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R TE G PN ESER B G FER
TREK, KEE, BAA, HAX

(FEBERFRKFHATRERLEE, IR F  266003)

EE. Y TAEARLNAEEEER (33°49N, 122 10E) R E W £ A% L W& i f %, A
AAFERE BRI REFZTEARTSZALNAR. EXFERET - FEMEHE
B, 42 1.95~2.38mm, i E M FEHNREKE, NEREA GG, B4R WETE £X
REHS~TREKAFTERNEL; & bR PR € (4~145) , 3 % 42 0. 05~0. 50 mm, i R
ENERTWAERIARAATRATABLELZ N BAAETARNLETERNE, HEEF 4
42 B ANNBE, EEHEECEM TRE . A W EHAUE, LT IRONBELZ
B, AE12.3um; FEEALTAE, ENEXTHAAEHRERER, FEH % 50 ind -
100 ym™?, HAEFHMERER AW EV K Toi2 mDNACYt b HE B FAZH L 2
FEEERNO MERTCAH 2B 2XFFIHE3%18.72%~21.3%, Rt EHE
21.9%~26.4%zH, NI T RAEAMWRLXZRLEFT AN EDRTHAFARN — X,
CMNEF-NREE TERCHAH LB XFAINRAL X ELXAKE. U EoAr

HERZRAZANHY K TE LN,

KER. VKT A2 W, L5, BE%;Cytd £H; 57

hE4%S. $917;0Q939

HAIG B AR S LT — P EEART,
FERFHEEFSESRFR, BMEF SR E
O BEIRAEAT DL B £ 208 3 SR 5 S BT 5T U
PEEERNACM ., EREERINET. A
BN R EBAAYIRRRE G, R R DT K
EEARWE, Hik, o AT R I % B R
Tl IR R R A R SRS RER
SFRTTE R TAE .

BRI DR TEERES 7 REE HIRS
HF, BETE 4B M L ARS8 27 000 FTH, %
£ B0 AR SR TT vk R OGS BB R AR
HILSHHIE . BEARMERE LT, BB
BRI, B SRR IR, T TR0 M B4
AEAE D, R B D B £ B0 7E R R Je B B BT LA
BB, VF 2400 2 BE 24 5 DAL ER Bk

¥r¥s B H4: 2007-06-22

ERFRIRAG A

T, GE=ETER, A AL EER AR
Xt 8 B0 B I HEA T AR AR S, R
2R 50 R B A R AR, IR 2T
BEHTTDMERN X 2 28R 5B Bk, 34 &
PRI FE SR FL (O G54 v AT SR B AP RS 1,
{EEIEF A FR K7 A AR IR ER
L, TS E R RORAR B, K, FEE ST
EWFF AR AW E R, AT 4R AH mtDNA
J5 30 53 BT B4 0 OF i o £ 268 0 £ B o 25 2 550
rﬂ@[lél—lsj .

Vh B 8 (Hy porhamphus sajori , Temminck
& SchlegeD 3 J& F #li £ £ H (Beloniformes) . i F}
(Hemiramphidae) , " 7 1 J& (Hyporhamphus) , &
—FREERNEAR, HEWHE TRE. T
H, AR ABRK. FEQIMAEFEILRFHE, AF

RHWE: BXESERMBF R EZ B CILE =738 T E (2005CB422306); HE “AANZ"BHE AT R ZRIFR
(2006 AA097418) s B EIT B H LR 5184 5 PP £ (908 £ DI H (908-01-STO2 )

fEERE S FHEAR 981 -, B IR A WL HTE, FEAE R PTHEARS . E-mail: dongdong811206@yahoo. com. cn

EREE . FEM, Tel: 0532 — 82032076, E-mail : gaozhang@ouc. edu. cn
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EMKIL AR, B E%, #$%, HA&¥%E, HAKP
G R — B 2R 5 57 4 B 05 DL R ARl
K sERE. ARSEEEZAT 5 A
THB 6 A LA™, N E e LA
el ARBFR A HIF b B R R A
Btk A% A AV R T Sk i A
BUHAT TIEA BB SRR IR I 2 T B, LA R
BRI S RS G LRI R R AR
.

1 AT

1.1 LISk

10 Je R ATET . (Strong ylura anastomella)
Bk 2006 45 5 A 22 HRE T RS IHEE
(33°49'N,122°10°E) , £ BIEH Fi Rl P& W B 7
FEFAR A ERA S, HARE - HERE
5000 kL) , £ B 22 ] 388 32 57 1k 58 A ) R 24 AH R
B, ESER R LT RE . ARBA SRR
Bk V& WA Yo v 3Nk e R Ny N e X
AR 1R, B FRIM Ry .

