AT o] A7e A=Al Dikel H barbouri 17§47}
F208 154 vleje] o) g tdo R FeE dee] 54, A% 28 AEES AT 24 3194 A=
EFAF0] 8.82~1036 mm (HT 9.48+0.69 mm, n=4)°]| L, TR =& v] 7EA =] 281 JR=8n| E7) F
ZFZy 17, 14 2212 o) FAH] Ut E4F 3 1684 EFAAL 12.33~13.91 mm (13.01£0.75 mm)E 4]
A Alg =2 GIhEA destel A9 ¥ RS 5] AgElan. 24 F 2094 A)30] 14.37~15.79 mm
14.97£0.62 mm, n=4)2 A7A8IHA FFo|7t 71l AojH A ofefe] FHEAE A3 2halse) Hojsl Ao &
Abeh A2 S 2T o] A7) AEEE 91.6% oIt B4 F 41UA 2ol FFEA o] 20.14~24.80 mm
(22.89+2.22 mm, n=4)2 AZsIHEA vj2]9 & dF5Ho R FolRA L BolA o7 9 E7)7}F Eolr #e) mok
o2 g ed o] A7) AEE BFl 11, MR 357001 dAEe] = AL #d = Q3T o] A7) AE
& 57.1%F ok 24F T 158UA 9= 59.07~63.76 mm (61.4243.32 mm n=2)0. & AdAsle] AR e £, =
=24 2] v)Ae] uj&-2 7Hzb 19.1+0.3%, 25.2+0.7% 28] L 55.840.3%°1A3L ©] A7) AL 15.6%ITh.
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We have investigated morphological development with growth and survival rates of juvenile for 158 days
after parturition to get a basis data in the way of establishment of breeding techniques in the common seahorse
species of Barbour’s seahorse, Hippocampus barbouri. At 1day after parturition, seahorse larvae were
8.82~10.36 mm (mean 9.48+0.69 mm, n=4) in standard length (SL) with 17 dorsal fin rays, 14 pectoral fin rays and
4 anal fin rays. At 20 days after parturition, the size of seahorse larvac were 14.37~15.79 mm (14.9740.62 mm,
n=4) in SL, snout of seahorse larvae became slender was long, and body was coloration to the full as adult sea-
horse. At 41 days after parturition, seahorse larvae were grew 20.14~24.89 mm (22.89+2.22 mm, n=4) in SL
with development of several spines in coronet, and their have 11 trunk rings and 35 tail rings. At 158 days after
parturition, seahorse were grew to 59.07~63.76 mm (61.42+3.32 mm n=2), and head length (HL), trunk length
(TrL) and tail length (TaL) were composed respectively 19.1+0.3%, 25.2+0.7% and 55.8+0.3% of SL. In this
time, survival rate is 15.6%.
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3 u}F-(Seahorsey= IR, 53-8 BPAE 28 25
F 59 BFo= YAHIE o|RAR L 9lo 1993dRE F
A F7hE e Aol wFo] G A 2 2t g
vt AEAYE FH3A ZA2E S (Vincent, 1996). 3vH&-2]
FL FEFL AmUAe}, x, WA=, d, vivt 287 |
Edog o] Ao 2ZE MAl= AxE T2 S, o)t
a3 AUIEE S8 FEHI o dii dFox 4P
gol Fnprt UHET e A AAGez oid 249 vl
7t 2 HT e ALz FFHTH(Vincent, 1996).

o2 gt AJatollA] FA slwlo] e ATe AR 3= A
EAH 543 1529 S 1 2] BFox 2 Qo
(Lourie er al., 1999a). &3] 3ljnte] AFH4-2 A Apde] HE
I Fulold g AT T Sle WHOEA o] HAFHI Yo
H(Job et al., 2002) =M= oln] La=e] dul ol hate] A
J2 R Ak AL FFSA AAY GF AQFgHAe] A
¥ 3t tH(Forteath, 1997). &M == A AAZH o= mjd
8~10%2] 4J7o] 37 5 5(Vincent, 1996) U= s} =843l
TEHoZ UH37] siM e dinky] Qg Z|erlde) st
A77F HAEA Hash Ao}

