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Abstract

The number of individuals/hour (CPUE) of Hippocampus mohnikei sampled in Matsushima Bay, Miyagi
Prefecture, Japan was 4.6-5.3 in May to July 2006, and rapidly increased to 8.4 in August, before subsequently
declining. It is suggested that the population emigrated from the Bay, because the eelgrass bed which it inhabited
disappeared seasonally from September. Immature individuals, collected from September to November, were
considered to have been born in the same year. No significant sexual differences in SL were found in any month
(Females, 62.9+6.7 mm, n = 46; Males, 66.2+8.9 mm, » = 29). In contrast, the sex ratio was significantly biased
towards females in June and July (Females/ (Females + Males); June, 0.789; July, 0.813). Histological observations
showed both ovary and testis to comprise a pair of cystiform organs suspended by gonad mesenteriolum that
extended to the parietal dorsal side. The ovary had a unique feature common in Syngnathidae in that the ovarian
lamellae had appearance of a rolled sheet. Oogonia were observed in the base of each ovary, and oocytes being
distributed in growth stage order towards the tip of the lamellae. Each testis was covered by a thickened epithelium,
and contained a circular seminal lobule. Spermatogonia were distributed outside the seminal lobule, which contained
seminal cells of all stages. Females collected at the end of May contained mature oocytes, the ratio of latter
increasing in June and peaking at the end of August. All adult males collected from May to November had sperm,
indicating that the breeding season of H.mohnikei in Matsushima Bay was from May to September in 2006.
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SIFenTwDE (ERE, 1989). Syngnathus scovelli 13
J B U R RS 1% Oogonia, Primary Growth, Cortical
Alveoli Formation, Vitellogenesis, Oocyte Maturation,
Mature Egg ® 62125317 5411 TE Y (Begovac and Wallace,
1987, 1988), —fyZs s & D EEIX v, AIFFE T,
PraAYVIFED LD RIERERECH T 5B 0 FEN
e, A v 3T Microphis leiaspis TIXYIHIZ BT
UNEEEKHA (Vitellogenesis phase) £ F&EBRE DT L
7o INEHRE R LE S i 2 R & IR 3 % HEDS R U 7o REHA
W6~12HATH 2 Z Lo, YNEBKIHLIE O BRSO INREH
JaDSHER T E IS BIEI T 2 LW L T\ 2% (Ishihara
and Tachihara, 2008), 27 ¥ 74 Syngnathus schlegeli
DORECITUERE LSR5 v e & (Watanabe ef al.,

2000), &Y /A Ny TED H. kuda DFEHEICB T b [H
O ERFEHHNTWS (Van Look et al., 2006).
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Fig.1 Location of collection sites of Hippocampus mohnikei in Miyagi Pref., Japan, 2006. Open square,

collection sites.
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NZENERIE UCL0fifk L U7z, BRI BEEEREucE L
RS TRT E L, B HBERERKEHP L, L
ML, HEEHELLCHHERERICELEZVWHbD H->
7z,

BREHFZIFHE, ANOEREMHE, K7 (SRR
T, WYL EORRCEDE CREH W T 72, $RE
T - WEENCEE D & $T o 2. & H OERERE IR
10H OFRE T 2 K304, H&E2 7 HO ZHROERETEH
6 I Th -7z, KB, BESFIZB W TAERNIm
THIE L, $ELZD - 7z HIZEREEEN O 2B D & JIE
L7-. CPUE (Catch Per Unit of Effort) |:EEE(EEE %
PREERFICEl> THEH L, £REE ORI Z kA & Rk,
F2ICHEE LTz, RIBFREIZZ OB R RER D012,
BERAL O WIE T HEASEE L3R B, AWFSETIX Lourie
et al. (1999) #=&%F iz, ¥EE(HL) + #RE (TrL) + B
#h (Tal) = Fé#EfRRE (SL) & L7-.
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SR T CBIZE Lz, 70, BEAUHITRERILOEI AL, Bt

BN OEEN RARKTO0.mmBETH- 22 Lh
5, PO &b £ TOL T OEGYI A % 0.5mm [HfE
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11512 0.4 TRA I o 7z (Fig. 2). HEL 2 D¥F
PIRR M D5 ~9 HZ DN THRAIWCKRE LS Ko7z
(Females in May, 58.3=+1.2mm SL(%#=7); females in
September, 66.2+0.4(z=2). Males in May, 58.6+7.0
(n=7); male in September, 77.3(n=1)) (Fig.3A). i
B NOBIE T, EHE30H T 32.0mm SL, FEH60H
T49.7mm SL ThH -7z (KR, KFHEFK). Lo TKRE
DERBIFEEDORIFEICEE N EHHITE, 9~11HICH
EINTRE AT FYHEE38.2+10.2mm SL(n=15)
T, WKATHZ LHHTE 2, MEBIZBWTI~11H
WERE I NI AT 6 B RO A TH S, YTy y e
FIUCEBICERL, WEKITDEWT 2 ANF Rudarius
ercodes TRAZI/NHABOWED» STHAEBHT 5 2
EWSm o Twb (Ishida and Tanaka, 1983). > T %
VBT HE L ORI S L5 2, Bividk
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Fig.2 CPUE (No. individuals/hour) of Hippocampus mohnikei from May to November. Numeral in

