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Comparison of Seasonal Occurrence Pattern, Feeding Habits and
Spawning between Hippocampus coronatus and Hippocampus mohnikel
in the Eelgrass bed (Zostera marina) of Dongdae Bay, Korea

Bong Jun Seung

Department of Oceanography, Graduate School,
Pukyong National University, Busan 608-737, Korea

Abstract

Seasonal occurrence pattern, feeding habits and spawning between
Hippocampus coronatus and Hippocampus-mohnike: were studied in the
eelgrass bed (Zostera marina) of Dongdae Bay, Korea from September
2006 to August 2007. A total of 284 Hippocampus coronatus (164) and
Hippocampus mohnikei (120) were collected from September 2006 to
August 2007. Particularly higher numbers of FH mohnikel were
collected in April 2007 and August 2007, however, those of M.
coronatus in September 2006. The size of H. coronatus ranged from
2.41 to 9.32 cm in height, and smaller individuals (< 5 cm in height)
occurred more frequently higher in September 2006, December 2006,
and from June to August 2007. For H. mohnikei, the size ranged from
4.23 to 9.59 cm in height, and smaller individuals occurred more

frequently in June 2007 and July 2007.



These two species were carnivores which consumed mainly
amphipods and copepods. Its diets also included a small amount
of ascothoracids, tanaidaceans, mysids, and cumaceans. Amphipods
were the most important prey organisms to all size classes of these
two species except for smaller individuals which exclusively fed
copepods. While the dietary breadth of H. coronatus increased with
increasing fish size, those of H. monikei were decreased.

The gonadosomatic index (GSI) of the female of H. coronatus varied
from 2.79 in December 2006 to 8.53 in September 2006, but that of H.
mohniker varied from 0.61 in April 2007 to 9.92 in September 2006.
The spawning season of H. coronatus was from June to October, and
that of H. mohnikel was from June to September during the study
period. The fecundity of females was better correlated with body
weight (BW) than height (FHt). However, the number of larvae in pouch

of males was not correlated with/body weight (BW) and height (Ht).

_Vl_



I A&

| v}F(genus Hippocampus)= T7FA 7] 5 (order Gasterosteiformes),
231713} (family Syngnathidae)oll <3} (Lourie et al, 2004) A A A A o
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Fig. 3. Monthly variations of eelgrass biomass in the eelgrass bed of
Dongdae Bay. :
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Fig. 4. Monthly variations of temperature and salinity in the
eelgrass bed of Dongdae Bay.
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Fig. 5. Monthly variations in number of individuals in Dongdae
Bay in sampling period.

Table. 1. Sex ratio of Hippocampus coronatus and
Hippocampus mohnikei

species

H. coaronatucin=164) H, meohniksi=120)

I 24 5]
bAale

A 4.3 A8 .7

I 75 (57
Female

% 457 B33
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Table. 2. Composition of the stomach contents of Hippocampus
coronatus by frequency of occurrence, number of individuals,
dry weight and index of relative importance(IRI).

Preyr orgardsios Ceoomrence  Mumber Dy weight IRI IRI(%:)
[50) (%) (%)
Crustacea
Amphipoda
Gammaridea 4.4 350 580 B956, 2 64.5
Ericthonius pugnax T 1.0 0.7
Afplus sp. ] 31 44
Eriopisella sechellensis 0.7 0.1 +
Elasmopus sp. 1.5 02 01
Euprimno macropa 0.7 0.2 0.7
Ampithoe sp. 19.4 las 20
Eamaka sp. 1.5 0.2 0.3
Faradexamine bharnard! 8.2 2.2 3.2
Fontaganaia rosfrafa 2041 1.2 3.4
unidentified 358 313
Caprellidea 6.0 09 17 15.6 0.1
Tanaidacea 4.3 0.6 0.g E.0 0.1
Anatanais sp. 1.7 0.3 0.2
Tanais cavolindi 0.9 0.1 0.6
unidertified 1.7 0.2 +
Copepoda =4 424 202 3587.0 331
Calanus sp. 5.2 1.E 0.1
Eurptemora herdmani 22 0.8 1.EB
Tdomene foliflecta 0.7 0.1 +
Lepeophiheirus goniisii 2.2 1.4 1.4
Pssudocalanmus sp. 0.7 0.1 +
unidentified 53,2 38.4 171
Brachiopoda a0 0.3 1.8 E.3 0.1
Osiracoda 2.4 1.7 1.2 T2 0.1
Ascothoracida 1143 1.2 0.1 21 +
Bathynellacea
Allohatiynella sp. 5.5 0.5 1.E .6 01
Mysidacea 18.8 i L 191.8 1.8
Meomysis sp. 1.1 1.4 4.1
Prongomysis sp. 0.3 0.1 0.6
Siriella sp. 0.9 0.1 0.2
unidentified 6.0 0.3 2.8
Cumacea 3.0 0.3 0.8 3.3 +
Isopoda E.g 1.0 1.2 15.6 0.1
Cymodos japonica 049 0.1 0.4
Ligidium japomicum 0.9 0.z 0.2
Synidote larevi 0.9 0.1 0.z
Tacficaps japonicus 0.4 0.1 +
unidentified 3.4 0.5 0.5
Eez 0.7 4.5 0.2 3.3 +
Unidentified 9.0 3.6
Total 100 100 100

+: less than 0.1%
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Table. 3. Composition of the stomach contents of Hippocampus
coronatus by frequency of occurrence, number of individuals,
dry weight and index of relative importance(IRI).