DR THARARA 2 B, HKARGETHE
W REHOFIRE — 30 CrkfiFiras.

1.2 XFH*E

W Eng /NG NGB R, 2 5 =R
IFi) 4 [ s B LA T B S, DASHEAT LB SR B4
BEVLER, £ 0P Y BT 1 L B WL R LA I £ B )8t

SIFAFIREAEHRER F B &k
WSR2 BB 7 £ 50 FH 5% A4 B BE VS VR I S, A [
S E T, B Pk BE AN 29 100 kL, 7E 6% B %
5 (Nikon E600) T #ATTE AWM HA M-

LI ANEENEG LR LR &k
PRE TR/ 0.1 mol « L BERL
(PB) S (pH 7. O vk T4, B 5%
EEEEW(H pH 7.4,0.1 mol « L' PB W
LB #TEE, B 4 CRLAE.

EHE 5B ET, B 20 R Bn, fEAE AT
BH/NOH S TF, F PB SR VE 3 1K, 1% 4R
JEERE 1 h, WG BE K, e AR TR T 42,
BTN 4E, BT B s (KYKY-
2800B #U) 2% F1 Y 40 M 2% 1) A9 WP B A8 R S
g, [ B} B O R 2 Py R R O B R TE 451 .

Ji UTHSCSA ImageTool #% £ & & 45 4 1Y
KE,

BN ESNFTE BRENID
I 95% A% [ & , W B L I = J5 , PEBUR [F]
BURRZZ 2RI FOP 3 RL(“4+ 1 A7, “5+1 A7,
“6+1 707 % 1 R0, R AR B/ AR SR
150 5 DNA,DNA Bt & T 4 CrkFa&H.

TP Oyt 0 EHE R BFFIE 1 X551 4900
SeEs e E FiT |4 L14734-Glu( 5'-AACCACCGTT-
GTTATTCAACT -3") #1 H15149-Cyt 4(5"-CTCA-
GAATGACATTTGTCCTCA -3)F4,

PCR R RifAFH 50 pL, H A 10 X PCR 42
ik 5 uL, INTPs (£ 2.5 mol » L™') 4 4L, 10
pmol + L B3 [#%& 1 4L, 1.25 U Taqg DNA
FECREEAEYAFD #4 DNAL L,

PCR fE#Z%¥8 .95 C HiAs¥E 3 min; 94 'C
45s, 52 C45s, 72 C1 min, 35 MEH: BIE
72 C3EA§ 10 min,

A RN 35 I B X B SRS & R /R DNA
HH, B2 L PCR 74, FHl 1%3 e MEBE B L Tk
K EEE B B BE, PCR 7= 4 B B [ oA ) &
(EEEFAY THRERAED Ed, H ABI
Prism 377 # § gl F SGHT U T .

BT B | L X} i B #8599 51 B A GenBank
HiE4T BLAST #R , 15 3] 8 &84t B A M
MR F 5, & %5 4 5 AY693508,
AY693509, AY693514, AY693515, AF243901
AF243902,AF243861, AF231659(% 1), M
EWg RS H IR E - 30 CRKARENR
e, B £ B9 51 A 0L BE B = B AY693509
5 AY693508 551 X} b i B £ — U B T k£ 2
B, R 5MEINR B [F—# S 0K 4 A
Bt 1 BRARA LA R, 5 E09 Cyt 0 HFH R
BT H 0 F 5 LR BUE DNA, 393
M.

¥ PCR 33 . [5l e, Uiy W % J5 B9 )5 371 X
E M GenBank  F# 1 F %), — i F| DNAStar
R4 HITBHE. X, A MEGA 3.1 44
HEE B F 5 B2 T AL R B P 5 2 8] B st
fREE B H Kimura WS HERHATHE, R
#4347 3% Fil Neighbor-joining (NI 8, B4 B fh
8% A Kimura JS A, B2 $k 1000,
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F1 ET Oyt b EERBRFIEMINTAFINHHERS HT A XL DXL FEREER

English name, Chinese name and origin of samples

Tab,1 List of the partial sequences of Cyt b gene with sample ID, scientific name,