4, vl 559 vyt RS2 ek (Kim and
Lee, 1995) A A 02 01451 A e o BFE0E F5
HA e =238 svle] 25 F2 ARy o, HE¥ 59
Faobrol I/ERE AR Yol &3 = HF ol

H. barbouri= 2 AE|B Y s Xty MAA= 74
10 m W&le] &2 sz e sz Fee g ofv] g /A7t
Ao 250701 N7 E E4b8hs Aoz gHA Uth(reviewed by
Foster and Vincent, 2004; Wilson and Vincent, 1998). §1x} o] &
2 FoF A5 BTN AYEHD e 58 AnEFY &
YR Maxdgeda e g oz QlEte sA|wte] FHSA 7hAast
3 3lof(Vincent, 1996), BE B didF0 2 A G =20 (Project
seahorse, 2002) # el CITES (Convention on International Trade
in Endangered Species of wild flora and fauna) g 2¥Fel| 2)5te] B
seojod HE 7] i AEZ Index o] 3R]

o] AFME A FIPIAIE B2 due QlF FRAL
71ENEe 5ol AHE SvE THE 4 UEE sha okg e
QA DA} AR 7L e sivF AEAEY 3E-S $3)o]
ok FoAE 2 §EFo] B QAV|ETF B H barbouri®]
4 ARAE ARSERA AR AR OEa AR FY oY
& AT

S ER

o{o| sHoOte] &Hel ALs

AFll AE-E H. barbouri®] Foj= 2004E 1= X olZ2HE
CITES 37k I =¥ ZoR dojzfzEes =8 o3
ARE BRI 7 AXE 450 L FF0] 98 ofZdFRNA ARSI
o} ARSEPAA A =83 H barbouri®] 3 /AE AW o
2 A 7F A" 1201 FH] FEleRd AAEE He 4

Ago) AEE H. barbouri= 5712 EEA % (standard length)
o] 111.8 mmo] 2 A ZF #(dried weight, DW) 1.061 gol1o.H
o}7le] HEAAS 123.3 mm, DWL 0.7640 golith.

XIo|AFS

T AgEo 22 89 3 vl2lY 3 H barbouri2F-E
44 156 7MA1S] Aol AW o544 ZR7F A" 120 L 5
ZFo] fElFzolA AS3IET A8 AR &4t 0d# ol 211
o] ZolE 24 7 BFR 07 A X7 1540} 2 A 2T

7 H. barbouri®] 243k 7] Alo] AR 32 E|Folth
29 Q7V7 Tishe sp.S} Tigriopus sp & FHELE sl B9
717} 28 falrRolA Aastdt. 282 2t 23bE Artemia
sp.E 3~5 ind/mL7} FAIEEE WA FFIALH drremia sp.
2 7117 Aol G Artemia sp.&k A= 7HeE BF Aleld
slo] 2 HE AASHM AR 20-25% a9} o)
o ARG 22 24.042°C, 98 32 ppt AF, pH 7.1~8.1¢]
HAA

Xtoje] HEefHst 2rEn O S5

Ao 7 4ADAEE 20% AEEol G Fejado
F&Le ) Fdu|7 (Stemi DV4, Carl Zeiss, Germany)S AH&-3134
I &%L digital camera (Olympus, Japan)Z #%3% ¥ Image
Scope (Version 2.3, USAYE o183} Lourie et al. (1999b)9] ¥
Moz Zt B9E 0.001 mm 7R &R A5 (Body Weight:
BW)2 ] EH9)| B0l Qe 858 AAF F A2 (A&D Company,
Japan)E 0.0001 g7kx] 243519t}

4 =

2[5 HHEf HHE

Z4H 3 197 Aol BE=Ade] 8.82~10.36 mmEET 948£0.69 mm,
n=HZ A Foll= 3B Hel=E Ay o] o] ZPHT O
A=Y, 7R =gv] 223 A =en 7] e 47 17,
14 28132 47 F4=] IiT. & SAUAET} s 2 5
o] AR & Wt AFo] FHAT FFe=E F5 FHE
AE F F 4,7, 1084 AE Fo| 5 Fo E252 FdE7H0
A O FREG S8ALFT) A5 BES AT AldE 3,
6, 8, 10, 12815 A Fo] FEAH AF S| § Fof| E&=
AR ST 3 FSA BXES Uen u) o] AFo
|3kl BAHT UAAR T Fo] yeR} A= &t o] A7]
wEe 95 S e FTHFig. 1A).

