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ABSTRACT

The recent decrease in wild seahorse stocks has prompted efforts to
develop captive breeding strategies. Due to an increased demand for
seahorses in traditional medicine and aquarium trades, widespread
interest exists in developing seahorse aquaculture.

We investigated the distribution patterns of seahorses and coexisting
fauna in the waters surrounding Yeosu, Korea. We also examined the
structure of the gonads and blood pouch, parturition and early growth
in Hippocampus coronatus, along with early growth for developing

juvenile H. barbouri, a native of Indonesia.

1. Seahorse Distribution Pattern in the Waters Surrounding Yeosu

A total of 807 seahorses was collected at four sites (Ucheon-ri,
Nang-do, Anpo-ri and Song-do) in the waters adjacent to Yeosu
between August 2003 and September 2005. The range of catch per unit
effort (CPUE) was 13.0-57.0 seahorses/day. The highest recorded
collection, 57.0+8.8 seahorses/day, occurred in July 2004 (P<0.05). H.
coronatus densities, which ranged from 1.05 to 6.49 seahorses/1000 m’
(mean density: 3.45 seahorses/1000 m?), did not differ among months or
among years (P>0.05). However, the densities of H. mohnikei were
significantly different among both years and months (P<0.05). The

vearly densities were highest in 2003 (mean density: 4.41 seahorses/1000



m?). Monthly densities peaked in July (mean density: 4.24
seahorses/1000 m®, P<0.05). The juvenile ratio (juveniles as a fraction
of the total population) in H. coronatus was highest in 2003 (0.41,
P<0.001), and was seasonally highest during July of that year (0.71,
P<0.001). In the case of H. mohnikei, the juvenile ratio was at its
yearly highest in 2004 (0.35, P<0.001) and its monthly highest during
July (0.46, P<0.001).

A total of 161 fish, comprising 11 species and representing eight
families, was collected from three sites (Ucheon-ri, Nang-do and
Anpo-ri) during September 2004. Of these, H. coronatus and H.
mohnikei comprised, respectively, 1.2 and 1.9% of the total population.
Takifugu niphobles was the dominant species, comprising 30.4% of the
total fish population. Acanthopagrus  schiegeli, Lateolabrax japonicus,
and Lateolabrax maculatus, natural predators of the seahorse, comprised
0.6, 56, and 11.8% of the total fish population. The densities of H.
coronatus, H. mohnikei and the other coexisting fish did not differ
among sites (P>0.05). The highest observed densities (P<0.05) were
found near the coast of Nang-do, where the mean densities of
Aulichthys japonicus and Tridentiger trigonocephalus were 5.23 and
11.59 fish/1000 m2, respectively. The mean percentage of seahorses as a
fraction of the total fish population was 3.67%. The mean percentage of
the seahorse wet weight as fraction of the total fish wet weight was

0.41% at three sites: Ucheon-ri, Nang-do and Anpo-ri.

2. Reproduction and Growth



The gonad of H. coronatus 1s a paired structure in the
posterior—dorsal region of the coelomic cavity. The mature ovaries are
of the cylindrical tube type and are quite conspicuous due to their
orange color. The ovary contains two follicular lamina. Germ cells are
arranged sequentially in a sheet according to developmental stage. The
testis is a hollow tube in which germ cells, cysts of spermatogenesis,
and spermatozoa cannot be identified under light microscopy. However,
unidentified cells containing oil-like droplets could be readily observed.
The brood pouch is located in the ventral tail and the internal structure
of the pouch is of the chamber type. One larva was found in each
chamber.

H. coronatus and H. mohnikei species were collected from the coastal
waters of Yeosu between August 2003 and  September 2005. In H.
coronatus, a 0.36 sex ratio, defined as males as a fraction of the total,
differed significantly from a 1:1 predicted ratio (2=25.70, df=7, P<0.05) in
contrast to the 0.38 ratio observed in H. mohnikei, which did not
significantly differ from the predicted 1:1 ratio (2=11.14, df=8, P>0.05).
The pregnant individuals ratio (pregnant individuals as fraction of the
total) for H. coronatus did not differ significantly among years (P>0.05),
but varied among months, and was highest during July (P<0.001). In
the case of H. mohnikei, this ratio did not vary among years or among
months (P>0.05).

H. coronatus adults (mean standard length: 77.77+9.84 mm, n=12)
were collected from the sampling sites from September 2003 to

November 2004. Parturition size ranged from 6 to 75 juveniles (mean:



39 juveniles/male/time) for 14 observed parturitions. Just after
parturition, seahorses were 13.7+1.3 mm (n=15) in standard length (SL).
After that time, 4 day old seahorses had 14 dorsal fin rays, 12 pectoral
fin rays, and 4 anal fin rays. In 10 day old seahorses, we observed 10
trunk rings and 39 tail rings. In 60 day old seahorses, SL values were
24.6510.83 mm (n=4). The growth rate of seahorses was 0.18 mm/day
at 24C during the 60 days after parturition. When offered Artemia
nauplii and copepod nauplii, 5 day old seahorses preferred the copepod
nauplii; the maximum predation rate was 31 copepod nauplii/larva/h.
However, 30 day old seahorses preferred Artemia nauplii, although the
maximum predation rate was only 14 Artemia nauplii/larva/h. Survival
was highest (49%) when seahorses were fed a mixture of copepod
nauplii and Artemia nauplii in 50 days after parturition.

Parturient H. barbouri adults (SL: 111.8 mm) released 156 juveniles
at a time. 1 day old seahorses were 9.48+0.69 mm (n=4) in SL and
possessed 17 dorsal fin rays, 14 pectoral fin rays, and 4 anal fin rays.
In 12 days old seahorses possessed 11 trunk rings and 35 tail rings. In
20 days old seahorses were 14.97+0.62 mm (n=4) in SL. At this time,
the seahorse’s snout became slender and long, and the adult body
coloration became apparent. In 41 days old seahorses grew to 22.89+2.22
mm (n=4) in SL. This was coincident with the development of a
coronet of several spines. In 158 days old seahorses had grown to
61.42+3.32 mm in SL. Head length (HL), Trunk length (TrL) and Tail
length (Tal) comprised 19.1+0.3, 25.2+0.7, and 55.8+0.3% of the SL,

respectively. The survival rate was 15.6% during this time.



3l v} (seahorse) = 4 1 7] (pipefish), pipehorse 1@ 1l 3% (seadragon)}
A A 317] #H(Syngnathidae)oll &3k A Zol{FEA, 59 454 @9
45° Atolo] dujet ofdd] | ellA 33Fe] HAHY, 1 F 70% FE7}
Am-efH e o]l EEZI(Lourie et al, 1999a). F=tol= Lasn}
Hippocampus coronatus, VA8 v} H. histrix, 317} H. kuda, *tZ 3w}
H. mohnikei Z18]al 3wl H. trimaculatuss 5%°] A2438ta &= Ao
2 A JHKim and Lee, 1995). o] <A< d’dZF<A Crowned
seahorse H. coronatusv= =g°] 3|vt(Jung, 1977)2 5] o} o
THE AT o & s E=S st A9 o] Fol FHA 54
FHcoronet)o] E=A weHo] Qe A} FH FEste ool Las)
whE g skl

ko] MAAE F2 Zygoln WYamBoE MAste AoR
A o, 715 wet diFe FE ket Tl oldiFS
T2 Atex Feho A W (Foster and Vincent, 2004).

lule] +=m-& Dwarf seahorse H. zosteraed 7% AL 1dolH

e

(Strawn, 1958) Cape seahorse H. capensis® A% H 53 744 Ale A
o7 A JdrtLockyear et al, 1997). £HE& F= 23 ZAAA
Aol gas ANt FFRel Aol wel ApolE Holar 9tk afjnke
EAARE YA oFe =rI ofF, di, wol 2 Fo Feoltt
(Jordan and Gilbert, 1882).
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MEls FeH A4S o)Fa glow A=Y uvt 24 P thE
o] F9 4A FEo] @rh(Fritzsche, 1980). o] B8 Friyoa &S
Hoste 4 dzoliol dolA vl Solg & e o] th(Herald, 1949)
IEeh vl T A% AEA A, 7 7% el aEla dRkH
k=i Aoz A Jom FHS HE3 Fdopalolel A
= FAEZAY Favt i fFHY SudAs 389 AxAA VdE
TE Sow AEgeu At (Vincent, 1996). sivte] Fo F&=
o_:]|

<= A=UAeh, Ak, #WAE, djd, divt a2lan v Ed

{o

i o

)

Al 299 vt Adxd FEHE Fo, Eol$k 1Elal ArtxE T AAZ
Az FEHa o A AAAcR wid 237t WA vyt £8H
Ao 7 FAAG(Vincent, 1996). <+ E90] o9 Far}

7hekell wet Fa A A AE Pl xdgE o] AL T4 3HAs
3 JH(Vincent, 1996). WEgk TPk 7= A A1 Atal|g el sf=x
Y gasr g e e A sivke] v WA E
|

2] A 5] 31
ol i Hal WF A71F 1%, A%

el 3 gQlow

iy

2l th(Foster and Vincent, 2004).
9Fom AAH ol I (IUCN
2003), oFAsinte] EZ &3 AAHE AT Agetr]el o] 2RI HH(CITES,

2002)
ol# 3k Aol A AA) afufe] B3I ATE Al dE AEAY B
L} AFFA e FH o 2Ho] wFoX 3 dtH(Lourie et al, 1999a).

58 Hrtp e e Ao RED Avtelgd e GAT F Y& YAoR

b
x:
lo

Al Aol JEHE L e (Job et al, 2002), 2=elA= ofm
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&2 ol A g3l A th(Forteath, 1997).

@9, Bl AL e AvkFE okl Admez ogHu 9



y

s
R

[e]

wx9 A4, Bt
Fob A

3

ofAlo} wrh=RE A

}

5

B8
—_

3

alo
)
NI
G

124 3w}l

TE A=Al a5

A% Q)

=l

oy

0

-
Nd

SEERE!

J

=
=4t

stel gbevte)

[

s 9l

O~
=

7]

Al
2]

A\ Aol AL ol ekgre: v

=

W+ 44,

1513
=

Gt
w

<0

\

Ao} 49}

A, Aolel gy

!