#BHRE sample ID $1 T4 scientific name

W34 English name

F13¢ 4 Chinese name

e SEYE origin of samples

eggl % * % i N=Fl|
egg2 * * * T B3
egg3 * * * T B3
labH. sl Hyporhamphus sajori Japanese halfbeak VR T B AR
labH. s2 Hyporhamphus sajori Japanese halfbeak VR T A B AR
H.sl Hyporhamphus sajori Japanese halfbeak VR T A AY693509/GenBank
H.s2 Hyporhamphus sajori Japanese halfbeak VWK T AY693508/GenBank
labS.a Strongylura anastomella Pacific needlefish KFEAnsH & T B3
S.al Strongylura anastomella Pacific needlefish o L AY693514/GenBank
S.a2 Strongylura anastomella Pacific needlefish o L AY693515/GenBank
S.11 Strongylura leiura Banded needlefish SR R AF243902/GenBank
S.12 Strongylura leiura Banded needlefish SR R AF243901/GenBank
T.a.ml Tylosurus acus melanotus  Keel-jawed needlefish X RS AF243861/GenBank
T.a.m2 Tylosurus acus melanotus  Keel-jawed needlefish X RS AF231659/GenBank
I« RRRA
Notes: * stands for unknown
y2-4
2 %R _ _
. 107 -
21 kEBHENEER : o NG
SERAT 100 B0 HOEE BHERMER: - o
OB, 2R (EIR 1D, RE T, 0 5
%A 1.95 ~2.38 mm, ¥ ¥4 2.18 mm, L)
2.00~2. 33 mm £ i FUTRE L (B 1) ; op e ﬂﬂﬂ ﬂ ﬂﬂ
0 1 1 T Jj T T j T

T, 206, MEERLHN 1.00~2. 30 mm,
SR 1. 90 mm, B Z , 5P E (R BRA /) (B R
1-2); ZBHBR, BORE (7T~145 4, B2 28 ),
MR K, K 0.05~0. 50 mm, 7£ 59 35 2 J5 fir
BREM(ER-O, HEERBERE, K E
e RAEMKMBLERR T -1~5) ; IR E I
EERSRMEI, K L& AEB~TIR4K M Ak
EORIPARZZ (EIRR 1-3) , B E 40 2245 I B Ze e —
BIFESAEL YRS E LT RE; I E2Z
FHBMRIZS, B —mHE 4 1R, 5 —imkE
1ARAY “4+1 H07, 1 b W0 £ B9 B30 56 %, i

0 T T T T T 7
195 198 199200 205 2082.10 243 2.15 218 220 223 225228 230 233 235238
BRAE/mm diameter of the eggs

1 505 EREsss s (n=100)
Fig.1 The frequency of diameter in the eggs(n=100)

Hh—iMtE 5 AR, 7 —ImME 1 RM“5+1 8”5
SR £7 9 BB 33% , — Bt 6 1R, B — M )
1R 6+ 157 5 I 09 HEH 11%., §P
IR A B AR R, B RS R,
MBI GAER MR TR B CGRET I &
11%, 4533480 & 7% , R o 24%, R
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b 17% , IERGHE 5 38% , IAL I 5 0%) , Mk
A0 3/4 B (i WRI AL B0 R 15%) , BN Rk
Bpses Y , B 0 Fn i 8 45 88 i 35 2 3 (&
B 1 -4~6),
2.2 PAHBEREARER

ERRBEE T WRZBILA S, AL T3k
FIORRE 22 2 IR (EIRR 1T -2) , ZAE FLE e IR (B AR
1-3), H3ZAEFLAE S EHR. fE L O%H
N 12.3 um, FHZR 7.3 pm, HEHR A e Ak
FLAE ; DPRE EASEFL A B B (AR 1T -5~7) s (HAE D
JER A KEBHN ARk R (BRI -4) , %
BE#% 50 ind + 100 pm ™2, HARTE 1.95~2. 50 ym
ZIB R AR ER AR 2, 5
W  4~6 BRI -1), HEFREH , B &
FIRIZ AR, ZEERWT I AME &R 34.0 pm, H I
28 5P BE R A E A (B 11 -10) ; 38 33 %) 59
JERE 2401 () B0 S R TR R B, HoAFZE LR 1
SobRESH (ERR IT-8) .
2.3 BEFEIMRER

JH DNAstar 34425 £ PCR 33, [ i,
W G BIRES A K A GenBank H R 8/ 7
FIHEAT PR XTS5 18 B4 9T 14 45 235 bp /9
FEFFIGED,