22 B 4YA 2ol HEAEe] 9.32~11.22 mm (9.98+0.63 mm,
n=7)2 A Fejo] AT = HXA F JAR 2124 H o)
S A e §H FFol8) oly T Ko A
o] &= Q1A & eI h(Fig. 1B).

45 8UA) X|of= EFEAI0) 9.17~12.59 mm (10.72:1.45 mm,
n=4)2 o| A17] vig] dole &4 F 497 A7) 22.4%004 27.4%
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Fig. 1. Morphological development of barbour’s seahorse, Hippocampus barbouri from 1 day after parturition to 28 days after parturition.
A: 1 day after parturition, 9.48+0.69 mm (n=4) standard length (SL), B: 4 days after parturition, 9.98+0.63 mm (n=7) SL, C: 8 days after par-
turition, 10.72+1.45 mm (n=4) SL, D: 12 days after parturition, 11.34£0.71 mm (n=4) SL, E: 16 days after parturition, 13.01£0.75 mm (n=4)
SL, F: 20 days after parturition, 14.97+0.62 mm (n=4) SL, G: 24 days after parturition, 18.79+0.94 mm (n=4) SL, H: 28 days after parturition,

18.60+1.65 mm (n=4) SL. Scale bars indicated 1 mm.

48] AL 50 F-Hol= Fae] H glgler ok
e i 29ls o] tlAl AT 59 4,7, 10<] A
B Fo] v B EZ FHlon vjFg 3 6, 8, 10, 12H#]<]
AFE FT ] Fol] EE2HYKFig. 10).

24312005 Kol FAAo] 1029~11.73 mm (11.3540.71 mm,
=) o] A|7] 71X A Feje] MAE7} Bol W FHej= & AA
oA FAA W] AL Hr| AFPT AFE Folls wHold
ztol7b YA 7 BT EEHUTH(Fig. 1D).

221 3. 1694 X0l EEA)E0) 12.33~13.91 mm (13.0140.75 mm,
n=HZ A& FFo| YEHIYL AL 77t ¥ wF3A
I e 57 B FCOA gy Bl R A% Eo] A
o] Felg wgslgon AFE FL2 ojdiAY & FHoeR T
Ao Azte g Eof e Azt e] FeldA S Eo] 70~45°
olgiulako 2 Gyl FojAlw 2] FeE UEHACkFig. 1E).

SAF 2 2095 Xlojx EEA0] 14.37~15.79 mm (14.97+0.62 mm,
n=HZF FFol7} 7He dojf o AL ol e FHRol %
3] A o] Agoje)l A9 vldt AMat AFE 2o
u)3el 1415 AFE I Tl thFig. 1F).

Z4F 3 2494 XolE HFARTe] 17.77~19.90 mm (18.60::0.94 mm,
n=HZ FFHo| & o el FUHE 5N 74 F4
Aoff whet ol ZstA LEE gler AyRRqE HFEe
=Fo| AsATHFig. 1G).

5 F 28U Xl XEAEe] 17.30~20.96 mm (18.60:1.65 mm,
=2 #z]e] Zo|7} AAe] 48.8%7HA] AL THFig. 1H).

4T 3297 Zoj= FEA 0] 1949-22.01 mm (20.59+1.06 mm,
n=4)F F& FAHOE olyn| Grljel orfje] #o] PAFOR F
=)o) AR W] Fo= AE Fo] ELHAU(Fig. 2A).

241 % 36UH) XoYs FEAE0] 16.56~24.68 mm (21.94+3.12 mm,
=52 i dolfd FEole S5MAE JeE AaiA T
sialom wE|x A A1 FHE e E o] Isith(Fig. 2B).