FLbel el =yl AJo}Ak Barbour’s seahorse H. barbouri®] 21-&
=] o] &

9

FEAMAANA A -

HSA Tt

AvkE 5ol



=
s
ol
rl
2
E)
o
lo
M
51
o
o

1. g 2 ¥y

D A

dubel AL ot 3o
g5 B, o154 stgd
F)ell A 20039 84FE 2005 99 Atelell 31 ek & 8583]9] A=

ro
rlo
ofL
ox
&
ro
)
o2
S
rlo
o
Lo
o2
Mz
)
g
T
o

AFS AAEFA T A Foll
ATAGO)E Al&3le] A3t
3-2.7 myth

—

L] (Zostera marina) o2 FEA] FAS

N
==
o
ol
12
flo
RS

(Fig. 2). QL F=37] 1x1 lem) FAETo=2 A#td 2ol 51 m, &
9 me] F8 Tz (haul net)s °l&ste] EAFA(Fig. D& =2 & § 4%

st W o2 39 th(Fig. 2).



Hfr’"“
g
-
f
g
ot
_-*’_““x_.,t
5
34°40°

f‘fﬂj \Jb:;’t < %J?JL

y ™ Gohung @? . ll -
e 3 &
%@, N

127°20° 127°40°

34°30"
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Fig. 2. Sampling process of seahorse by haul net. A, research boat; B,
setting of the net; C, hauling the net; D, take up the net and

sampling.
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Fig. 3. Measurements used in this study.

CH, coronet height; HL, head length; Ht, height; PD, pouch
depth; PL, pouch length; SL, standard length=HL+TrL+TalL. SnL,

snout length; Tal, tail length; TrL, trunk length. from Lourie et
al.,, 1999b and Lourie, 2003.
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2. 43

1) @9l w0l d e
2003 8F-E 2005 9¢¥ Alole 31d Fot 8583] 2] A} (Table. 1)
2 A G3aul 55570 A, Atasel 25270 A7 2 FH AT AR E

2

T 147-268C WAL FELS 31.7-335 psu B AHFig. 4).
20031 8€el &lvte] CPUEE 44 7WAl/Y oldar, 9€el= 275495 7HAl/
A oldx 11€elE 11 AA/L o)Atk 20043 7ol = 57+8.8 A/ Lol
N, 8ol 13+2.8 ZMA/Y o)Atk 9¥Yol = 4954114 AA/L o]dom,
1090 268455 7HA/Q ot 11€ele 17.7+376 AA/L <z
20051 9¥ell= 21.0+53 HA/Y o)Atk o) Siwte] B CPUEE
26.0£20.9 7NA/Y o] AtH(Fig. 5). CPUE7} 7H4 =S w2004 7€l
I(P<0.05), AY S wi= 2004 8L ol THP<0.05). AR 718 Lo
14.7-182C WAAH 2004 4-69] Qe 62 FSHn=87 sampling)°]
= XEE AV elda 249-17.8C AW 7-11€ Apo], AldH o=

ol FolA =7kl AH = AT (Fig. 5).

2) MATe] B

2003 89 A AlA ZAHE 1000 m*F S@siete] FFLEE 105704
A1, 99l 20270 A ATE 20049 79olE 314MAQ L, 8Ll 20570
Agdom, 99l 64974t 183 10€0E 41671A A3, 119 =
27270 A o, 2005 9¥ol = 34470 A Tt o] AF 2ol AR 7IZF H<t
1000 m*g S#sjute] AL E 1.05-64970AG 3, Bt 34570 A%
o Ay YW P EE ho= Aol7b gl tH(Table 2).

Atz alvbi= 2003 8€oll 81970 A9 a1, 99l = 26970 Ao, 1199

_11_



= 40970 A AT 2004Y 7LolE 42470 A0, 8Ll = 12370 A e, 9
Aol 04870 AT ga 1028 0470 H L, 118 0.1578 A % &
H, 200513 9ol 26670A At AtZsinle] BEW S 0.15-8.187M A A2
Bt 1eAAgen ¥y 9w HdoE Aozt AATHP<0.05).
2003 T WEE 441MAR g =ga, 79 424 A2 7 =9t

(P<0.05).
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Table 1. Sampling of seahorse from August 2003 to September 2005

Sampling
Month Number of Number of 4
fishing day fish caught Number day
2003
August 1 23 23.0
September 2 58 29.0£2.8
November 1 13 13.0
2004
April 2 25 12.5+2.1
May 2 37 18.5+4.9
June 2 25 12.5+0.5
July 4 150 37.5+4.8
August 2 39 19.5£2.1
September 4 142 35.5+6.6
October 4 120 30.0+7.3
November 3 92 30.6+2.5
2005
September 4 134 33.5+9.3
Total 31 858 27.7£9.9

_13_
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Fig. 4. Variations of water temperature and salinity in the study area

during the sampling period.
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August 2003 to September 2005.
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Table 2. Significance levels for ANOVAs of densities seahorses from

August 2003 to September 2005 (df=degrees of freedom,

P<0.05)
H. coronatus H. mohnikei
Source df F F
Year 2 2.237 5,774
Month 4 1.260 3.890"
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3) ojet Ao
ARE FAsv 555702 F BEES z2te HaPge o= Al
5391 mm °]d9l Aoz FRE A= L270A(769%)2 AFHE =
5391-98.37 mm (BF 66.69£9.03 mm)Q 1, H&FS zkx] &L Aolx
12870 A1(23.1%) % AW = 23.40-53.40 mm (B 46.27+6.08 mm) it
(Table 3).

2003 8ol AHA MATLE Ao 270, Ao 3MAAL, 9Ll = A
o] 107041, ol 14/MAE o1 F 11€3 2004 4-6¥ol= Qo] A
ekokeh 2004 7€l AH W WBAA F Holj= T0/MA, A= 287MA AL
]
o= 1070, Aol7k 17470 102l xo] 16704, Ao 80/4A =L

N

w 8Hel= Aoj= 10704, dol= 670AA L 9Ll APE 1847hA F

g 119ell= 2] 47hA], Aol 4870 A17F A HAvk. 20061 9ol = 80
AAZE AR HARAIL o] T AA= 67 A, Foj= To7HAI AT

zjol e} Agofe] Hl& 2003-20051 9] 3zE mlaLet 7-11€ ] Alolo] €
H vaLe] A xfo] 7k A TH(Table 4). ©] 71zF &< AFHE A A F A

Hl &2 37k Blste] 2003Wdo 0412 7F =ta(P<0.001), €4

2
Lo

= 729 0.71= 7HE = kHH(P<0.001).

Aoefels 202704 § Adol®E FEEE A 4490 mm o] el AMAl=

rie

19070 A1 (75.0%) 2 A4 9= 44.90-93.56 mm (H+F 59.52+11.07 mm) S 1
Aol 6270 A1(25.0%) 2 AGE = 1990-4460 mm (B 37.39+5.84
mm) % tH(Table 3).

2003 8€ol A¥HA 39/MA = A AAZE 4490 mm o] A7 Ao
Ak mgk 9o A”E 1A, 11 AFE 1AAZ A AA7F A
Atk 2004 4-69ell= AFo] HA F%ar o] F 7ol Ao 607MAl, o]
T070A7F AFHRAL 8Ll APE AAE 10714 A Fojdon 9o
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e

Aol= A, Adole 1370A At 1090l Xoj= 1A, Adol+= 10704
7F AR E A, 11l e 37hA= 25 Aotk 2005 9dell= A
HE WA= Az A AR ol

2ot Adoje] Hle2 Ay e wel holrh AATHP<0.001). 3
b oAlaell A 2004l A JRAle] Bigk xefe] W& 035% b =%

(P<0.05) g9 == 790l 0462 71 = %THTable 4).
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Table 3. Mean standard length composition the life history stage of

seahorses in sampling areas of Yeosu

Life history stage

Species Juvenile Adult
SL (mm) SL (mm)
n n
(Mean=SD) (Mean=SD)
H. coronatus 128 46.27£6.08 427 66.69%9.03
H. mohnikei 62 37.39+5.84 190 59.52+11.07

Table 4. Significance levels for chi—squre test on effects of year, month

on life history stage of seahorses in sampling areas of Yeosu

Juvenile:Adult
Species Source
df X* P

Year 2 19.065 P<0.001

H. coronatus
Month 4 184.849 P<0.001
Year 2 40.267 P<0.001

H. mohnikei
Month 4 65.108 P<0.001
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(1) Fasiv}

2003 8¥F-E 2005 9€/HA AFE AL Ao AvE
23.40-98.37 mm WStk 2003 8€¥oll= Mol 45.34-61.11 mm H <]
SAAZ ARHATG. 9¥ol= A 47.80-71.39 mme] 2470 A 7F A E = A
a1, o] % 1197 20049 4-6¥€ol= AF el w2 F%rh(Fig. 6).

20043 7o) AHA 98AAA L AGL 23.40-87.91 mm WA E 8L
T 41.89-74.79 mm A7 W91 167027 A = ATk 9ol = 47.84-95.72
mm A7 He1e 184/HA7E AP E At 108l = 47.04-91.70 mm 7
Helel 9670 A7 AAE A e, 1190l 4360-80.20 mm g W el 52
AAZE AR AeE 20051 9D ol = 48.38-99.84 mm A W2l 807 A7}
A = A THFig. 6).

4 A BExoA Fo shAlE 20049 79 30.00-50.00 mm el A

A7E A WAL 87.7%n=86)% A ldA L] JHA STt AT HFow

e
=2

A7 AJE 8doll= FEE e #FS & oA, 9

50.00-65.00 mm A& WMo MAEo] 76.6%n=14D)=E dojo] =LY

o

fl

TRkl #EE  AdRen, 1089 45.00-65.00 mm {7 W] NAE
o] 80.2% (n=77NE 9¥IH} dHx=g FHeor Fdsdoh 11¥€de
50.00-75.00 mm A WMol WA Ee] 788% (n=41)= tjF-Eo WA 7}t
Hol WA AAEEA, 78 ol FRH AN P P42 114

AR A%HAG. AnHon Fn

fr

AdHdoz A2HEH JANAE

o}
o] Zdste] 2HLA HolE g Ao B UrkFig. 6).
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(2) Atz an}

20039 8¥H-H 20051 997bA AFE A2 19.90-93.56 mm 7
W eol 25270 A 7F A= Ak 20039 8Y¥ol 46.80-66.48 mm W 9
3970 A7 A HE Az, 9Ll = 49.40-75.49 mm A WA= 314A7F AF
HArh 1€l 62.40-79.81 mm A H$le MAEe] 1AA7 AFH
Ao (Fig. 7).