parentheses indicates sample size.
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Fig.3 Seasonal changes of mean=®SD of SL in Hippocampus mohnikei and water temperature in
Matsushima Bay. A, Mean+SD of standard length of Hippocampus mohnike: from May to
November. Numeral above the bars indicates sample size. B, Mean of water temperature of
collection sites in Matsushima Bay, from May, 2006 to April, 2007.
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WMEBICE BB 57 ~E Zostera marina |34 > 35
Y DBFES - LT, KIS Wbz & 4L
HWEHELTEETHS EF2oN5, 7 < EiE Chesapeake
7, California &, /NHFRE, FEE L LD 4 R OHSE
T, ETORFITIF 10~15°C Wik T, BEEDOEKFRIC
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13 20~25°C W TH % &N Tw b (Abe et al., 2008).
V2T O TH MBI ILEE CIHEFICBEDS
WBEL T, 7~ € Zostera marvina HS 4 HE» S ESE LA
» 9 HED SHBLZCHEL T ZEMNBESN TS,

WMEEOKEZES ) > (Fig. 3B), 7~ ERKIZIRIFT
X5bDD, ZDHAKED10°C 2 FEl % & FIF - KET

TR FHCE R F [H—HR b



I8 O & RS

SFICHMIEL TL VW, XFJRZHEETL2HABE I > T»
L2EEZOND, TIEENHEET LDICES (L
HENEL B2, YT YYDFTHITEEL Tnh5
LFEZonD, MEBBTREYYIYYOREMAIZIHICI2
RS ERE S, HEAOFHRIMADIEE > Tl eFE2 5
N5, L2 L1I0F I MEA, 11X 2 fiR L pEEs T,
MR LA ERRICBEIZ . ZWMAT 22 E8E 26N
3., HEBCBT 2938 OfAOFHETIE 5 ~12H
FCRHBEINTD, 1~4HZhITTTIFEAERES
NnNxhrotzZ EDBHE SN T3 (Kanou and Kohno,
2001), MEEBTIXZI ALY TRES -2 L»
5, FEFFELHEOEHENIEWNIT D 5 24EEHOKED
B KD BIEIAR 250 5 Z L ARIRE LB,

P Fig. 4 Bmd X 512, 6, 7 HICHEREICHECRE
S>THED (June, x2=6.37, p<0.05 females, n=15,
males, n—=4 ; July, x*=12.50, » <0.001, females, =26,
males, 7=6), FEHAMSEEZTL TH MR- Tz
(x*=16.36, p<0.001, females, =77, males, n=236). #r
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0.5

Ratio
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FRAEBICBI 23 vy AOMWHIE6, 7THZEEER
WHEWCR > T s, IR Twiceahn
(Watanabe and Watanabe, 2000), Eba3SECE-> T
LRI Syngnathus taenionotus (Franzoi et al., 1993)
X Stigmatopora argus, Stigmatopora nigra (Steffe et al.,
1989) ThIESINTWS, O EILORD I,
HEZBIED - Db D #5F D, MEIZEINERT & T&LE
BGATCAER T 5 &) MO LRI L E N L > TAEL
2RO TH B ERBENT WS (Roelke and Sogard,
1993). AETIFHEHIEZ6, 7THEHICR->TEY, Ih
S5ERRESELIERER ST, Yo TFYOHEEMRE
o7z D, FIRU 74 BHOFE D, oIl S 5 o FK
T6, 7THICHEDIETRENEmWIzD EHEINS,
MEBBOY > I 5 Y O A TIEMES 52.3-78.0mm SL
(62.946.7mm SL, n=46), HEHY 49.9-83.3mm SL (66.2+
8.9mm SL, »=29) T, MoK RICEREEZZR ok
o7z (two sample t-test, 1=1.85, p>0.05, n=75). M
I R - T iz MR R e 2 0o E I =81 7%
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Fig.4 Sex ratio of sampling individuals of Hippocampus mohnikei collected in Matsushima Bay.