247 39UH] Xofs FFEA0] 19.39~24.72 mm (22.38+2.02 mm,
n=35)2 i F99] So] LHHIYL o7 WifFoe v F
HeZ 1379 Eo] WAE R FAHNL AvEXNH e F
2 A=t a8 iRy 188 AE ol AeA =<
th(Fig. 2C).

24 F 4197 Aol F2APEo] 20.14-24.89 mm (22.89+£2.22 mm,
n=4)2 Tale] L EYPo g FoRA I FA o e 7]
7} Eolx] #e] Reko R WY ojnf AFE BEol 11, &
ol 357071 A= UHFig. 2D).

45 82UA| ZAls BFEA1E0) 37.54-45.11 mm (40.51+4.04 mm,
n=3)2 AL e] Zo7} A 51.5%7A NN W] e %
T 5o FAHZ oW F5olE HolE TA FHE ¢ U
0T S FAYRL AEF AFE Alold] 2F0] TR F
AR 9 A F =L dedEo] gxdghdoje] FH = W2 EArkFig. 2E).
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Fig. 2. Morphological development of barbour’s seahorse, H. barbouri from 32 days after parturition to 158 days after parturition. A: 32 day
after parturition, 20.59+1.06 mm (n=4) standard length (SL), B: 36 days after parturition, 21.93£3.11 mm (n=5) SL, C: 39 days afier parturition,
22.39+2.02 mm (n=5) SL, D: 41 days after parturition, 22.89+2.22 mm (n=4) SL, E: 82 days after parturition, 40.51+4.04 mm (n=3) SL, F: 97
days after parturition, 42.07+0.23 mm (n=3) SL, G: 145 days after parturition, 54.55+2.38 mm (n=3) SL, H: 158 days after parturition,

61.42+3.32 mm (n=2) SL. Scale bars indicated 1 mm.

Z4kF o7 A= B0 41.81~42.26 mm (42.07+0.23 mm,
n=3)Z o] Al7] & AAY AE F& AL A SLEAT
(Fig. 2F).

45 14595) A= BF=Ae] 52, 65~57.22 mm (54.55£2.38 mm,
n=2y7}A A4S (Fig. 2G) &2 5 158U Aol B
59.07~63.76 mm (B 61.4243.32 mm, n=2)% Qo] 7} A2
19.1%, % Ao 25.2% 28|32 7o)} 55.7%Ach(Fig. 2H).

ME, Heold MA 72|17 MCHAME d|n

20059 59 8 &4 5 20053 109 18U7HA] 158U B9 A
barbouri A9 FEAA AS(BW)Y Hile 4148 7=
o} ghtel A FAIE HE o) 41U¥ o] FREE wjg FF
§ A G AFe] TP AEEHATHFg. 3).

1) &4 T 41987 9] dFAA AT A%

ZXF 2 195 H barbouri A1) EEA AL 8.82~10.36 mm
(9.48+0.69 mm, n=4)°]32L Z4F F 41450l 2o 20.14-24.89 mm
(22.8942.22 mm, n=4)= ©| 7|1Zv H. barbouri A2 FFA 733}
UH (age)de] #A= 23 22 J7 Ao =E Ueid 4 3
o AdYAES 0.37 mm/dayo] ATH(Fig. 3).

Standard length = 8.13 + 0.37 age (*=0.9729)

24 5 195 AZ=L 0.0025~0.0031 g (0.0028£0.0004 g, n=4)
AL 22 F 4195 ZolE 0.0235~0.0285 g (0.0260+0.0035 g,
n=4)= °] 712+ H. barbouri 4|¢] AT ()7 dH el A=
T e 3 AR Yerd e AdAES
0.0007 g/day°]Ac}(Fig. 3).

Body weight = ~0.0015+0.0007 age (*=0.9351)

2) 24 T 419EFE 158U R Y BRI AT 4%

45 4195 Koje FEAA0] 20.14~24.89 mm (22.89+2.22 mm,
n=4A Z4F 5 158850l Ajof= 59.07~63.76 mm (61.42+3.31 mm,
n=2)Z o| 7|7t H. barbouri A019] XA gw} dH el HA=
S 2 39 BAN R e Il dHRES
0.27 mm/day®] A tH(Fig. 3).