Prey organisms Occurrence Mutnber Dy weight Rl IRl
(¥a) (6 () (%)
Crustacea
Amphipoda
Gammaridea 718 80.0 83.2 11717.8 95.7
Ericthonius pugnax 35.3 17.1 17.2
Ampalizca =p. 306 156 157
Caraphium sp. 297 1354 13.6
Elasmapus sp. 24.3 8.7 2.8
Melita sp. 20.1 T8 3.3
Ampithoe sp. 13.5 6.6 6.9
Lencathoes sp. 1.1 34 4.9
Podocerus sp. 0.8 3.8 34
Cymadusa sp. 77 2.3 24
Ericthomius sp. S 1.3 1.5
Caprellidea 15.6 6.9 5.6 195.0 1.6
Capreila kroeyert 12.6 5.1 4.5
Capreila scaura Tha 1.3 1.1
Caprella sp.
Tanaidacea
Tunais coaveling 10.6 6.0 3.7 102.8 0.8
Copepoda 12.2 5.6 3.2 1074 09
Acartia omarii 11.1 2.2 1.3
Clalanus sinicus 5.8 14 0.7
Centrapages yamadai 4.2 0.6 0.5
Creaea sp. 2.8 1.4 0.z
Mysidacea 2.1 1LE 23 8.0 0.1
Seagrass
Zostera maring 12.8 2.0 25.6 0.2
Total 100.0 100.0 100.0

+ :less than 0.1%
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22%% A sklov A7 SUbelHA ARl HA #Aste] 4~5 cm
A7)t A 12%, 5~6 cm A7)0l A 10%9] HE&5 HEFHOH 5~6 cm ©]
el Azl 87brE A wHEA skt dARE 7P AL AV
Q1 4~5 cm A7|AE= 72%9 HAfr&S Blov A7t Skl wet A
0] "Ax F71ste] 5~6 cm A7) A= 79.5%, 6~7 cm 7|0l A
85.5%° AHFE&S B 9~10 cm A7]FolA 93.5%= YAWEE] A9
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SARSE I8 £Fwo] 2ARYA, WA WS FUHOEZ Bo] Ao

-

—
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=)
o
>
fol
ol
=)
=
Iz
Me
e
2o
o
e
=
lfo
é

Do 57)9 wRel 27
F7h FANES, AxFe], AATEN e &S Jehiglen o ¥ &

Fol AL F A%FF 60% oS AASA gtk drke] B9 A7)

A=t 22477 SRRt 4 F4%F dAdte e By s vt
B A717F sS4l wel 8474 Aola2 S0 W B Bl
71w A Sbebs A @] WERH

siviel Atz vl R ekl wel o] Ar7F STkske Aol e

C8lmke] A9 b 22 241 cm A7]oA 0.10 cmold ¥ A7|7F 7b
F 2 9.32 cm A7]AlA = 0.27 ecm 7HA] F7Fsl AL, AFS vk 4.23 cm
A7) A 0.18 cm= 7 2Fekal Aol 7 2 9.59 cmolAl 0.29 cm=z
=7 S7Feki ek (Fig. 10).
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del A77F ARl wet sfviel ASsjuie] Ho] AE AV|E TSk
Aol yErskth dfute] e wE F o] A=<l ©Fe A7] WstE
B Fig. 137 Zo] yepdr} slvls 2~3 cm A7 A 82 RS Ao
st d2biel A7|E 54 & ¢ glo] # g ZoMes v d
GAFE Agold HA A7|Q 3~4 cm A7]AA H 2.2 mm 9 HolE
Aolstlovt Z717F Akl wel 7HE 2 9 em oo AVl e Hat
3.25 mm7HA S7bskivh Atmaleke] A 7 22 4~5 cm ATl A =
By 2.2 mme HolE AHolglew 7HE 2 9 cmol el Ao = 4.2
mm= 7} tH(Fig. 11).

it 23] Aold HolAES dietary breadth indexH$]& 0.26~0.43
o2 Yepgth 7 22 3~4 cm A7|TAAE 0.342 YEFECH 4~5 cm
A7) A 0.292 A4S oY 6~7 ecm A7l A= 0.43S YERYTE F
7Vt AES dehligloy 7~8 cm A71F0lAE T 02602 tha A
st 7 9 cmeolde A7|dodlA = vl 04028 F7tets e B A
717 F7kshaA HolE teketil Aolsl= AEe HAd. AE&vie
dietary breadth index %17} 0.02~ 0.18& ofF & kS B AT} (Fig.
12). F2 22 327]A 4~5 cm 7oA & 0082 d 27|75 7 =2
#e UElY. 2717 S7ME s el AAHo R Foj59] 5~6 ecmA 7T
A 0.14, 6~7 cm A7]TNX =008, 7P 9 cm oo A7|TZAAE
0.032.& ofF & gte Wt

»
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W Gammaridae f Caprellidae B Tanaidacea O Copepoda B others

100

e D o)
(=) (=) S

Relative Prey Composition (%)
[\
S

4.0 5.0 6.0 7.0 8.0 9.0 10.0
Fish Size (cm)

Fig. 8. Relationships between relative prey composition (DW, %) and
body length of Hippocampus coronatus.