Numeral in bars indicates sample size.
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<, BB TICBW CHMESCHETSEL Rohxhr o7
(R, RFER)., y> T8 ORI h 5 PEBRE DR
EMEFICTCDO TR EVrEFEZ NS, 55KI%, B4t
BT B FERMECEEMBIS, bV IR OEERTT
FHEEpH 7% CHAE Y A T A OFEHBLETH B,

2, AJERROFLRE

B D INEISEIE T ORI EE > o JHELEE I X - T
T LEAXOIREE T, BRI TEAPRET 52X
HiEx 232 2 L@ s5h (Fig.5A, B), Z OMEMH
BAEERE L7 (Fig.50). FUEMENICIE e — RO K
B e iEE % 23 2 INEERSHEL Tz, Zoa—v
PRAEE D PN BT N D FEE D % D Germinal ridge 3T
WCINERIRE ML U, INEER ORI - T, THXFE
FELUARRER (R, JUEhaly, JPeskid, &%
A, AAH) OINRHIIE A B RIE IS BRI 3 AE T % &
WS B R BdA SRR & iz (Fig. 5C). F 7z, BHEE#
#1282 L ¢ Parovarian type OJIEBENRIELRE L Tz,

3w Y RHAEEIC B W T Germinal ridge lF—2 D
LBato0gaRbbeansd, $bbIavyust
BAEICBWTTIZERKIC—D>TH 25 (Begovac and
Wallece, 1987), —k—FE D A ¥ I 7 ¥ Corythoichthys
haematopterus TIX—DFFET % (Sogabe ef al., 2003).
Hippocampus gD Y > T8 Y TIE_DBE I, H. erectus
(Selman et al., 1991), H. abdominalis 123\ T b [AEEIZ
oI nNTWw5 (Poortenaar ef al., 2004). Germinal
ridge OBUIEIT TH 2 HE 1T —>, BIFTH L5513
DTHHEVIRMEY AT A LDEABRKPRBINTED
(Sogabe et al., 2008), L7-» > CHFERERE,L >V > T
VIR THL I EBFEzZoN5,

EAEORRIE, EIET OERELED SRERMEIC L > T
XZONIEA—NOERFE L LTEREL Tz, KE
ONEEERR, MHEOMEME 2L, ROFRE CIEAEENLT
B DBGEAALE S 2 A OB HEIZEE AN S o
THEEIFIRIcHE? > THEL, REBEHTRAEL T
(Fig. 6A, B). ¥ > a8 Yz B\ CHHBE 2 AR HERR
TET, WHEPENEICH > TH/INEDRENEEL, 20
JE CU3AE AR 12 > TR RIS & L, XS RN
fEz M - CRERERES IR U, A5 SR P Al RS i
WHEAEL Tz (Fig. 5C, D). KEEO PR IZ KRB DR
HENEEDIED > THE D, ZONPENIZIZZERESR EOR
TR L CTIEEL Tz (Fig. 6E).

—ic, EEHBEOMIEIZEL lobule B & tubule B3
branhTnwsd (UK, 1970). I vy A RaHETH
% Syngnathus abaster, Syngnathus acus 2B WTIE,
A tubule BT WFEET H 2 351 OFT L WIFEETH
% & &Ntz (Carcupino et al, 1999). lobule 2> tubule
BMWOEHRIZ SN TR WA Y b $ 3 Pungitius pungitius
tymensis (Hara and Okiyama, 1998), I 7 ¥4 S. schiegeli

16

(Watanabe, 1999) TERE SN TW S ETEIROEE D 5,
Yo ay Y LEBROREREEPHER T E ., LarL 20
B OREOERESIHIIIEE I L D B DIRELSEC T
ZEINTwS (56, 1989). ZHUzx LT, Grier (1981)
VI RE IR O FEEHRE & 72 2 R R O 43 Akt & 0 IR
SRS E MR O B AR L Tws, C
MIZHED & ¥ > T8 Y OREHE I IIRE R EHIT R 8L T,
FECD Syngnathus abaster, Syngnathus acus, T b+ I
3, Ivyvt bEEAEER L A28 5,

3. HARICE T DETEIRRADZERZEIL

AKWEE T I3 IIEHIIE O B % Begovac and Wal-
lace (1987, 1988), Eit& (1989) Z=WZEL THW/z, ¥~
=8 QYRR A, NI, OINEEEKEE, R
g, EREMAD 5 BB ICH T sz, 5 HICERE S Lz
(56.4-59.3mm SL, n=5) O£ T DEEDINEIZ 13 H
H~ oK IREffas R oz, 6 HOME (52.3-
63.3mm SL, n=5) O TOMEKEDIVEIC H, FKPUHF
TOEIRHE EHE s, S5EEDS 5 1EERT, PRI
BRI BEZ SN, EINEZROINE ksl (Fig.7
A). 7H (63.3-68.0mm SL, »n=5), 8H (57.2-81.4
mm SL, n=5) OO S TOMEEDIIEIC b EHH £ T
OB IIRHESBRE S 2, 5, 6 FICH IR
HOfE S EEE gL Cwiz (Fig. 7B). 9 H (65.9, 66.4
mm SL, n=2), 108 (52.5, 68.6mm SL, n=2), 11H
(44.6mm SL, n=1) OMEDINHE I IIEEEI] £ TOZKIN
RHfE N BEZ s iz »y, BRI R 1 & (68.6
mm SL) OINEBIBIC VBRI NIzOHTh -7,