Standard length = 12.18 +0.31 age (= 0.9787)

23 5 4197 Aol Al 0.0235~0.0285 g (0.0260+£0.0035 g,
=43 E4k T 158U RJojE 0.3037~03319 g (0.3178£0.0199 g,
n=2)Z ©| 717V H barbouri AF12] A3 ¥ e AAE v
2L 3 BAA 2 vER - ollem A7HAER 00027
day°]|$lth(Fig. 3).
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Fig. 4. Growth of head length (HL; a), coronet height (CH; b), trunk length (TrL; ¢) and tail length (TaL; d) of barbour’s seahorse, H. bar-
bouri for 158 days after parturition.

Body weight =—0.0863 + 0.0024 age (r* = 0.9775) FAE F4=2.19+0.07 age (*=0.953)2] I LAz ey
AR, 7RSS 0.07 mm/day 01Tt T S F 158

3) 2oy 4 AA Aol F4L 11.43~11.98 mm (11.71x0.39 mm, n=2)% *J
Z2 F 19 H barbowri AF019] F74(Head lengthy 191~2.65mm 781 (Fig. 4a) FAGEAIA E4F & 4195 158U7H4] £33
(22120.35 mm, n=4)°) 2 4197 A= 487~5.17 mm (5024014 mm,  LF32) FAE F4=3.19+0.06 age (*=0.9743)9) A HA4

_‘:]:__
n=4)2 Fig. 420l Ve 3 2ow, of 7|7k 443 4Rl o2 vehd = UL o] 71 dZMEELS 0.06 mm/day ©10F
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243 197 Coronet height (CH)= 0.40~0.46 mm (0.43+0.25 mm,
n=4)°| Z 41¢7] 1.69~1.82 mm (1.76+£0.09 mm, n=4)2 33}
(Fig. 4b), ©] 717+ CHS} L& 3}e) rﬁrﬁﬂb CH=0.38+0.04 Age (
=0.9812)=2 YERE 4 U Y7H3AES 0.04 mm/day ©) T
23 3 158UA) H. barbouri 2}015 5.30~5.46 mm (5.38+0.12 mm,
n=2)° 2 X331 I (Fig. 4b), T4t T 41955 158U7k=]2] CH
9} dB o] FAE CH=0.61+0.03 Age (r’=0.9295)¢] &7 #7
2o Uepd 4 dem Y7HAEL 0.03 mm/day oIt

24 % 195 B% 8 (Trunk length)y 2.04~3.71 mm (2.86+0.87 mm,
n=4)°)3. 4145 4.63~8.07 mm (6.50+1.48 mm, n=4)= 423}
AT (Fig. 4c) ©] 717+ BER} A (age)he] 474 = BEA=064
+0.10 Age (%=0.9633)2] 3] #7412 Oi el 4= J9s U7t
AZAEL 0.10 mm/day ©1Sit) E4F & 158?:_101] H. barbouri®]
Aol 14.59~16.34 mm E5(15.47£1 24 mm, n=2)>.E 473}
o (Fig. 4c), B4 3 414 ©|FFE 158U7A] &84 L%
o] A= E%A4=4.18+0.08 age (*=0.9501)%] 37 BAHo=
yepd & dglen d7-47482 0.08 mm/day ©13ATh.