‘IGammaridae [ Caprellidae ElTanaidacea [OCopepoda B Mysidacea Elsopoda DOthers‘
100%

90% | %%
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3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Fish Size (cm)

Fig. 9. Relationships between relative prey composition (DW, %) and
body length of Hippocampus mohnikel.
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Fig. 10. Relationships between mouth size and height

of Hippocampus coronatus(A) and Hippocampus mohnikei(B).
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Fish Size (cm)

Size of prey Organism (mm)
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4.0 5.0 6.0 7.0 8.0 9.0
Fish Size (cm)

Fig. 11. Relationships between size of prey organisms and height
of Hippocampus coronatus (A) and Hippocampus mohnikei (B).
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Fig. 12. The size-related variations of dietary breadth index
of Hippocampus coronatus (A) and Hippocampus mohnikei (B).
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IokRel A

AedES
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ol
rlo

Tt o] fFol wlE) w2 oz oyA 9tk Fnle]
5.0

7 cm, At&3fvli= 4.5 cmt(Seahorse project,

FO
2,
ol

o

R
N

2004). ¥ At A AFE slvb 164704 F FAHLS 8974 IAL 56714
Ak AT 897/0A F A 5.0 cm o] 56/0AR AL o] F ol
rk X7k A AL M4MAR 25.0%9 TS HERITH

vl FFle] AA A F A G (gonadosomatic index, GSD+= A<37] o)A
oA 1.02¢14 17.909] #= yeEbileon, b GSI9] @2 2006 12€0
7P 9 2790014 99l M =2 8535 e atEsinle] GSIE
0.61014 9.929] & vepilon it GSI gk 2007 49l 0.4= 7HF
vkokal 20069 9€o] 7.960% 7bd A VERgH(Fig. 13).

Fig. 162 dfnel atasinl $hzie] A Ao W X #AE B
o} sfvle] A EFFE 44~2549 BISIE wWT FHF 27.5570%0th
Ao svte] e 159~456719 M S H AL Byt 262.9171 3
aule} Atz snte] A5 G Edge Aol(Ht) Bl FA(body weight)
o o AoAHS Holt Aoz YUeBiKFig) 14,715, 16, 17).

coronatus : Fecundity = 73.088BW - 5.2175 (R* = 0.4534(P<0.01))
coronatus : Fecundity = 36.583Ht - 190.63 (R® = 0.3759(P<0.01))
123.5675BW + 67.9459(R? = 0.6026 (P<0.01))

mohnikei : Fecundity

55.887Ht - 177.09(R* = 0.1848(P>0.05))

mohnikei : Fecundity



o 2.5mme| 7|2 YEgor wol AL FA Wlel 335 Bt o]
Hhel] Absaivle] ¢ 7 S54 @ Rgo® Az ow Hd 7] 1.75mm
Row g wol I35 Holx TR ek

T dnte] ol el B Qv W E 6~567HE]e HE B
Al it 26,0770k Aol FE H 2754709 Atsdnke
153~4087te] 9] W& B Hit 293.067F ATt FH 9] Sopdde H
FHE @ Fu A A, ATy ARAdS Helx FdkthFig. 20-23)

2007 74 30¢ gk wielo] FAlE|mbrE 18w o] Aol & FA4FekSiYh. Sof
Folld E4k2 w dvle]l AFMHDS 10.7 mmA L, 2FF ks 6.7 mmSith,
Z2F 494 diulE 11.4 mmSith 24 8UAE 11.8 mmyl o wiA A
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4= 9otk AE vk 20079 8€Y 3Y oF 35005 FAbEAT Ata vl
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Fecundity
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body weight (g)

Fig. 14. Relationship between body weight (BW) and fecundity
(F) of Hippocampus coronatus.

300
R® = 0.3759(P<0.01)
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Fig. 15. Relationship between height (Ht) and fecundity (F)
of Hippocampus coronatus.
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Fecundity
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Fig. 16. Relationship between body weight (BW) and fecundity (F)
of Hippocampus mohnikel.
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Fig. 17. Relationship between height (Ht) and fecundity (F)
of Hippocampus mohnikel.

_28_



18
16+ Ht 6.52 1wl Ht 7.93
GS14.0118 GSI 6.4296
10
et et
Y
2 28
= =
= =
V4 4 6
4
2
0
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49
oocyte diameter( X 1/20 mm) oocyte diameter( X 1/20 mm)
251 35
Ht 8.60
GSI110.3010 30
20 Ht 8.91
i w25 GS19.6895
Y Y
S5 E
= =
z z
10
5t
0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 4R 49 1 4 710 13 16 19 22 25 28 31 34 37 40 43 46 49
oocyte diameter( X 1/20 mm) oocyte diameter( X 1/20 mm)
14 20
12 Ht 9.19 18 F Ht 9.31
GSI 8.4821 -, GSI 4.6709

Number

1

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
oocyte diameter( X 1/20 mm)

Number

1

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
oocyte diameter( X 1/20 mm)

Fig. 18. Histograms of oocyte size distribution in advancing order

of GSI of Hippocampus coronatus.