Fig. 8 2V~ 3 &L 51, FAAINREAE O HBLREE 5 A
$17.1£5.1% (n=5), 6 H1X36.6+5.8% (n=5), 7H
X 47.7£3.9% (n=5), 8 Hicmw K& % D 61.2+3.1%
(n=5), 9 AICAMBL 3.4+:0.8% (n=2) T, Zh Dl
I L A EREUHINREN R S e i o 7z,

5~10H DM (52.2-83.3mm SL, n=20) DORGHETIL,
WG, SR, ke, o gEsni, B
DETIED 2 PBE LR TlEI N, BESICnS5
~1ADHEFFICEFEREEL T EFEZ 615,

Z DX DT BT B ETERRAD A Z L OBIZE»
5, 20064EDMBEICB T 29> 35 Y OFGEIAIZ 5 AR
WidtaE->CEBY, 7, SHEICEEHEDZ, Pl
BbIAZFTRRTWwWE EFEZ oM, Ik ) ZhEHI
s rHTha I EWRBENTz, £ READHEIZI
A5 57T, 30~40mm SL OffifE»n% < 2 5H, Zhsn
AR IZEE N TIT > 2 EREER R, KFER) »55H
EICE NI F 2 o, ERIREE D o HEHl S h 2 BH
WD BRIARA &« — 2L T\ 5,

WO RN N T NVICER T % Nevophis lumbriciformis
O BHEHAIX10 H (Monteiro et al., 2006), 7K ¥ 237
14~23°C THE#H T 5 F=—0 Botany Bl EE T %
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Lateral view

B

Front view

Fig.5 Morphological feature, horizontal and vertical section of ovary of Hippocampus mohnikei. A, Pattern
diagram of vertical section in female (lateral view). a, ovary; b, mesovarium; GB, gas bladder. B,
Pattern diagram of vertical section in female (front view). C, Horizontal section of ovary. Open
arrows, germinal ridge; PN, perinucleolar oocytes; CA, cortical alveoli oocytes; V, vitellogenic oocytes;

M, maturing oocytes; OC, ovarian cavity; scale bar = 200xm.
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B

Lateral view Front view
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Fig.6 Morphological feature, horizontal and vertical section of testis of Hippocampus mohnikei. A, Pattern
diagram of vertical section in male (lateral view). a, testis; b, mesurchium; GB, gas bladder. B, Pattern
diagram of vertical section in male (front view). C, Horizontal section of testis. Scale bar = 50xm. D,
Layer of seminal cell. SG, spermatogonium; SC, spermatocyte; ST, spermatid; L, testicular lumen; SE,
seminiferous epithelium; scale bar = 25um. E, Disengaged spermatid and spermatozoon. SZ, spermat-

ozoon; scale bar = 25um.
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Fig.7 Representative example of ovary of Hippocampus mohnikei. Arrows, postovulating follicles;
scale bar = 0.5mm. A, Collected in May and June (63.3mm SL, June). B, Collected in July
and August. (74.5mm SL, August). Scale bar = 0.5mm.
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Fig. 8 Ratio of mature oocytes of Hippocampus mohnikei collected from May to November, 2006. Dots,
mean; bars, standard deviation. Numeral above the bars indicates sample size.

Phyllopteryx taeniolatus DEIEIL 7 » H £ & < (Sanchez
et al., 2005), ZHIFBHEME TE LR TELL, EHEK
MWEHT 200374 BEEOEIKETH L 2 L8
TR XN TWw3 (Poortenaar ef al., 2004). F7-, HEEVE
DNNTIZHEBE T 2 H zosterae DEREHAIZ 9 » AT
(Strawn, 1981), EHFTH 2~V 7 —¥ =7 M Chesapeake
BIZAERT S H. erectus 136 » 3 TdH 3 (Teixeira and
Musick, 2001). SRR OKREB OE L2 5, FoE
MIGEOSHTW2 EFZ 6hd, b ITYYOERT M
EWIZERCET 55, 103 RICI3HEAKEDS 20°C DU Ik
TL, 12~3HE T 10°C 2 TE % (Fig. 4B). Hippocampus
BOSHEE L LTI & 2 oh, FEEH S HEH
SNEZMEBBOY > T8 OFEFHIE LR L 7LD b5
PELKS rATHS, MEBTIZIA»S 7 ~EDHE
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I
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20

HLT7 PNAZAZTAE E Lz, X OWTIE=a—
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LE L7k, RBUEELHOEFEIE#H T LET. HOH
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