20043 4-6¥€olE= Aol HA eFgkar 7€l 19.90-90.49 mm WG W
o] 130/ A7F AFERAIL o] Al7]el o] AeA AR AMA F A7)
M 2o QA7 E@Eh 8ol 47.60-84.68 mm A WLl 1070
A7 AR AT 9Ll = 40.90-93.56 mm A W ol 140A 7 A H = 9
a1, 1029+ 40.99-78.30 mm A W2 1127 AP Ao, 1184
= 5160 mm =718 AT} 7270 mm 27 FA 20A7F ARHRoH,
2005 9€ell= AP A NAELS HHo] 60.99-76.87 mm 9 S th(Fig. 7).

o] To €Wl W VXA Fo/lAE 20049 7€ 30.00-50.00 mm W
Aol AMAZE A AL 66.2%(n=86)2 HolgtAle] fAl Al 88Ul =
40.00-55.00 mm H ¢ 2 70.00-80.00 mm ®le] AHo] 37MA S} TAHAI &
Fala, 99l 45.00-60.00 mm, 75.90 mm e 37/A e} 8A4A &3}
e 109l 40.00-60.00 mm, 75.00-90.00 mm el 8/HAt 370 A7}
Zdste] 79 o] $HE 11974 HAH oz st S eI
ARA o AsdintE AMAoR oFd odUNAEe] Fdste =IHES

HA on 2 AAets FFS B2+ A0S (Fig. 1.
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Number of seahorse

Fig. 6.
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Standard length (SL) distribution for crowned seahorse H.
coronatus from August 2003 to September 2005 in sampling of

the adjacent waters of Yeosu.
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Number of seahorse

Fig. 7.
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Standard length (SL) distribution for japanese seahorse H.
mohnikei from August. 2003 to September 2005 in sampling of

the adjacent waters of Yeosu.
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5) EAF

1) +=x4

2004 9¥9 zAbeld o] 370 AA(Fig. 1, A, & Jd 3 B,
of Al BtAH e C, oAl shkd kx oA 45 83 11F 16170
A7 @A tHTable. 5). F#afivt= A ColA 27HA7F @3t &
MAG2] 1.2%A a5 Aasivt= 44 A, B, C oA Zkzh 1A% o] &d s}
of & JRAIFY 1.9%Ah X[ T M gel I T2 HA
Takifugu niphobles®. 2 A7 A, B, ColA Z+z 25, 12 2811 12704 7}
33l & MAFY 304%F 3, FE X Leiognathus nuchalis= 27+ 3,
27 aglz 1AAZE &3 F A 193%AT FEYUS
Tridentiger trigoncephalusS A7 A, B, CaAlA Z+z+ 11, 12 28] a2 270 A
7V &8st F MAIFY 165% %1, dF o Lateolabrax maculatusts *
A A, BollAwrt 7, 1270A17F 38t T A 11.8%% 3L, AHl=A|
Aulichthys japonicus®= B4 A, B, ColA ZZ 2, 14, 1/hA7} &35}
F MAF2 106%R o™, 45 Acanthopagrus schlegeli> 742y 5, 2, 3
A7y Edee F AAASF 56%Itk 2 ¥l 5F7) Cottus
poecilopus, &9 Lateolabrax japonicus 181 A 117] Syngnathus
schlegeliZt B3 CollA z+z} 3, 1 18]a 270A7F E8ste] & AF9
19, 06 28l 1.2%AH(Table 5).
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Table 5. Number and percentage of species as fraction of total fishes

(%) collected from three sites using a round haul net in

September 2004 (A, Ucheon-1i; B, Nang—do; C, Anpo-1i)

A B C Total

Species n % n % n % n %

Black porgy 593 2 30 2 51 9 56
(Acanthopagrus schlegeli)

Japanese tubesnout 2 37 14 206 1 26 17 106
(Aulichthys japonicus)

Yellowfin sculpin - - - - 3 77 3 19
(Cottus poecilopus)

Crowned seahorse - - - - 2 51 2 12
(Hippocampus coronatus)

Coral seahorse 119 1 15 1 26 3 19
(Hippocampus mohnikei)

Sea perch + . H - 1 26 1 06
(Lateolabrax japonicus)

Spotted sea bass 7130 - - 12 308 19 11.8
(Lateolabrax maculatus)

Soapy 3 61 27397 1 26 31 193
(Leiognathus nuchalis)

Seaweed pipefish - - - - 2 51 2 12
(Syngnathus schlegeli)

Grass puffer 25 463 12 176 12 308 49 304
(Takifugu niphobles)

Striped tripletooth goby 11 204 12 176 2 51 25 155
(Tridentiger trigoncephalus)

Total 54 335 68 422 39 242 161
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(2) 2=

N
ML
o=l
ek

ol¥l FAfel A
AE Table 60 YEPUATE &3)nlet

g o gEass 096704 2ela 097G e 7 AddW Wk 3ol

@ 1% 7

o,

Ad Eo 3 ANOVA-test

o
P

k= 370 A3l A1 1000

2
fos
ot

3

N

} 910} (Table 6, P>0.05). EA)o]Fo o] =32 A japonicus®t

A%
TEUE T trigoncephalus= A5A AW g dctoA 1000 m*@

-

52370 A (4.83-14.4970 A1) 28]l 115970 A(4.83-24.107 )2 717 H=~7
=3 (Table 6, P<0.05). = ¢ &dETL 337/ A HEAol= g
(Table 6, P>0.05), 1000 m’*% HdUEE= A% A schlegelio] 2.5871A),
5% C poecilopus?} 0.9770A, W&o L japonicus?t 0.3270 A, 5]
L. maculatus?7y 61170WAl, %A L. nuchaliss 998704, Hx7] S
schlegeli= 06470A, B4 T. niphobles= 157704, 28l FE9U5E T,

trigoncephalust 8.057) A 3 tF.
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Table 6. Significance levels for ANOVAs of densities of coexisting fishes in three sampling sites on September 2004

(df=degrees of freedom, *, P<0.05)

Species
As Aj Cp Hc Hm L Lm Ln Ss Tn Tt
Source df F F F F F F F F F F F

Sampling site 2 0444 6741 2.250 2667  0.000 1.000 3.893 29210  1.000 2.037 4789

(As, Acanthopagrus schlegeli, Aj, Aulichthys japonicus, Cp, Cottus poecilopus, Hec, Hippocampus coronatus; Hm,
Hippocampus mohnikei;, 1), Lateolabrax. japonicus; Lm, Lateolabrax  maculatus;, Ss, Syngnathus schigeli; Tn,

Takifugu niphobles; Tt, Tridentiger trigoncephalus)

INNI



(3) T &
370 Aol A

=
2 1617 AI S o & F 72 506.6

2
32
£
ot
°
S
o
o
ol
i)
o
=2,
R
N

g
A L. nuchalist= 38.07% % 7} =%3(P<0.05), S5/ C. poecilopus,

off  ofr

o L. japonicus, 2 117] S. schlegeli Z18]3 F&W5 T. trigoncephalus
2 147, 143, 034 2813 2.08%=2 S4@svtel Fadvirt JuHoez F
& o] Ekt(Fig. 8).

gykefuiel Atsafvie] SRl &2 A A, B, ColA Zh7} 1.85, 147 1
23 769% 3L, & Tl W w&e 22 018, 0.25 123l 0.76% 5 v}
(Fig. 9).
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Fish species

Fig. 8. Percentage of species wet weight as fraction of total fishes wet
weight (sampling sites A, Il B, [; C, ®). As, Acanthopagrus
schlegeli Aj, Aulichthys Japonicus Cp, Cottus poecilopus Hc,
Hippocampus coronatus Hm, Hippocampus mohnikei 1],
Lateolabrax japonicus Lm, Lateolabrax maculatus Ss, Syngnathus

schegeli 'Tn, Takifugu niphobles Tt, Tridentiger trigoncephalus.
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Fig. 9.

A B C

Sampling sites

Percentage of seahorse as fraction of total fishes in three
sampling sites. (I, number of seahorses as fraction of total
fishes and [, wet weight of seahorses as fraction of total

fishes wet weight).
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W9l =Y of A F(CPUE)S o 8 AU A Wyl wolA g

F

& =7l = Aol AR oA L of A = AdF Wes FAsk=H A
oA olZA AYHF AFE AFEHI At Meeuwing and Samoilys,
2004). WAl Z T A 1998 6-8€ 3 1999 6-7€el F 953 EF XA}
3}o] Lined seahorse®] CPUEE FA3 HaoA] <lgA|7+d 24.25+2.15
mm®| WA, ol & FAtetd hEF ARG 1AIZEe] 05-U/RAI7E 28d B
27} Tk (Baum et al., 2003). ©] AFANA] o FHELe| ] Zu oA 3
b A REFES Fotatr] f18) 2003 8€H-E 2005 9€7HA] %

o)

AL Adts B, gaeiniel Aosuls 4-69 Apolol B E A gkgka
TERE 1197HA & 807THAVE 2 H AT o 7IE St B

26.0£20.9 7WA/L oL, 7HE = Al7]= 2004d TEEA 57.0+88 7N A
/9 2 E2 CPUEE YWet At 2004 8Holl= ©efFo] 2 o=

ojgke] Wgol Aste] 13.0£28 MA/L = 7 vEek

R
o
X
©
e
2
M
e
2

1E7HA A&EAow Farstes FAE EATh AdAoRE F20
249-178THY 7-114€ Ate], oF5H =rke7bA #2E = dsla
CPUEE 7-9€ Atolell 7b =A vebwth o] Aol A <ke] el nla
S g8 ks B E2ARAY A7 16-7170AI7F 28 H Bz

T o] WAl Ao A Lined seahorse ZAFY] o] E=Fo} ZAIHAZ Fo &

ol Zpol7h AAIRE o el A atsviel Atmefve] Aol Huh



Aol snk AR =7 sta F27F S # stk Knobby

rr

seahorse H. breviceps® . 2~Ed g o} Philipyrel A 1000 m’d W=
170-31070 A 4 iZ(Moreau and Vincent, 2004), Fo}l=Z2]7} Knysna® 3+
oA Cape seahorsei= 8.9-22070 4 A THBell et al, 2003). Longsnout
seahorse H. reidiv+ E.#}2 9] Rio Grande 319l A 6-510711 % 9 32 (Dias
and Rosa, 2003), L2=Eddgolo|A White's seahorse H. whiteit
80-21070 A o] Mx 2 ZFAE A tH(Vincent et al., 2004).