_29_



60 r 70
Ht7.97
50 | Ht 7.09 60 b GS14.0389
GS14.8190
o 40 -
2 )
= 2
£ 30 £
E
z z
20
10
0
1 5 9 1317 21 25 29 33 37 41 45 49 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
60 oocyte diameter( X 1/20 mm) 60 - oocyte diameter( X 1/20 mm)
ol Ht 8.12 Ht8.28
GSI8.8450 50 | GS19.7893
s 40 s 40
E £
= s0f  Raoll
V4 V4
14 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
100 oocyte diameter( X 1/20 mm) oocyte diameter( X 1/20 mm)
100
90
90
80
103 24 aw |L Ht 8.80
o 707 GSI 10.4797 GS19.9175
5 70 |
=
E 60
Z 50
40 t
30
20 f
10
0
1 4 7 10 13 18 19 22 25 28 31 34 37 40 43 4R 49 1471”1’41{‘1099%9“’“’44’47404’441%49
oocyte diameter( X 1/20 mm) oocyte diameter(X 1/20 mm)

Fig. 19. Histograms of oocyte size distribution in advancing order

of GSI of Hippocampus mohnikel.
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Fig. 20. Relationship between body weight (BW) and
fecundity (F) in pouch of Hippocampus coronatus.
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Fig. 21. Relationship between height(Ht) and fecundity (F) in
pouch of Hippocampus coronatus.

_31_



Fig

Fecundity

Fecundity

Fig.

450 1
400
350 ¢ .

300 .

250 .
200 .
150 *
100

0 1 1 1 1 1 ]
1 1.2 1.4 1.6 1.8 2 2.2

body weight (g)

(F) in pouch of Hippocampus mohnikei.

450
400
350 % A o0

300 [ .

250 .

*®
200 [ 3

150 ¢

100

50

. 22. Relationship between body weight (BW) and fecundity

0 1 1 1 1
5 6 7 8 9

Fish size(cm)

23. Relationship between height(Ht) and fecundity
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1. sfubsh Aasirte] Pepy 57

ek Abe7lel FFlo]l =Rl Fopdel dE WAF ] A7E
Atk A7= 2z Foll wet = cm
om ook Ao Aol A 4shH,

-2 ot ofdd] Akl 424 5~100 m oA A At -2l =
F2 gejer o Zute) =ds, dlvH Hippocampus coronatus), 7}A &)

vl (Hippocampus  histrix), B3\ vk(Hippocampus  kuda), Ak & m}
(Hippocampus mohnkei), A3lvH Hippocampus trimaculartus)= 5%&2| &jn}
F7F w2k dokal dH A A (Kim and Lee, 1995).

vl (Hippocampuis. coronatus)©= <LWHHo| crowned seahorse©]il,
2 2o EExgtha FALEO] bk AMR)E 6-7THE Z2ALES glom,
TUCNe®ll ‘DD(Data deficient)’ 2 A} =e] Avh. B ojxl sfute] Hdf A%
(Ht : Height)2 12.7cm®]al, Trunk ring<| 107}¢|t}. Tail rings 38~407H
olal, SX=2n] Z7|4(dorsal fin ray):=| 14700)g. 7FEA=8n 7]

—Z
=
(Pectoral fin ray)= 1270°]H, #4=7|(coronet) & SH4 02 =11 FHEO

2 31014 A= W7k 540,

2@ v Hippocampus mohnikei)= QUX¥VH  Japanese seahorse©]al
Cambodia, China, Thailand, Viet Nam ¥t &% *](seagrass beds)el 3
3t} JUCNe] ‘Vulnerable(F E)'®2 SAHo] dom A4 Biwol =

Hd A2 8 cm®|al Trunk ringg T 1170¢]3L Tail ringg & 37~407] 9]
SA=HH 2794 15~16710)1 ZtEA =] E7]4% 12~147)] 0]t

dE71s dlvket 2 AbsAdel R TR A3 Aol SAon
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(A)Hippocapus mohnikei (B)Hippocampus coronatus
Fig. 24. Distribution of the seahorses, Hippocampus mohnikei(A) and

Hippocampus coronatus(B)

B

Fig. 25. Photographs of Hippocampus coronatus (A) and

Hippocampus mohnikei (B)
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tall coronet,

irregularly with a fluted,
developed turned-back top prominent
spines

aye spine

F2
short dorsal
fin base
3 " 10 trunk
rings
4 DORSAL
expanded wing-like
5 projections bordering
dorsal fin base 3,8_.40
short tail rings
5 dorsal fin
base
7
8
MALE FEMALE
Hippocampus coronatus
13(12-140 pectoral e ike
cm fi 4
R geab short snout
1
2 flattened
short dorsal body
fin base
3
enlargement of trunk rings
4,7 and samtimeas 1
4 15-16
dorsal
fin rays ORSAL
5
\=] <
ta',l extreme]ly enlargement of tail rings
long in proportion 5,10,14 and somtimes 9
7 to body
[(37-40 tail rings)
-8
MALE FEMALE
Hippocampus mohnikei
Fig. 26. Morphological characters of seahorses

_35_




(Fig. 24~26)(2004 Seahorse project).