U] (Tail lengthye Z4F & 194 3.66~5.05 mm (4.410.62 mm,
n=4)°141 4144 9.80~13.41 mm (11.38+1.55 mm, n=4)Z 373}
HIL(Fig. 4d), ©] 717+ vl d¥ ] FA= UW=3 31+0.20
Age (P=0.9590)0 2 JERH 4 QA Y7 FEL 0.20 mm/day
o1k, B4F F 158YUA] xJof= w7 33.05~35.44 mm (34.25+1.69 mm,
n=2)= 4748t (Fig. 4d) 24+ F 41478 158Y471R| 9] w3z}

4r
21 *
H. =0.1845L +0.9237
0F (P =0.9889)
€
E 5t
£
S st
o
=}
S at a
Jung
2 *
0 N . A )
0 2 2 0 0
187
16 *
“r TrL = 0.2594SL + 0,5437
Eu (* =0.9916)
<10
k=)
58
x
56
£ C
4
2
o . ; L ,
0 20 2 i) 80

9 2T AE 129

oJ#zte] DA | A=4.81+0.18 Age (P=0.9579)2] 37 A4
o2 Jepd = YA U7HFEL 0.18 mm/day ©]tt.

4) )J-ﬂ-]/n-lx}

Z4F . 1UAIFE 158U7A] Apefe] HEAl| ek 7
Coronet height, 5574 28|57 1)7¢e] g2 742t 54 = 0.184
EFAZ + 0.9237 (2 =0.9889; Fig. 5a), Coronet height = 0.0849
EZAA -0.2576 (12 =0.9855; Fig. 5b), =54 = 0.2594 EFA)|
7+ 05437 (P =09916; Fig. 5¢) 233 14 = 0.5566 A2

-1.4621 (*=0.9962; Fig. 5d)¢] 37 #A 2 o2 epd 5= AU
HE

36UR71A] 85. 7%EH
Zo] X3PE= 399 AEZE
adta] 57.1%RAeH o|F- HAEH B Eo] 24 F 145
%‘ﬂHoﬂL 15.6%3ATHFig. 6).

H. barbouri A}018] AEZE2 4 §
g_—_g} L} Sejd gkl Qrrol &

0

km
lo

sieke} QWA 12 e A AAH suirae] F7oh g
e AL Aelste SHM B2 AP B UL
TH(Hilomen-Garcia, 1999). 2|3 €A} AP ZE o7} B
H. abdominalis (Woods, 2000), H. subelongatus (Payne and Rippingale,

2000), H. erectus (Correa et al., 1996) Z18|13 H. kuda (Job et al.,

8p

Coronet height (mm)

Tail length {mm)

Standard fength (mm)

Fig. 5. Relationship between head length (HL; a), coronet height (CH; b), trunk length (TrL; c) and tail length (TaL; d) against standard

length (SL) of barbour’s seahorse, H. barbouri.
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2002)2] Aol et 712 Ar7h JYPH vk
O] Ao A AFHA A2 o 2 M3 H barbouric= A
Faa ool A4 st gle FomA Hof A71E 150 mmo| 2L H
A& A& A7 80 mmE YA UtH(Perez-Oconer, 2002). Yt
2oz Fule] 7= HAaY £2 H denise®] o)} 21 mm (Lourie
and Randall, 2003)o4 &< H. abdominalis®] W] 350 mm
(Francis, 1988)] ©9= gelA] Slvt. o] A7l AL H. barbouri
ojule A7le Aol 111.8 mmo|L ¢ZE2 1233 mm= Perez-
Oconer(2002)7F E373E vfo} Blawshd 4 A5TEAE A3 7
A et

RE sul= 9} 7| 5d WA 2L RS 743 Y= 7]
o] M2 ot RIS & Uk AY 729} $42 27 Yo}
A =efule o 22 e sk @Y B¥ H4o

2 Agrt fA8 S440E wEt B Bay Fourt 9L
W kA=t 2A FAd5o] Uch(Fritzsche, 1980). ol g
el Bolde thE oFet A o] 7FeaAEh AR
amkR T U 2 ER7E w5 oy g9, Al ofF
o= A% TR “H $- B AHIAE 2L glow ¥
£°] gl AF e 557 E s AR e ey o
2 7} KGill, l905) #ut ol wiA =2ju] e} A=

o7t P A¥eh=d 28 vl sR=u)e 5o #33
Wake A= dge sh= 279 FREA ] agy 28 7
2AFE 8L sk Ul FA=ERE 2k ilﬁ}(Foster and
Vincent, 2004). 281} 7}~’$Z]‘—Eiu]9} EXxgn 2837 HA
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