o] Aol AH7IzF Bk 1000 m*F FEsIrke] W= 1.05-6.497) A

32

A A9 E 3450 Ag e Al o

i3
e

Lo Aol #AFFA K
FTHP>0.05). AE k= 20039 =0 1000 m*d W=7l 441702 7F
E%a iR 79 420A2 7Y = RTHP<0.05). o)A § Hsints
7-119 Afolel @R 5ol glo] AHFA o8 FAs AN s afnt= v
B2 A7) Ed@sta AAA R F@ g FEUA, e A9 3wt

ol v Hls) A== 7HE 9 B E A (Table 7). ©l= o

Bl ool Foalvie sl ol FelalA ARAL WA
ga, @48 A9e 2Ad A3 2de7E Asd A% APdg

Lyate VAV B2 A Fol HAor A& addow Azwch
sinte] Aol E4F AFRY FRALS shy] wiel ool nls| &4

o] A&7l Aldth(Foster and Vincent, 2004). £3] Big-bellied seahorse

H. abdominalisv= =%t 5 4-673 FRrAS7|E Zbes 3o F4o] 5

o AAZ 125-73 mme A7)7} EFAE YA Go] ZALE FALr} 9o

rlr
e
r>~
o
o
o
N
)

(Lovett, 1969), Long-snouted seahorse H. guttulatus
BHFAE7E zka(Boisseau, 1967), Atssinle A 7|7 E{AAEIE

r=th(Kanou and Kohno, 2001). #3 % AlSA|="o| A= 25 mm7bA] A

>{\I

o,
ol
o
rir

F2 F 2473 714 FAsel 4BHA g3 FEEANA T
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Table 7. Comparison

of densities between seahorse species in this study and the other recorded (Hippocampus spp.)

Species Mean density (1000 m ) Locality Reference
H. breviceps 170 Port ww.:w Bay Moreau and Vincent, 2004
Australia
310 Port EEU Bay Moreau and Vincent, 2004
Australia
H. capensis 89 Knysna) Estuary Bell et al., 2003
’ ) South Africa ”
Knysna Estuary
220 South Aftica Bell et al., 2003
H. comes 20 Bohol, Philippines Perante et al., 2002
. Rio Grande do .
H. reidi 0.510 Norte state, Brazil Dias and Rosa, 2003
Rio Grande do .
6 Norte state, Brazil Dias and Rosa, 2003
H. whitei 80 Sydney, Australia Vincent et al., 2005
215 Sydney, Australia Vincent et al., 2005
Present study
H. coronatus 3.45 Kamak, Yeoja Bay
H. mohnikei 1.68 Kamak, Yeoja Bay
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Ay et
et al, 1998) 1831 West Australian seahorse H. subelongatuse =4t

7ol s wd FRAdgdets Aol #FHAG
(Lawrence 1998). o] <d-ellA Fatafnt Xofe} Adojo] vl &S 2003-2005
Wol 3dk Hlawe 7-11¢€ 9] Atolo] g Zpol7k AL A o7t xpA] &)

Hl &2 20039 041%2 7hd wWel 23y Qla =+ 7€ 0712

s

Zo] #AEE Y 2™ (Woods, 2000a), Hafnl:= &4 3 19-229 (Mi

T 14219 T T

Jot

s

7 %o m(P<0.001), F AR MA T 23.0%0om AtEejuis X ofe}
doje] Hlge \dn el wrEk xpolzh AATHP<0.001). 3@ 7He] v aLof A
20040 Xoje] m&e 0358 7 E=a(P<0.001), ¥EEE 7Y
04622 7} =kom(P<0.00D), F MA F o7t AAs = H&S
0.33¢]Ath. o] A& Al7le] mep xofo] EHd ko] Ae AL Holr]e Hu
U szl Zo] FRAEE ste AlV]d Aol FIws F
A Aoz 2@ Hojo] Mol A P oz Azt
sul o= 9% o]

A= AL Qe A2 F=o] Adt(Lourie et al, 1999b). 2z} ] %A

ol[‘
¥9,
=
il
il
o
1o
=l
T
[nt
N
N
k]
o,

—~

o]F¢ E=m 3 o]F(Jordan and Gilbert, 1882), wAj7], 7}eg, FX
Alverson, 1963; Herald, 1949; Wilson and Beckett, 1970)2} o}F#, <Ej7}t
AR G A ArHKuiter, 2000). 23] oA sfinfel Exeta e
Foke] vA I ZA #Alo] fsto] sjnte] AEo] S = U

i

o]
o]
_?'_

11F 16170A17F S8 dvh. 24 A= Sasivkes oA sdd gx

ofN

= ZTARRE of Aol A 2004 99 AR o] 370 A olA 4

I
o0
o

g Aol A 270A7F Edste] F MAFY 1.2% ¥ 3 AtEsivteE 1E
e A, A AW Y aEa oA g g2 A

A 24 zE 1A el @8t F MAST 1.9%%Ath o F F 7Y ©el

O}

=2

& BXA T niphoblese. 2 & 3 /MAG9 304%% 1L, afnhe}

e
ot
o
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23} EZ2A T
schlegeli 18] 1 ¥°] L. japonicust= % 3 /MA+2 11.8%, 56% 1T
I 0.6%9 k. gAsivtel s sl

73

il

a1 2l HAEol L maculatus, #RE A

Of

)
o

2
A
e
=]

g
!
)
_>|,1_1/
o
N
N

Q

Q

I, EAogFel  YdAA  Au¥EA A japonicus®t FTEYS T
trigoncephalus= A1FA AW WYra AgkdlA 1000 m’d 5.2371
(4.83-14.4970 A1) 28] 115970 A (4.83-24107 A= 71 BEEXELUZ7T =9
th o] F F dvtet H A ZARAV FAE Fe fle AR A7
HARE fge] w2 FEgee] sntel Hlws g Ho] Hol AAYYER
A oslirke] "Wiee] FEFS A F S Aow AAHEY 3 FHAAA =

i

506.6g = G¥sfviel Atz svie] A

A A

4o

o o% AAT Wwrt FFE W@

g F23 932 3tar d+= 3 (Coleman and Burholder, 1995) 2 F¥ X

2} #H(Hindell et al., 2000)¢k &} @3} s} 22 =ef#Ql JFo iy &

A (Lewis, 1984)¢F F4-8 Weol & Al il(Edgar, 1990), Al #&e],

A8 2" wolek e ¥4 AE(Jordan and Gilbert, 1882)7 o] 4

ABA A& Aoz AZEE B, +5A Leiognathus nuchalis, 7%

W% AW 5X, 5570 Cottus poecilopus, 2 1L7], Syngnathus schiegelis
5

dofo] We ol fEd EAskE I ol F A
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Aot ar, &2 Ul paraffin
S HAEAZ] % Tissue Embedding Center (Richer-Jung, 8040)Z o]-&3}
of FH|EAY. aea A i wadnAS AHEy] 9E vlojarE

(Richert-Jung, 820)& °]&3te] dvtvly} FHUOR 56 m 7)o B

AHE e 9L Hansen's hematoxylin® 0.5% eosin®. 2 Hlul &
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2) MAEE] =
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el PHE Aol F HERe 2w e ANE 45T 5

)
=
"

—
=
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(2) LAIANA

TR A2 AU E Fetelr] falA dalgk JiAl(Fig. 10, A, D)<}
AAXEHA] e AA(Fig. 10, B, )& F&3A} . shAw 43 (Fig. 10, C,
F)2 H3o Aevtoz Waxe JeHE FEs717F ogd 7] il =

Apell A A< A 7 o
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Fig. 10. External feature of females, males from the presence of a brood
pouch. A, Pregnant male with rounded pouch in H. coronatus;
B, Male with flat pouch in H. coronatus; C, Female of H.
coronatus; D, Pregnant male with rounded pouch in H.
mohnikei; E, Male with flat pouch in H. mohnikei; F, Female

of H. mohnikei. One quadrille scale=0.5 cm.
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o] taggingdtdtt. =4S Fig. 3% & WHog #HA HSY Aol
(pouch length, PL) 12|32 RS Zol(pouch depth, PD)E 0.01 mm %@
$7+A ZAH (Lourie et al., 1999b; Lourie, 2003)3}%1th. Tagginge Woods
and Martin-Smith (2004)2] ®WHol ¢]sle] Visible implant fluorescent
elastomer (NMT Inc, USA)E A g (Fig. 11)3F & H4&5FF2 5834

.

(2) olm ]
oulALge il

& d4st s3AHAFA| 2"(Fig. 12)04 AAjsdom S22 9-10

i

AFZF 2 (50%x30%28 cm)oll o] 3 Z(26%x26%28 cm)

3/d H=E st ARV Eete] ASEE S 2 240405C, E&

33+1.0 psu, pH 7.78+0.42 18]1 DO 6.8+0.3 mg/L 1 FF7]= 14L:10D

2 ZA3U Yol &4 1-29% guppy (Lebistes reticulatus) =

o

oje} B3IAlA 2-3F FoF wi%3 5-7 mm 7|9 Artemia (0.S.I, USA)

AA 2@ A#REE W% Blood Worm (Hicari, Japan)E &3 &3ttt

(3) ojn=7| ¢} FAkAFo =91 e] A
2003 8YHE 2004 11€7HA] & 143] 9] ZFAko] #&

)
NS Tagging® EAE Adste] FiolnE FAAsgrh AoiEe &



Fig. 11. Tagging of pregnant individuals. A, injection fluorescent
elastomer into between the 3rd and 4th trunk ring; B, orange
color is shown under the skin. from Woods and Martin-Smith
(2004).
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D, out flow; E, sand filter.
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12. System design for the culture

coronatus adults. A, rearing tank;

of crowned seahorse H.