vk ARt om 59 507 oA & 50° Atele] Auijet 2t
pA| Aol Atz ZuRbgo] MAg. 7 gde F XS Ho
=g Adeow i Fgd, HEH, I=UlAol o A 99
30 m o] &¥23telA F2 A Lourie et al, 1999). gyt =
A Fo dulirl 398t Aow BaEo JATHF T, 2005) Fuiwk #
e M= sfjeket Abm vkt Q[ HAT. FolT QAHZ A FoA AAH
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ul7b 1eke] A" A2 YERYTH(Cha, 1999). 28|31 19994 15RO
A8l 3ukele] sirprh AFHEJATE &, 2001). E 20019 8€A
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FUw Zujdbe] Zdel= dfvfe= A 241~9.32 cma Ats vl
4.23~9.59 cm® ¥ & E% 10 cm ©°l3th. XE7HA] BaE sfute] FHoj
AAE 12.7 cmo]aL Atz siuli= 8 cm$ tH(Sara, 2004). sjupFi= Fol what

of

717} gk, 71 3717 2 £ Hippocampus denise(ZA% 2 cmo]
dHA L 7VF 2 & Hippocampus abdominalis (A7 35 cmolAh)9th &
qhol| Ed st afntet AbSEinte] A9 10 cm o]StEMA H|WL A AL Fo
t}.

22 Folgte fkel wet Hul AV7F Aolrb Wl Z2 A
abdominalis%°)2tal %= New South Walesol Sl Fo] wAHAZ A=
THU 1 A77F Ak 2 9kl e Fol Hdl AVt 9 & BAFS B
A H(Francis, 1988). Atz afute] ¢ ool FAE FHW 8 cmé] A7 1
o & AL oo FAF Holxl AbsaEfutrt sdol Aol Tt W A
AA A Helr] Wwom FHHE

s Edste sfrket AsEute] B¢ 19 F 1-39, 5= =
#apA sk st 1~697bA EdskA] SRR 119880l A 19939 =7t
A 6\ dzF AARE T AN ¥ Hippocampus erectus®| 745 F20] W
1~44del= °& 2o vlaf Qo) 3] AA HEtgH. oA A=HE
o] YolAA HWH H. erectus7k B ZL APO=E olFdls @S UEHY

7] W&ot (Hardy, 1978). siuli F o83k A« o]F d4S Hol= F

=

b
rob

o

2 Hippocampus comes (J.J. Meeuwing, unpubl. data), Hippocampus

guttulatus (Boisseau, 1967), Hippocampuc hippocampus (Biosseau,
1967), Hippocampus subelongatus (G. Moore, pers. comm.) 13l
Hippocampus whitei (Vincent and Sadler, 1995)2 A&l © 7L X0
= olEshs Ao Wtk sirkel 2 Har|d ofFelM Hav] T
Svngnathus fuscus®} syngnathus leptorhynchus B3k &0 A& X o

2 ol¥she @4e tehdta wuslel gk Selele] Aste sk
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g #Hol glvk. 2y Fuvre AL
190] 7} Wde 74CE dvpEe AA A2 Lo n]

al
s ob rob Brirre] svhsh AEsivie]l Fol® osh g o

N
[ﬁ

%,

o

Q8] Brjrte] o] 20T o) gl B 69 o|F dnkFvt b Brjmoz
olBatel @Yol F/hFo wet AYHE Ao WLk
ek olgAol A9l Rl olFeR 2 REI} BiFAHIY Wt de

WX FEE S} Vincent(2004) 5o ZAMSE A5 HW dvl{ 5 7HE =

—_

2 AL s A= T EFFZ lagoonA|Gol A M AE+= Hippocampus
guttulatus® DE7F d9AdAG 1L1IMAZE =4 velgon Wert 7pg o
2 T e X499 Hippocampus hippocampusZ @A A3 0.00770 A 7}
23 Ao2 UBst(Table 4). E£3 H(2006)°] w=w, o549 o
oA AR dntel AtsEirie] MEE GREAY ZHZE 0.00096 71 A 9
0.000977h At iRt A FelA =dsls dfiEte] HoLEe @A
(m*)F 0.0270A), 7F¢ Bol =@ 2006 d 9€l= 0.0474A P om At
S3imb= Ha 0.00570A, Ed=Fe] 7 wkd 20075 89 0.01570A4 =
e soittel Edste dirkge ¥EREe e Ao Ale Hud w2 gk
= YERH
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Table. 4. Comparison of densities among different seahorse species
worldwide(Vincent. 2004).

Mean
density Range
Species (m7) (m) Locality Study type Reference
H. abdominalis ~ 0-007 Tasmania, Transect K. Martin-Smith,
Australia unpubl. data
H. breviceps 0-17 Port Philip Bay, Focal grid Moreau & Vincent,
Australia in press
0-31 Port Philip Bay, Focal grid Moreau & Vincent,
Australia in press
H. capensis 0-0089 0-0-25 Knysna Estuary,  Transect Bell et af., 2003
South Africa
0-22 Knysna Estuary,  Focal grid Bell e af., 2003
South Africa
H. comes 0-02 Bohol. Philippines Focal grid Perante et al., 2002
H. guttulatus 007  0-0-51 Ria Formosa Transect  J. Curtis,
Lagoon, unpubl. data
Portugal
1-1 Ria Formosa Focal grid J. Curtis,
Lagoon, unpubl. data
Portugal
H. hippocampus  0-007  0-0-07 Ria Formosa Transect  J. Curtis,
Lagoon, unpubl. data
Portugal
H. reidi 0:51 Rio Grande do ? Dias & Rosa. 2003
Norte State. Brazil
0-006 Rio Grande do ? Dias & Rosa, 2003
Norte State, Brazil
H. whitei 0-08 Sydney, Australia Focal grid Vincent et al.,
in press
0-215 Sydney, Australia  Focal grid  Vincent et al.,
in press
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vt FEste] HolE olH = ambush predatort. Ho|7} ¢ A