B, filter tank; C, in flow;



S

(4) #pole] et A%
EA4EE Aol o] A ALE S84 2004 89 5 F4ke SHNAlE BA
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HAM Tigriopus. spp. BAAE Y w|IstHA ou2REH AEEE
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(5) Copepod®} Artemia X2 %
Copepod®} Artemia®l X2 232 20049 10¥ 6Ll Z4kst 7
Z 15/0A1E A er &4 & 583 3024l 3000 mL H]o] 7l Aol 5

MAE F83te] 255 24+05CTE FAFHA 24 8AFEH 204 7+A] 3
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At Aol AHEE sivpel EAtAtol= B 18074 R HdET A, B, C
of Ab&3 sfinte] o= 79 279 28Ul E4HF NAE, H¥T DE T
4 2797 289 2 10€ 10l &4ks AAE 27 AFESEA T

AT Av S A5E Artemia w48 T FolT, B 9 Ashg
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Wal JiA) 28l DE 9% 23 Artemia +4 + copepod A8 (E
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3-4 3|/do] HE= -5 AT

Hol|A == Artemia 74, 1-2 7WA/mL, copepod A A, 1-2 A A/mL =
2] 3L copepod A4, 15-20 NA/mLE FAAIZHG. o] W] ALSFdd= =2
A2 FF3 Artemia®t copepod?] ALFHE QA I galbanaE
500,000 cells/mLE #7tstdom wpgel= sjnpatol7t mels & 5 9

TE UAdE o e FEAVHE 2 setE Fol T
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4) Barbour’s seahorse
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HZe FHHdAv 4 (Stemi DV4, Carl Zeiss, Germany)2 AF&3t 1 =4

& gA¥g 7huEH(Olympus, Japan)® #g3t & A#o BHE 3)-(4) AFo]
3

0.0001 g7tA =7 3sFA o).

3) TAEA

dAF FHe T, FH AodAH AURAEES Fo Aol
chi-square 77 (Baum et al., 2003)& AAlste] A8tk S3s]vl o
v =7 eF kel greke] REA S FASHY] flal] FHEAlS Akl el
e EAF A 28a AEE 2AME Y] £42 ANOVA-tests 2
A13la Duncan’s multiple range test (Duncan, 1955)% = @38lo] H w7t
o] folAds AASATE o] EE #AL SPSS Version 10.0 (SPSS,

Michigan Avenue, Chicago. IL, USA)<S o]-&3lo] #4]3}9]t}.
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2. 43

D A ss R TR

(1) B2 4 <73

Aubs AgolAw ANsE AG WFH HFBL we o 4

A el AT AT Ha% Frt 2

A mo] AA FEol Absshath mAEA e A Aat bEa

AA AgEe] o] &Aoo P oj@ged, FA She) ngy
fiol ele) Az ol e AtHFg. 13).

(2) Ao WHT
daE 2709 daurg(follicular lamina)o] EA] 3k, o] WAulse 9]
%

FAoz dao g iAo r ey sese] glon, 1alg

M%7 dadl vatge] 44§72 Fulel oF 10-12 me) T3
o QA dRAES BRIy, A PR FAse o Yol
A3t shike] <lo] Bxstn Uk Lelm MEdel ws W WA
o] £ o 35-77 yme) FWRY] WA ol AL} 235475 m o] 4
D guAEE aEe] AlthFig. 14, B). 4%A1719
o= dankddd 35-175 me] FH17] R AES} 185-320 me]

o
T GRAE g AEZdel G S48 1060-1480 gmel el &
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7] R A E7F 32 A G (Fig. 14, C).

Fig. 13. Morphological features of female (A) and male (B) in crowned
seahorse H. coronatus. A, external shape of ovary; B, external

shape of brood pouch. Bp, brood pouch. One quadrille scale=5

mm.
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Fig. 14. Internal structure of ovary and oogenesis in crowned seahorse
H. coronatus. A and B, immature stage; C, mature stage; Gr,
germinal ridge; Le, lumen; Mw, muscular wall; Od, oil-droplet;

Og, oogonium; Po, peri—nucleolus oocyte; Yo, yolk globules.

Scale bars=150 pm.
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(3) Aok B Wi =

} o

fi%e)

7t &)

Al

(Fig. 15, A). L&}

A THFig. 15, B). H

]

Zlo

A EA sk

3
pud

Fo7 A

= Aol 5ol

kel

Fo] °F 7.0 mm,

Gk

KN
=

of

= A tHFig. 16, A, B). K

=

s

o

w3kl a7 9F 02 mmzE HlwE &

= o] 912 tHFig. 16, C, D).

_50_



Fig. 15. Internal structure of testis in crowned seahorse H. coronatus.
A, unidentified cells containing oil-like droplets; B, magnified
photograph of A. Od, oil-droplet. Scale bars=100 gm.
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Fig. 16.

D

Morphological features of brood pouch and larva in crowned
seahorse H. coronatus. A, B and C, internal structure of brood
pouch. D, larva in brood pouch before hatching. Bp, brood
pouch; Ei, egg imprints; Y, yolk. Scale bars=500 gm.
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2) MAT +=

(1)

gasjute] Ao 42704 F R&EES Za 9o FFeR EFH 1617
A(37.7%)¢) AWM= 5391-99.84 mm (H 1+ 68.12+9.74 mm) 1L, ¢A
2 26670 A(62.3%) % A4 9= 53.96-98.37 mm (Hi 66.01+858 mm)S)
CHTable 8). A7/RAFel e +3o Hl&L AdujaLe A o]z} Q14 ¥
2 S UATH(Table 9, P>0.05), €¥u]uor= Fozto]7t gl tHTable
9, P<0.001). zAtAA 2 Al A sfnbe] ARl(21:3)7F 111 AL 7HEE o
20043 7€ 7 89l AulE 1:03 1E)a 10 2 119 g AujE A4
T HA(P<0.05), MAHozE 8 /Y Tk A¥A A ANATe] e
L1652 119 7| AHE 488 5 fdth(Table 10, X*=25.70, df=7,
P<0.05).

Atsslmbe]l Aol 19071A  F FAHL T2AAIETI%) R AWML=
4490-9356 mm (B3 61.58+12.44 mm)R L A 11870 A(62.1%) 2] = 73
45.30-89.89 mm (H 3 58.22+10.09 mm)AtH Table 8). & 7} 50l
7ol v & 34 vl Gnlae A Fefxte]7t I tH(Table
05). o] F& 2003 11¥€ 2 Au(FZ:4Z)7F 1:10.0 = 1:1¢] 7]t
AulE AL F AAATHP<0.05), 1Y F<t AFE A AT A
B L1L64E 119 7)Y AnE 288 5 AdAth(Table 10, X°=11.14, df=8,

P>0.05).
(2) LAI7NA

gaaivt 2 160A T dAlske] WA gsed Folsta gl= JhAl=

337M A (205%) 2 AW = 5391-97.22 mm (BT 73.83+10.15 mm) P 2L
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-

B BEEs z2ta glo] WA EEe Fofsta A 2 128704
(795%)2] AAM9NE 5430-99.84 mm (7 66.32+8.98 mm) % tH(Table
8). 4l F<l AMAe dAdta YA & A w&L 3l v oA A}
o] 7} g1 A "H(Table 9, P>0.05), ¥ 2+ ko] 7} I %l a(Table 9, P<0.001)
T2 A A gk dalg AL Bl &S 7-119 AfelolA 7] 0.732
2 7H =% THP<0.001).

ol =2 & dAg 1670A1(22.2%)] A3 H LI+ 47.60-90.49 mm

ol

s
(3 63.33+10.58 mm)H o WA dgo] Fojsta A F2 56704
(778%)] AZH+ 44.90-9356 mm (B 60.45£13.13 mm) S tHTable

8). Al Tl JHAIeL dAlstar A 2 JhAlS] W& Ay dEE
A
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Table 8. Mean standard length composition the life history stage,

sampling areas of Yeosu

sexual and reproductive state of seahorses in

Sex Reproductive state
Species Male Female Rounded pouch Flat pouch
SL (mm) SL (mm) SL (mm) SL (mm)
n n n n
(Mean+SD) (MeantSD) (Mean+SD) (Mean=SD)
H. coronatus 161 65.53£11.23 266  60.59+12.09 33 73.83£10.15 128 66.32+ 8.93
H. mohnikei 72 61.10£12.59 118 51.19+13.37 16 63.33+£10.58 56 60.45+13.13
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Table 9. Significance levels for chi—squre test on effects of year, month on population structure of seahorses in

sampling areas of Yeosu

Sex ratio Reproductive state
Species Source ,
df X P df X P

Year 2 3.473 P>0.05 2 2.508 P>0.05
H. coronatus

Month 4 25.614 P<0.001 4 28.02 P<0.001

Year 2 2.537 P>0.05 2 4.347 P>0.05
H. mohnikei

Month 4 3.492 P>0.05 4 3.849 P>0.05
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Table 10. Monthly sex ratio of seahorses in sampling areas of Yeosu

H. coronatus H. mohnikei
Males Females  Total Sex ratio X Males Females Total Sex ratio X
2003
August 1 2 3 1:2 0.33 14 25 39 1:1.79 2.08
September 8 6 14 1:0.8 0.29 11 20 31 1:1.80 2.61
November 0 0 0 0 0 1 10 11 1:10.0 7.36"
2004
April 0 0 0 0 0 0 0 0 0 0
May 0 0 0 0 0 0 0 0 0 0
June 0 0 0 0 0 0 0 0 0 0
July 21 7 28 1:0.3 7.00° 29 41 70 1:1.41 2.06
August 6 0 6 1:0 6.00" 6 4 10 1:0.67 0.40
September 63 111 174 1:1.8 13.24 5 3 13 1:1.60 0.69
October 23 56 79 1:2.4 13.78 4 6 10 1:1.50 0.40
November 16 32 48 1:2.0 9,33 1 1 2 1:1.00 0
2005
September 23 52 7 1:2.3 11.21 1 3 4 1:3.00 1.00
Total 161 266 427 1:1.65 23.89" 72 118 190 1:1.64 11.14

*significant difference in sex ratio from the expected value of 1:1 (a = 0.05)
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(1) ojm 7] FAbtolg=oko] 7

ojul o] Z4t BEI F 14 3] T FA4bol HUbsk ofn] Ao FA4F A

42 Table 113 Fig. 179 YEeh At 24 HE
FolRHa AAE Eatste 4L 2-8 /1032 EF 3t 4 o
el B A A AFEAa(Fig. 17, A) S5 B
46-553] (ot 50.1+2.93]/10)AQ A Aol FAbo] AlZH™ T &5+ 79-91

3](F 3t 84.9+3.93]/102)=2 FA3] wepA WA HEE tdkeiy A7 E F

m

A7) AAEA w e dekae-E vEs Eabe s shlvh(Fig. 17, B),

o= 578 ¢t aYgE VEo A2 A FAEAS T F A9 v

FH B g R AAstd vk (Fig. 17, C). o] Al7]dlx E4bs
A2 AFEHAL BE Bido] dd & Q7= 18 ool ojn o] R

gro @ whAukth(Fig. 17, D). o1 % 7]del] #o A4 535S 3t
0o 2-8% ¥ thAl E4be s wEsk st

=2be 7-11€el A WA 5391-87.31 mm (BE 77.76+9.84 mm,
n=12)¢] W] AN ol FoH L FabA ] oo ®BAd Hol(PL)+
7.01-12.97 mm (3 10.62+1.93 mm, n=12) MU B&d Zo|(PD)=

4.66-840 mm (Hi* 6.63+0.98 mm, n=12) HAALH F 143] &<t

o

o E4F A= 38871 A Atk (Table 11).

AF 7

==

Are Ao arisks Aol il (Table 9, P>0.05), PL

DERENS

1

flo

Bz kel Al ew(Table 11, P<0.05), PDob= wi§- 3=

b AAtH(Table 11, P<0.01).
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Table 11. Correlation between size of crowned seahorse H. coronatus

adults and brood (%, P<0.05, **, P<0.01)

. Standard Pouch Pouch
Parturition date

Number (2003-04) length length depth Brood
(mm) (mm) (mm)
1 Sep. 6 - - - 41
2 Nov. 26 - - - 6
3 Jul. 27 87.31 12.97 7.34 75
4 Jul. 27 80.77 12.86 7.24 61
5 Jul. 28 53.91 11.95 7.08 55
6 Jul. 29 84.55 7.01 6.29 35
7 Aug. 3 76.95 9.24 5.85 36
8 Aug. 5 79.00 12.83 8.40 55
9 Sep. 14 79.47 11.56 7.28 35
10 Oct. 6 84.79 10.12 5.68 12
11 Oct. 6 34.88 10.29 6.87 41
12 Oct. 10 85.37 10.08 7.05 52
13 Nov. 10 69.00 7.93 4.66 15
14 Nov. 15 67.25 10.64 5.86 24

Coefficient of correlation to
brood

0.143 0.705" 0.803™

- No investigated
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Fig. 17. Process parturition of crowned seahorse H. coronatus. A, open
the entrance of brood pouch; B, start of parturition, C,
juvenile’s head come out of the brood pouch; D, juvenile just

after parturition.
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= SARET} Qs HAol Hof gam AFel s FAH L U9

Z15} 9 th(Figs. 18A, Fig. 19B, Table 12).

2 5 1dAolE AgS 12.28-16.72 mm (B 14.48+1.38 mm, n=15)
2 3 Fe MAxvt FAA UM o] APHJon FE
1, 4, 7, 109 AF FRF ttad ws FAstar st 49 AFEF ol
e SET G7tEA deEEe] e meld= 3, 5,9, 14, 200 A&
Friyo] 2wt g AUt o] A7 Aol FF/AE o] &3}
of melg i AFstr] Al=e A th(Figs. 18B, Fig. 19C, Table 12).

=2 5 4 dAjol Aole] AL 1268-18.00 mm (¥ 14.98+1.62 mm,
n=15)& FA=n], 7tEA=gn 2 S =y 71570 247 14
12 18 2 ofno] F7])F9k FdatArh oAl 719 su}

714 o] Juirl HolAEEo] o o Eg & FE dF-Eo

MAZE o] &t AA&ss& &ds] st vh(Fig. 18C, Table 12).

4§ 8dAlel = ©ge] 12.75-1858 mm (¥, 15.40£1.64 mm, n=15)
2 g4stelal welel 3,5 9, 14, 208 AE=o] thE SRk GEA W

gso] gglom AMe cMAMeNA gAoz Waky] A gehgthFig,

18D, Table 12).
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=4 & 10dA o= HAo] 1269-19.02 mm (F, 15.69+1.72 mm,
= gols Ao ge HEm wasie] AlRol

el A wEel 1070, agel 39712 |4 Ho e Ae #EFL 5 UM

i

—
2
fiu
o,
o
ol
o
32
il
o
$
oft
=

t}H(Table 12).

2 5 2094 ool AL 17.38-21.98 mm (H 7, 1855+1.69 mm,
n=10)=2 o] Al7] mgele AF=o] FRAMA L AatA dIatuA kA
o= K71 4e 7ha 3l th(Figs. 18E, Fig. 19D, Table 12).
of Aole] AL 17.30-21.97 mm (B3, 20.09+1.56 mm,
n=10)2 ggstaon dgo] et +4, 4 1l v v o] 77}
2 P AAd

B 1 4,7, 100 A& web mee 3,5 9, 14, 200 A& w2

—
o0
—

X
[\]
o~
()
X
[
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R
(@)]
~
do)
OO

il

_>‘J_l
X
_0|L
R
%0,
$9%)
kel
i
1=
o

—

Ao Al 3] 02 Welelth(Fig. 18F, Table 12).
E4 3 409 Ao Holo] WAL 1858-23.81 mm (H i, 21.82+1.69 mm,
2 a3 Ag Abelel Z=o] FalEAL APFOE A
o9} ¢+A3| w3k PE R A o Fo = skin filament’} EoF U
i o] A7l F%Eo] Zo|(snout length, SnL)E 1.20-1.87 mm (H
1.63+0.21 mm, n=10)% F%¢] 425+1.3%% th(Fig. 18G, Table 12).
Z2 3 5094 Xojol AL 1981-2479 mm (Hif, 23.11+1.52 mm,
& 4, ™M AEFSH mge 9 AEFFAE skin filament7}

Zol g B AAH o AL ¢ AR Mo tH(Fig. 18H, Table 12).

it
>
ol
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()
o,
=2
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2
1o
2
o3l
rlo
)
wW
N
°
\)
a1
)
Nej
3

m (H1, 24.65+0.83 mm,
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&S 42 176%, 25.7% 12]al 56.7%E AAstal ANem™ Snl+=

1.76-1.88 mm (¥, 1.82+0.06 mm, n=4)= HL/SnL 2.39+0.07¢] %! t}(Fig.

18I, Table 12).

SL (standard length) = 14.18+0.18age (+° = 0.9893),

AALZEL 0.18 mm/Y AT}
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Fig. 18. Juvenile development of crowned seahorse H. coronatus reared

for 60 days after parturition.

A, juvenile just after parturition, 13.69+1.29 (n=15) SL;

B, juvenile 1 day after parturition, 14.48+1.38 mm (n=15) SL;
C, juvenile 4 days after parturition, 14.98+1.62 mm (n=15) SL;
D, juvenile 8 days after parturition, 15.40+1.64 mm (n=15) SL;
E, juvenile 20 days after parturition, 1855+1.69 mm (n=10) SL;
F, juvenile 30 days after parturition, 20.09+1.56 mm (n=10) SL;
G, juvenile 40 days after parturition, 21.82+1.69 mm (n=10) SL;
H, juvenile 50 days after parturition, 23.11+1.52 mm (n=10) SL;
I, juvenile 60 days after parturition, 24.65+0.83 mm (n=4) SL.

One quadrille scale=0.5 cm.
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Table 12. Growth of head length (HL), coronet height (CH), trunk length (TrL) and tail Length (Tal) in H.

coronatus larvae during the 60 days after parturition

Age Number of HL (mm) CH (mm) TrL (mm) TaL (mm) SL (mm)
(Day) larvae (Mean+SD) (Mean=SD) (Mean=SD) (Mean=SD) (Mean=SD)
0 15 2.54+0.20 1.40+0.20 3.68+0.64 7.48+0.96 13.69+1.29
1 15 2.70+0.39 1.36+0.36 3.29+0.43 8.49+0.95 14.48+1.38
4 15 2.61+0.29 1.21+0.10 3.38+0.46 9.00+0.96 14.98+1.62
8 15 2.74+0.25 1.38+0.23 3.46+0.45 9.21£1.04 15.40+1.64
10 15 2.74+0.38 1.53+0.19 3.81+0.51 9.13+0.94 15.69+1.72
20 10 3.21+0.47 1.69+0.29 4.68+0.94 10.67£1.10 18.55+1.69
30 10 3.63+0.15 1.82+0.28 4.83+0.59 11.63+0.84 20.09+1.56
40 10 3.84+0.48 2.15+0.38 5.62+0.32 12.37+1.32 21.82+1.69
50 10 3.94+0.41 2.36£0.29 5.91+0.40 13.26£0.98 23.11+1.52
60 4 4.35+0.05 2.46+0.05 6.33+0.27 13.96+0.53 24.65+0.83
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Fig. 19. Changes of morphology and behaviour of juveniles on crowned
seahorse H. coronatus. A, juvenile just before parturition; B,
juveniles 1 day after parturition; C, juveniles 2 days after

parturition; D, juveniles 20 days after parturition.
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@ 94 A3
Z2F A3 2ol TS 219-290 mm (2.54+0.20 mm, n=15)°]3 60
A Aol 4.32-4.42 mm (4.35+0.05, n=4)= Fig. 200 YEbA AT 2}

4,
ojuje] U (age)? FHML)FS #AE HL = 226 + 0.03age (% =

0975)¢] 3|7 #AA ez vebd 5 90, AL ES 003 mm/d ©]

=4 A% #ae 101-1.69 mm (1.40+0.22 mm, n=15)9]

%
D
[a)
©
Y

2.38-2.49 mm (2.46+0.05 mm, n=4)2 &), o] 7|3t F¢ U (age)F}
#3(CH)9e] #A= CH = 1.16 + 0.02age (r* = 0.9803)¢] 34 #A 2o
2 Yehd F 3 a d7AFELS 002 mm/Y o tH(Fig. 20).
Z2 A% E4S 311-479 mm (mean 3.68+0.65 mm, n=15)°] 23 60
-6.57 mm (6.33£0.27 mm, n=15)%2 A&3A L, o] 7|7+ T «
#(age) ¥ S AH(TrL)#e] #A = Trl = 311 + 0.05age (r* = 0.9763)2] 3]
7 #AANCE Yepd F AR I ELS 005 mm/d o] AH(Fig.
20).

ks

rlo

=4 A% 6.01-946 mm (7.48+0.96 mm, n=15)°l4 60

o
ot

1321-14.38 mm (13.96+0.53 mm, n=4)% Wgsgx, o 7|7+ &<
(age)® W Z(Tal)e] #A= Tal = 7.01 + 0.1lage (r* = 0.9702)Z 1 }E}

9o 9 dAAFES 011 mm/Y °] A tHFig. 20).
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20. Growth of head length (HL), coronet height (CH), trunk length
(TrL) and tail length (Tal) of crowned seahorse H. coronatus

for 60 days after parturition.
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21. Relationship between head length (HL), coronet height (CH),

trunk length (TrL) and tail length (Tal) against standard
length (SL) of crowned seahorse H. coronatus for 60 days

after parturition.
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Fig. 22. Predation individuals by 5 days old juveniles in crowned

seahorse H. coronatus (n=5) on copepod and Artemia.
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Fig. 23. Predation individuals by 30 days old juveniles in crowned

seahorse H. coronatus (n=5) on copepod and Artemiai.
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Fig. 25. Morphological development of barbour’s seahorse H. barbouri

from 1 day after parturition to 28 days after parturition.