o & wW7bA] ZgE vl HReke] o =5 wWol FAA 1 & e Y
ol W WAoo =® AolE dh(Vincent, 2004). ol AFolA ZALE 3fjn}
o] dol= 7% 3.55 cm oA 9.32 cm loH kel F Heo] AELS 97}

o} @bRE Ul ks gl teh uzkRel a7 o9 te
%

BAETs G Aolgol tE Skt AdS UEH

T o e sl wet do A7 SUkske] wo] dEs b
T HY Aol 10 ecm AR Zudo] ejuket Abg vl 55 wo] Mg
o] dojux] e A= et dfivkrel A4del #¥ H abdominalis,
H. erectusdll Wg AFolA H. abdominalist= A7 -13.75 cm(Hd A%
274 cmelstd e dAFE T2 Aolsttrl A7|7F st iR Al
$-F& Aeolstal(Woods, 2002), Hi erectus= &9 6 cm olstdw= &z}
o 24FE Aolsttrl 6 cm o] HENELAFRE 95%°|d =748t
A AaFol e tH(Teixeira, 2001). [8ffEke] 7 5-ol &= A A4 9.32

cmZb 2 W7 = ERoL 245 St Aolatle™ 9 cm A7l

(Syngnatus schlegel)® 749 Z2 A7|(TL<L11 cm)olA+= 8275 di&
AolekAIvt A77F S7be s A7, ZhE ey, Aol F B FAYE
o] theFet Al Aolste Aol YERsk o™ (Huh and Kwak, 1997), & X
ZF Ria Formosa®] lagoonA| 9ol A ZAl¥l Syngnathus typhles= 10.0
m TL olgtel A= 27b77F IRIZF 64% o179 Af&S Kol FHo] A
2 YUEtstew Hav)el wprbA 2 A7)7F skl wel 8.7 TR

il

i
4t :{m

O

m{m
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oF  FAo]F(Mysidacea), HAMS7F  (Palaemonidae), AP} $-F

(Hippolytidae)¢} #H& W50](Gobiidae)?] Ao & t}ddt HolEF{7E

Bly+= Ao =w BHaHEJHOliveira et al, 2007). djvt= 2 A7)0 A w2zt
T Afrgol wou A7|7F gl wel Holo vzt o] 9] thekgl |
o5 Aolsti= AeS ero] A wE Yol H3lo] [ abdominalis, S.

schlegeli, S. typhle¢} A kAl YElS . 28y Abssnts 22 A7) 904
M= 87et @aRE 9 Aolsitirh. A717F SRSk @Rk =
T3 Aol FElE YElo H erectuset vld FFS UERAT o]
opghol ajmpe} Atmsfvie] Aol wel thE e Hole AL 4 T H
o] Mz o] AfololA 7]Q1FF Aoz FAHHA

Fig.14 oA yvehd AA7 sfjvke gl wet HoldEo =A7|7F o
A F7vekal vk ey dfuke] AAG(Ht) Sk vlaE] BE, Hol AE A
719l S7HES avA vl £ fle AeE BAY. ojek o] ajule
A717F 7t Hol: e 479 @45 s g2 A2 A7)¢ 429 74
T2 Aolete AL TE 4
o divkel FEeles A HEGe®E T3 Al ol Utk 94 A71(SnD)
= =9 A7l BlE) obF 2 Mol sirkel A d=71= 0.27 cm oM,
Atz sjubE 0.29 cm$leh weba Add BE 5 A= o) 27178 F
Ao A-Fek ZF2 Z A7 el =@ stHTE Aol &
RE Aoz AzteE

datel 23] Aold HolAES dietary breadth indexH$1& 0.26~0.43
= yetstth sivks 2717 AAetHA oA SRl olEske 4 ¥ uhE
Wl gou AR RS Aol T 10% ol vdstAl Aoldte 43
wom Z7d wg kol FHsHA yetuAl skth. ey A st
0.02~0.18= sfjvtel] H]3] o5 w2 ghol vehwow =7|7F Akl wet
dadhe Fdol UEhEth(Fig.15). o] AL Assfutrt AdaStel wel dzbg

flo

»

o

1r

sl
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BEolfie iAo R AR EtE o7l dus 458 7 e 8o
2 3olEtH(Froese and Binohlan, 2000; Frisk et al, 2001). 121} 3w}
o gl A sinte ®BSde] dg Heo we s Aol AAEYH
(Perante et al., 1998; Wilson & Vincent, 1998). o]& 7|F+o 2 o
ol AFEA afutel Atz ajute] ARl wek A4S AvEd AR @l
nho] HAa A% A7]E 5.3 cm, AFEdrkE 4.5 cm® YERGTHChoi, 2006).
skl AP¥E kel ASefute] de A7|E olof H[SzEHA UERE A
o® FAHHEC

dnl A WA A FH A S(gonadosomatic index, GSD+= 20063 9¢¥
o 7 & o 8.53, AsElvtE 999 7.96202 7 =A YErso
(Fig. 14). sivt77F AA&siz]ol 4 4%k = -3120°C, o3 elv F20] o|nt
WA HAH B do] dhdgE SR Xkl A drt. Fig. 262
Qiang Lin(2006)° ol&] A+ =23 Hippocampus Kuda(Za|rh)e] 42
I AL Y AR e]a GSIgke] #AIE vEkdYg. HSfinke] GSI gt
F2o| SR FUte] 28%o4 7HE =2 W= UEHls Zle=® HolH
Y