A, 1 day after parturition, 9.48+0.69 mm (n=4) SL;

B, 4 days after parturition, 9.98+0.63 mm (n=7) SL;

C, 8 days after parturition, 10.72+1.45 mm (n=4) SL,;

D, 12 days after parturition, 11.35+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, 18.60+0.94 mm (n=4) SL;

H: 28 days after parturition, 18.60£1.65 mm (n=4) SL.

Scale bars=1 mm.



Fig 26. Morphological developments 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) SL;

B, 36 days after parturition, 21.94+3.12 mm (n=5) SL;

C, 39 days after 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=1 mm.
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Fig. 27. Growth of standard length and wet weight of barbour’s

seahorse H. barbouri for 158 days after parturition.
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Fig. 28. Growth of head length (HL), coronet height (CH), trunk length
(TrL) and tail length (Tal) of barbour’s seahorse H. barbouri for 158

days after parturition.
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Fig. 29. Relationship between head length (HL), coronet height (CH),

trunk length (TrL) and tail length (Tal) against standard
length (SL) of barbour’'s seahorse H. barbouri for 158 days

after parturition.
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Survival rate of barbour’s seahorse H. barbouri for 145 days

after parturition.
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acusimilis A8 AAE A} FosES st 7] 7bol| v ARAFE] 3
A3 AAEZE e st BRI Rl doju, R AT 4s
Ebstar s w, wig #ZS A7) sQtelRt A el Asd AAvr
ZE tH(Kornienko and Drozdow, 1999). 3k A 117]3} o] F<l Seaweed
pipefish S. schlegeli®] ATANME AALE ZAGHOZ ZAS A} A4

W AAAEE B2 ARAE, GAE, A2V #FEA SR, F2

2= AlxEe] HAe WS A$a th(Watanabe et al, 2000). ©] 5
o A% 2004 7EelA 11€7-A] AR FAY JarE 24P o= A

g A, A oA AP o] dolube cyste #ESHA XStATh &
B3fnte] 79X Eastern pipefish S. acusimilis® Zo] AT Fofjs =&
b Al7]eRE A W BRFEAA Rl doju, o] d A Harv)
oo & FolAel didolet AzHATH

Aol mgde 9ds] oy AAE pxz wwe ojs gl



TR B && ¥ U FAHAL SAE7HA] 247 5 &E& &
gt H BREEd R RS T AT Fo HAa AFEYe] £
AyeE And H3lr] 988 dtp(Haresign and Shumway, 1981). o] &

Tl garte ngd PR Ao PO Pyl v wad 9o
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(Carcupino et al., 2002).
Al Irkrae S7ket FE el Ads #g st

e &9 9J tH(Hilomen-Garcia, 1999). —1&
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MR oz 27t % Big-bellied seahorse (Woods, 2000a),
West Australian seahorse (Payne and Rippingale, 2000), Lined seahorse
(Correa et al., 1996) 12|32 E3|v}(Job et al., 2002)2] 2o o3+ 7%
A A7 AP et

Aurg oz ool slolA B Axge AAT 50%7 47
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Aule] Eddor A3V 713E ¥d A dAMAEA A7 = A
Hx AsArle ddstsd oAM= ofzhe] Aol7b Atk (Foster and

Vincent, 2004). o]&1st ZAHES 23] HAT okAddA &84



BA3 A4 HZo] AeaA Ut B o Rol BQaT FupAd e
Wl Yol vggAolm ol go] wEr} olo] o] Ao M Foster
and Vincent (2004)¢] el ojste] HaAdwarle ddsiny il

Saaivt fAES] A2 5391-87.31 mm (Ht 77.76+9.84 mm, n=12)"

i

a3 7 AE AAe] Aol 5391 mmE o] AFelA R
Halinte] Hx Asar

Barbour’s seahorse= A L=f-afj ol A4 st 9l FogA Hol A
(height, HT)E 150 mm °]3 HA& A% 27|+ A2 80 mm=z LH A
9l tH(Perez—Oconer, 2002). dwrd o=z  gnle] =7|= Hi2Y =9
Denise’s pygmy seahorse H. denise®] ZHUdl A3 21 mm (Lourie and
Randall, 2003)oll4 Zt& <l Big-bellied seahorse?] Ztl A1 350 mm
(Francis, 1996)°] W= L&A vy o] <AFdl AFEE Barbour's
seahorse ©jue] =AZ|&= " FZe]  111.8° mnolar AL 1233 mm=E
Perez-Oconer (2002)7} ®.a1gk uie} Hlwstd A4 AsdAE Az A
A Th.

oo sfimtel  QdojA 13 EFAF AAAFE 100-30070A A E=eolth
(Masonjones and Lewis, 1996). sfintel] lojA 713 &4F A =7 &

i

2 dA HeintR 1,7837MAE AAEethe ®avh lth(Foster and
Vincent, 2004) o] Ag-olA Ldsfinte] F FA4F JNAGF= 388714
(n=14)2 Z4Feko] =3 AHow How odelx Y Dwarf seahorsed] =
2B ANA G 6970 A (Strawn, 1958) BthE A2 S F4kekla, o] Al
A Al o AEZ AEE Barbour's seahorsei= 15670215 E4bslA &

PR o] zo]FES EFA4HEA Y. o]= Lined seahorse?] 1,5527) ) (Teixeira
and Musick, 2001), E3aju}¢] 140570 A (Truong and Doan, 1994)o ] L3}

¢lal Chilka seahorse H. fuscus® 15071 (Golani and
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Fine, 2002)¢} H] =3} %t}

Sadovy, 1995). 79 H oA dFite &+, Aada, A5y =4

59 deE &8 #Est= dlvk(Linton and Soloff, 1964; Boisseau, 1967)
ge
Hallvl R F4F AAS A, BSd Zdol(PL) 12Ela R

A FAY A EAF Ao e AFdAol Il aL(Masonjones, 1997),
White's seahorsex= F# ¢ Z7]¢} B&do] 7|7} &4F /HAG o=
AA7F A (Vincent and Giles, 2003). ©] A& ALRH &nls of 5
LS 4] Aol A AHE NAEE vk AAEIH M7 F2 A
S s8] B (Vincent et al, 2004), 2+ AHAANA AFA NAESo] &
M2 S el FdhAL el & 5 e wE FAHS B
FAkApolEeke] AAel sk FEvE A, 99

‘IT:"
Hlas ol gty 2R sfupe] gloj 2o ek AakE s 2

ot
2
iy
i
X
N
)
=)
o
=

o
it
0

N

N
)
2L

o

7 =A BAEo] ivh(Fritzsche, 1930). o]k Fejde] Sold2 the



2
E

o
i)
x
o,
N
ol
X
=
i1t
2
fru
o
=)
=i
Lo,
o\
~
M
=i
rlr
Y
1
E
ot
o

S
Ak
Ll
it
v
=
rlr
24
i
&
L
rlo
oft
fluj
it
r 2|
b
e
5
N
L
%0,
=
o
—_
{o)
o
S
o
o
=y

(Foster and Vincent, 2004). Z18iv} 7tsx=gn] e} Sx=gn] 283 3
Arx=ue] 7)< AFe Fv Fvkth xFol7t qdrh ity oz gjule)

el FAH de AES 1NE FdstH agole= 357 (7 &l

1F

sh-47lCEslvhel AES Rm 7] e heAnule] 130k
SH-18ACHATsvh aem SA el 15 (Esvh-20) G S eh &
zk=H(Lourie et al., 1999b). o] Aol A st e] A5 =Fol= 1070
b g4l glo} dwAel dukRel AFFEE A3 mele] 3979
Aol B AQom AGA =it SA e Z/5%E 1209 14

Fagsel 99n 2R%d 3

el F=el gk SnLe] Hl&2 &4 § 60244 41.8% A tH(Table 13). =1
B3 =

Nz g8 FE5dd vs) A2 9 &717
2] 31 Barbour’s seahorse?] ol 1170, mge] 35719 Aol FA
Hol gla AEA =Y F7] £ 44, SA=gY] 7] 5 177
FAE ol trE FTE Hs nEo AEFH hEA =g TA =g
el E7)7F vlad AL 2 gAdse] At (Table 13).

=4 AF gAFvte] AL 11.69-1581 (mean 13.69+1.38 mm)ZE
Chilka seahorse H. fuscus®l 7.5 mm (Vincent, 1990), Eav}le] 7.0 mm
(Mi et al., 1998), White’'s seahorse®] 85 mm (Vincent, 1990)¥.t}+= I 1

West Australian seahorse®] 11.3 mm (Payne and Rippingale, 2000)<} H]
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523k Z7]19 2 Big-bellied seahorse®] 20 mm (Young, 1926)XR.t}bi= 2}
2 37|99k Barbour's seahorse® 77 8.82-10.36 mm (9.48+0.69 mm,
n=4)2 Big-bellied seahorse®] 16.2 mm (Woods, 2000b), Lined seahorse
9] 110 mm (Vincent, 1990), Long-snouted seahorse® 11.8 mm
(Whitehead, 1986) 8]3l West Australian seahorse?] 11.3 mm
(Lawrence, 1998)H.t}t+= 22 =7]991 Knobby seahorse®] 89 mmée}b
Tiger tail seahorse®] 95 mm (Vincent, 1990)9} B]<23 =7 it}
Gl 2poj= 2 24.0+05TA =4 F 604l 7 24.65+0.83
mm=Z A LG ELS 0.18 mm/L oAt NPTl e 53
vl 2 30T Z27A A A AR S copepod2t amphipods S & H
A E4F F 14U 304 mm g3 42 dEFQH 721 mmE A FE] A
A ELS 153 mm/Y(Job et al, 2002)ollew ZFAF FE HAAo] 16
mm<l Big-bellied seahorse®] 7% 60 L =9 F7 FoA F=

16£09C¢ Z#ACSZ I[sochrysis s

ke
fu
o2
oS
o
Lot
%
S
Ry
Q
3
Q
Gl
of
ol
ol
ol
k]

55We g3es Fx SHAA 28I oA ARSI A3 E4F F 30
o4 Fol AR 30.6

m
(Woods, 2000b). o|¥ A&y} 9o F 2AdS nusts o doA Abgx

= fo F ud Tl vle) AFEC]l W2 T SAS ot 5 AldHh
Barbour’s seahorse Aol 120 L+ A fFxddA +&
24.0+2Ce] =7 A copepods FHETOR st EVHEY] WHOR ALS
3 Ay E4F F 16d#H AFol 13.01 mmE AFI L EAF F 41U ¥
ol 22.89 mm=z dAstel E4F AFHEH 4 5 A1 7HA] AN E
0.37 mm/Y o]t} o] A9 Barbour's seahorse Ab - X|o] AlS Ax}s}

3l vk, Big-bellied seahorse®t @47 ztol7} Sl o= Haivke] 75
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Hg A 170 mm7A A8t (Lourie et al, 1999b) Big-bellied
seahorsex= o A1 350 mm7FA A &&= (Francis, 1996) 9] EAl 4
w2 AAEY o]z o] AT AE<¢ Barbour's seahorse’} €9

,‘_f—_
= JpsatA Sk ey o A7 2

gds] FHE A B2 Hel e A AyfelmE wo] zxe] F
2 A9 Boh wE Aol 7hed Ao vgHEge $5AF7E as)
ol A ZhE

gk A4 F 609 A A7 2348-25.29 mm (24.65+0.83 mm) 7}
A SRl o] A7l S 432-442 mm (4.35£0.05 mm), FF
5.96-6.57 mm (6.33+0.27 mm) L2 v 7ol 13.21-14.38 mm (13.96+0.53
mm) k. Aol gk 7 F-9lo] Hl&e T 17.7%, 4 257% 12l
17 56.7%= Table 13014 £ < Sixof th& Fol Hla] F3o] Fa n|
Fol vha 31 FEf st
1589 Aol 7 59.07-63.76 mm

mm (34.25+1.69 mm)Atk. A ek 2+ 9o u&e T4 191%, =
A 252% 18lal v 55.8% 2 7 Bl H &S vl B A 158U

A Barbour's seahorse™ Table 1394 tt& Z3 vlw L& v FH3 =
TR v 71 FHdS & 5 g

of Aol A sjule] Hol= amphipods, copepod, mysid, caridean shrimp%

rlo

o] tH(Tipton and Bell, 1988). o]&]gr oA Ztate] snfe] Z7|AS

ofoll A flof 2 TEITHIAES AMFdt] HFAHow MLt AE

o

aintel Holz Fudts Add HFS Fol Skth(Payne et al, 1998).
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Table 13. Basic morphometric statistics for seahorse species

Present study

Species Hs Hcom Ht Hku Hke Hm Hh Hcor Hb
Morphometrics

SL (mean*SD) 135.0+19.4 157.8+10.1 130.0+16.8 148.0£13.5 198.5+43.3 55.3+2.1 1105165 24.6+0.8 61.4+3.3
TrL (%SL) 256.8+1.2 271+14 247+1.1 26.1+1.0 275+1.2 254+09 29.0+14 25703 252+0.3
Tal. (%SL) 54.6+2.1 524+2.3 56.8+1.8 5H47+1.3 52.7+1.7 57.0£04 47.0+19 56.7+06 55.8+0.4
HL (%SL) 19.7¢1.4  205+1.2 184+1.1 19.220.2 19.7+0.8 17.6+1.2 24.0+09 17.7+0.1 19.1+0.1
Meristics

Number of Tr. rings 11 11 11 11 11 11 11 10 11
Number of Ta rings 37 35 41 36 40 36 35 39 35
Pectoral fin rays (PF) 17 17 18 16 18 13 18 12 14
Dorsal fin rays (DF) 18 18 20 17 18 15 17 14 17

(Hs, Hippocampus spinosissimus, Hcom, H. comes; Ht, H. trimaculatus, Hku, H. kuda, Hke, H. kelloggi; Hm, H.
mohnikei; Hh, H. histrix; Hcor, H. coronatus on 60 days after the birth; Hb, H. barbour on 158 days after birth)
from Lourie et al., 1999b
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=
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o] o]&3st 4 dtH(Sargent et al., 1997).
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26717 4 o
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West Australian seahorse?]

o}

21471 A 94 tH(Payne and Rippingale, 2000).

copepod A3l o

30 Aol =

5
T

s

A

Ny

I= gl wal Artemia®l o

= 10771 %

2

7] HolA Dl o

Bukel 2

9]

t}(Scarratt, 1995). o] A&

qok. et

A

Atk 2 F skl Aol A3 350 mm7bA
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iy
ﬂ”
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Chroomonas salina®} Isochrysis sp.=

1 Big-bellied seahorse=

=0
o 1o

[S]
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=
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3 Artemia

3 7}
80.4% % 2. (Woods, 2000b) “12]a1 oo ZA717F 17 cm7Z7kA] o]

B
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= =
=
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vl Atk (Job et al.,
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2002). Gwaivte] 7] Aol 3

2
et
2

Artemia®t copepod A S T ow FFI AFFgME FA T 259

304 A AF HAFSA T 183l copepod A A9 copepod S E3F

7 AT 47494 A HArreksl e Artemiast copepod A&

=3 TEE AT 4 F 50d Al AEEo] 489% AT $19

oA & F dxo] YHdivl= E4F F 50974 copepod A8 T

1
Aslst Artemias 3wE W 7MY FdE AEES HIYTP<0.05). ol

Holo] g FAo #Ad e, YG3s|ul X oJARF o= copepod 4
FFH M 7F DY A8 Artemia Bvb A stan, Wolel fF5Ad ol

ol A4etr] o
& © well copepod FAO Fx WA TIAA fFEtE FHL

Aoi7t wole ol wrh @ Ao Az,

o)A copepod A A7} =Zx wvig HwHo| FE Eo 9

AFS 717 S¢F B2E Barbour's seahorsed AE&S 4 & 36Y
8

A8
5.7% %A =out FHA wdy JFo] FAo] 1 u= 39U

ool AFATNE Fuavks AR e sAvkFol s FiEst A

) 0] A
A dF HAss Artemias 92 TS AP F AdF A

=

el

Oé OO]:

_04
)
g
o}

¥ 5438 skl 57.1% % en olF FEVE ¥ g F4F F 145

zjoje] gl vtom Aoje] Holggol glojA= copepod$t Artemia

g o] &% A9 copepod FAY I A3st Artemias TF T3
3]
=y

A8 232 948 4 YAt Barbour's seahorse] Aol AME, dfnlF
oAl A AFFTH AAiV]so] 7M Eol st Big-bellied seahorse’} 271
el 804%¢] w2 AEE B A (Woods, 2000b)¢F HuL S ¢
7] dAAE AEE] W AL ofYXRE 14593k AMS 7]3E F
3 A vl aqteke B @] weolrh d&si Al FEE v

ox,  PNome oy o

Hir
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AN ArhFe) B I
20034 8UHH 2005 9U7HA ol% 2alel 47 AR (nFE G
Ao, oA W YEe, o 54 RPW dxel a3 o FA BAE

S E)o A FGAEvt Hippocampus coronatus, ~r&8lmt H. mohnikei?t &

o

SO7TNA AFE AT @9 == ofF & (CPUE)Y ¥+ 13.0-57.0 7| A

~

A o] 20042 7Yl 57.0+88 MA/D = 7 E=ATHP<0.05). 2E
ul H. coronatus® 1000 m*® WEE 1.05-649 MA(HBFLE 345704
/mHgen, Qs o] mE ol YAHP>0.05). 1} Atz v}
H. mohnikei®] W= ¥y o] we} =ol7h 910 (p<0.05), 20033 %=
o 441714, 2= 790 424MAZ 7 =gtHP<0.05). Hoje 4
Hlgol A gl 2003l 041, 2EEE 790 0712 M =g
(P<0.001). Atz i} x1oj2] Bl&-& 20040] 035 f¥zE 790 046<

2 7 =eh(P<0.001).
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20043 99 FAlside 3 AH(nETT G $HY, ofFA FAW
T, dFA g kxE)ol AFE A F= 87 11F 16171
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Aol 304%RaL, sivkel WA EARAE P4t e AAEFE
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Lateolabrax japonicus= & & MAF9 56%, 11.8%, 18 1L 0.6% AT}
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gl AEavkeh 1 9 EAlOIFES 4 FHE REUR

trigoncephalus& 954 AW Yrzl Aot A 1000 m*d HWEi 523
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AATHX =11.14, df=8, P>0.05). F#a|rtel A A% A4 F Y3 7)
o HlgL A™EE o7} glA o H(P>0.05), €HEE Aol7F Jda 7TE
7HE E=tH(P<0.001). Atz slinte s A T dalgh JhAe] v &S
Ay = Zol7 L HH(P<0.05)

g¥a vl 2003 99 F-H 20049 119744 A Q¥ A 4(SL) 53.91-87.31

mm (B 77.76£9.84 mm, n=12)2] 7NAEo] HAFANAA 6-7570 A (H

3887MANE EF2kekAd E2F & 60d wot dvl # - oo AFe HA
(SL)=14.18+0.18age (r’=0.9893)9] 37 AMA o=z Jepd 5 vt 4
o] EFAkAtol= 5L Aol Artemia B Y copepod FAS AZ AL

MATD A 22 F2 AE 3URAS E4F F 30 A= Artemia 43

< copepod FART © Azt om Ho xS AT 1471 A A
[e)

-

43} copepod FAS &3 FES A 24 T 5049 489% 2 A EH S
Barbour’s seahorse ©7](111.8 mm SL)ol A 1567141 2] =) 7} EAks1S
o &4 3 158d B A - Ao AFLS AF(SL)=12.18+0.3lage

(rP=09787)9] & AAAoz el F Atk A F 14594 AEE

< 156% %At
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