Ao A ARt 28TolA 7HE & Yehvts A o= Ykt st

5

6C
oF d 59 vE &4 ajlek duAe] e AoR deHm ol oF

siwtel Atssinbe] Aol 99l M =2 GSIREE

SIZ olhel A} Hojd AT F 4@z} 594
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O0Y7MA 2 X%l Hippocampus erectus(Fig. 28)9} v|usl] £ uwj 3fr}o]
AA717F 6~10€Q] Ao m ddum Atsafute] A 6~99< sow A
Ak sfeke] b= A el el vhekek S HolAwk Uy 2y}
o Toll o3k IS WA At 1Yy o] dASA FA dopd
o absks 8 5 e Foz HauFEo] Qtk(Cai et al, 1984a).
afutel Atsainte] AT Lok, A Eego] AAE Au R snket

salnk AR xEre ARG AT o 2 AHAES dEda 9
Atk 1998Well A 2003l HA Az AvtelA ZAM Hippocampus
erectus® 735, 47 @t AFEGE AT Aol e o=
ety soivtel A AR Sfwl, Absefekel HlSzgk S YERASL
t}.(Teixeira, 2001). 284 sfwvle} Atssfnle] <= =
dEge]l e @tk vk A e A e e Fol wek A
T AFoleY v a0d ARAES UElE ASo®E HIER Utk
H. abdominalis2 ZA@|nte] A7|kA|T o] Solde] Hude v A0
o] v Aoz YeluH [ zosteraee TARL AYH A#AdS vebdd)
gy H erectusv TREWFE] Fold
H A3l H whitei= SR A7]9F AH%
Choizdl st afjute] 4t AMAT= WA=
(P>0.05) Foldel Zel(PL : pouch length)eh= /J¥te] 20312 (P<0.05)
Sohdel Z(PD : pouch depth)¥= w4 =2 FoA S HEtu= Zlo= H
i Holgle] divb= Ho erectus$t vRPZRAI R FAlsute] Sobd B2 I
o] A= Ao H]lh

ek Ao A srte] Ag- AME HE AV]ee ¢ Edstal Jdlon
AbsEfmbe] A= vld 4719 s EEstal Ao o A7]9 de
F3beteE o 79 Ag-ole= WHE AbehE sk ofFolle v A EAS A

oh A% Ao WprelX e Bk Abgke] S AHA Al A e

o)
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Fig. 27. Comparison of the gonad developmental time (day)
and the GSI(%) of Hippocampus kuda Bleeker, at different
temperatures.
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Fig. 28. Gonadosomatic index (GSI) of females of
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ratel 53 Gazl A710] Aol B wEelok | Bayel gl

He) 2 Gulf pipefish Syngnathus scovelii (Begovac and Vallace, 1987)%}
lined seahorse (Selman et al, 1991), big-bellied seahorse (Poortenaar
et al, 2004) FAME Hi¥ 5 gl

aiml 7o) FoldolA Hesta e Roje] F(E 26.077NHE HHE

o Ao da ol et O #@d " 27.6471)7F el vElhY
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Qi b weE 0 A9 Begon Add

|

gL

be A

off

TLFH S Bade 7 v gl Ho A7)0t
2.5 cmQ Hippocampus zosterae’} B =7} Ho] 55712 7 H o
HdY =7l 31 cmQl Hippocampus ingens’t Ao 2,00071= 7F4 ®r}
(Vincent. 2004). dn}{< 2 Fof £3++= Hippocampus brevicepst= =
=7l 10 cmel™ Hdf BEde] 4= 10070, Hd 27] 144 cm=2 B
o] Q= Hippocampsu fuscuse= HUW 150700]H, H|aLd F Fo =
Hippocampus kudaw 14057WA|, Hippocampus reidi= 15727)¢]t}. &fjn}o]
Hd A7]= 12.0 cm2 EdHA o o Ao H 9.32 cm% o
HAd BS53e 56702 7H 2R T2l H zosterae®t W53k & UERIAT
(Strawn, 1958). ZLeiu} AbSafvte] B == HU 4087042 22 1
w9 A7ldA 7HE B RSdFE Ve

rtFo] Aol #e Aol =S AT EWA M zosteraed A5 E4HEA
37hdo] Xy Abgrel zkoddk 4= Qdai(Strawan, 1953) 1. hippocampus, H.
ingens, H. fuscus®] 7 %o HHA 4~ o] 2teho] o & 4= <l
= Aeo=® BiEtKVincent, 2004). AtsEluRe] 7 -5-o = Ejold 1 o
ol 2kt Foy7b Zhsslti(iaxin. 1990). Ftigtels =33 s dvis
4~5 cm®| H|wA 2 JfAFo] 7~8H Afolelwk &ttt ey st
6¥ o]lF A2 JfAIEe] =Fs7] AlFete] A&HAom Ueya 12€d =

3~4 cm®| 22 JRAIEo]l EdsEH. drk= 5.0 cm o] /ol A Abghol] Fho

K
i)

I
off

& o= Aem wase] 9lrk Choi(2006) el o3 A€ 3fwte] 60
Azre] 4422 Standard length=14.18+0.18Age (r*=0.9893)%th. 181}
At A o] Ao A E 7|7t o Fe] EF AgS T QY
o] o] ATt =g A dEbdTi(d, 1994). T Gl o3

AR ke 60

1SS

7F Hol= Artemia®t copepod naupliis & 53t 1
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o A4 £4e AaE B vt 22 Ar]dM s 8475 Wel Aols
U Z2717F ARl whEh o]rmth =2 o Ao = 9t F T thdd Hol
£ Aolate Aoz yepdth(Fig. 9). Tg HTol
barbori®] AT-olA EAFE A 97 o]FE JfAlAE 1 A SR A2
Zo| v wEA dojups ZoR yEEt) ojlo R FAE Eul AdeA
= 60Y olF A7I7F AT wE GRS Adeldel wet skl Aol
Heo ATl By wEA dojd Aoz AZHATHU. M. Wong. 2003). 6

A 2AelA slnke] FAe] B ghgkor} 9o FAPel FAH Frhehe

rO
-
e
&
IS
Q
Q
S
kS
o
105

AL o] F7Fek= 5~6€el Hold sivl xoj5o] AdAste] Abghel] Fo
g Ao m FAE H zosterae®l H. hippocampus, H. ingens, H. fuscus
of Aok mpR7A = el E4tE ARAZE 228l ks e uhE
U&= slow FAHET

vt Fol wel SA4AF 3 FdoM FFEI EFFAE AVIE Ve F
o] v}, Hippocampus abdominalis= =AF % 4~6F(Lovett, 1969),
Hippocampus barginantix= 2~45F(Tackett, 2000)8] Z=HI%E A|7|E 71K
t}. w3t Hippocampus comes, — Hippocampus guttulatus, Hippocampus
spinosissimus® ©|#13F ZHIE A|7]|E 7FR|H E Al A AF FHolA
AsaEint A ol 4t FFEAE AI7IE VHAE Ao E 4EA U
gy dvie 24 A5 s o] &ske] Zy] Fo FAV| A 55 A ®s)

FRHE Wt o)FetA Feth sUiRke] 342 7hx Al vhylo] ol sl
7F A mAWE SA4S 7HAA o oldd 4t A Sl vEus -

= A7 e T Y 2dRl ol AR 9%e v Ao ddE
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V. & of

2 Aqts gelRe A3 sdwelM =dsle=  s|vH(Hippocampus
coronatus)®t A& sivH( Hippocampus mohniken® AZAZ <l 3%, A4
W AASEAS va 2SItk 20059 9EF-E 20061 8E7HA] SRS
37N AN sinte} Atz ivlrl F 28470A AR E A o] T svl= 164
AR ow A4S sk 1207HA ATk aivbs 20051 9B 12€97b4] A&
Aoz Fdskela 20069 1~5€7H4 EdskA] eter 20061 64 5-E
thAl E@sk7] Alzbekdth Abzaivbs divbel Hisdh Fom Ao
2006 4= 37RAI7E AR EHJAG @vkeE 2006 9€9el Absafnle
2005 8del 7HF ®we JhAZE AFHEAH. slivie] A ®fe
2.41-9.32 cm% a1, A& alvk= 4.23~9.59% YERSLE A2 A7|(H% 5 ¢
olah¢] sfjmt= 20058 9, 124 Z1E]il 2006 6ol Al 8 Aol A &H
o= FQT vk Z2 7)o Az eiris 20068 7~8d Rt =@t

divirel B 7P 8% BHoldes B4 (Amphipoda)?t 87
(Copepoda)th. ©ZtF<} 97b5 ¢lo] ol f(Mysidacea), T4 HHE ]
¥ (Tanaidacea), Ascothoracida, F7Hf(Cumacea)s= A% 4 olat3ith.

vl AN BARS S4R Gaoghasii TN Rl R,

3

ejnb= st wel thdg HolE Adolste] dietary breadth index™ <
+ 0.26~0.43% HaA =& Fs BHlouy Atsdfules sl ot o2t
FE 7 9439 0.02~0.182 o}F w2 ke HuT

aimket Absafiube] € AL FFAF(GSDE AR, dfvlk= 2006



12¢e] 7 W& 2,79, 9€o] 7M=& 8.539 GSI @<= e Arss)
nke] GSIE 0.6114 9.929] WS Helo, A GSI 32 2007 4€9
042 7p¢ wokar, 2006 9€¥€el 7.960% 71 =A yelwth vk
GSI g F20] 20T o]d== 69FE S7het7] Algete] 1097hA4 %S
#h(4.52~8.53)S Holow, tsdnte 695E 997HA] %2 #h(4.68~7.96)
o Yehgth. ool Atz Hol sjnie] g7 6~109]] Aow ATtH
™ 2tz avke] AlghrE 6~99¢ Ao w waE,

subel Az avte] Al TEgeE AFARGE A5 U e AUAS
FZo] Sohdell A HEF FAG Fe AFoly AGH FAALE

ar
UERR A okl Fopde] 7|9t gaAdo]
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