Cytb AH K EAFIE A5
£ H K Cyt o EH K BT FIEL 748 E
(E 2)F H A Fs) Z i, DL AP0 5 BT

A Z R E T2 R M 00 5 K 4T
B B Bt5F S. al.S. a2.1abS. a 2 |A143 5l H 31 48,
49.49 MR EE R, Z R HIE 20. 42% ~20.85% Z
6] 505 & S R R kT . (Strong ylura Lleiura ) &
HFES) R B S.11.,S. 12 Z 8] 23 5 H 3L 44 A hg
ER, ERER 18.72%; AN 5 X B4 A
(Tylosurus acus melanotus) ZF FH B T. a.
ml.T.a. m2 Z &4 F]H 2 50,48 MREZ R,
£ R 20. 43% ~21. 3%,

Cytb ZARNBEFFZMEAES N
R Kimura WS E K0 58544 E
ARENE FBRFFIRREHERR 2, T LUEH .
£ PFE R F- B e 5 18] A Je £ 90 5 0 B i f
HrRBERFAZREFHAZTRBZR
(Nucleotide substitution) , HygtfEEE B K 05 £ 51
HXEHM4EH AT S.al.S. a2.1abS. a Z [H 43
FIHEL 48.49.49 METRER, BB 5 Hi#
B H(Ts/ Tv) 43 51k 29/19.30/19.30/19, EA]
Z BB AE B B A 24. 3% ~24. 9% 2 8] ; . BP 5
BEREMA AR R BFS) S.11.8.12 Z &4
FIHE 44 MRERA, Ts/Tv #2k 27/17, BA
Z IR HBAEEE B 21. 9% ; 00 5 X B ARt
FHEABFF T.a.ml, T.a. m2 2 [6 45 5
50.48 MREER, Ts/Tv 435k 40/10.38/10,
BATZIE Bt (R FERS 43 B 26. 4% F1 25. 0%,

Cytb AR HBRINBEEINER H

11111 1131312311 3113131311 11311122222 22222222
1122233 4555666777 BEE9900011 1122233344 4556667778 8999800011 12222333
2594703928 1039258127 0392815703 6025814736 9251473695 8145706925 81457013

eggl TGTCCGTCGC TTTCCGCTAT CTTTCATGCA TATTTTACCC TCCTCCAGTC CTTTACGTAT CTIGTICG
BEEZ i iusemans memammmsan mksmsamsmes mmsmssmssAs Remussmean semsnacmss mmeamEnss
BEET i iiciieas samumsanra mreeumsMss wmmmasmeAad EAMsNEaEaE EEGsEEsEES sesmesna
T.a.m2  AACA ACTA. CCA. A CGC TCCA.CCC.. C.CAC.C.T. ..TC..G.CT ACCC.TAC.C T.AACCTA
T.a.ml  BACA ACTA. CCA._ A CGC TCCA.CCC.. CGCAC.C.TT ..TC..GACT ACCC.TAC.C T.A.CCTA
5.12 AL, RARCT.. CCAATATAG. ..C.TCCCT. C..GC..A.. CTT..T.T.T ..CCT. A.G. AARACA.C
5.11 A AAACT.. CCAATATAG. ..C.TCCCT. C..GC..A.. CTT..T.T.T ..CCT. L. G. AARACA.C
B8 it i eiiis siememeamea mmemesmmea emmeseesse memmesmmes mmmmemen
Hogl i iiiiis cmeiiesaes mmraemeans hnesemses mmsmemamans femeeamsas mmsmeaea
S5.al AL A CCTA., CCAR AMAG, .. A CCC.T ..CACCCATT .TTICTIGA.T ..CCTTA... AMMACC.C
S5.a2 Ak A CCTAT CCAA. ARAG A CCC.T .. CACCCATT . TTCTTGA.T ..CCTTA... AMRACC.C
LabH. 21 ... ... . it iiiiis feciaimee emememeaea memeseseaes memammemes mmmeaas
T 1) R
1ab5.a AL A CCTAT CCAA ASAG., ... A.CCC.T ..CACCCATT .TTCTTGA.T ..CCTTA... AARACC.C

B2 by 5EEfE A2 Cyt b 2H fr BF FImEAL 540 5
Fig.2 Variable sites of partial sequences of Cyt & gene in fish eggs and the other species of Beloniformes

ERRRIRS LR L P RFFA AR B B RFRRS cgel A AMRKMAEAR

The IDS of samples are shown on the left, site numbers correspond to Tab.1; Numbers (vertical) are the variation positions among

these sequences. A dot indicates identity in nucleotide to the sequence of eggl
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KO %R

2%

100

labH.s1
labH.s2

eggl

100 |

B 3 FIH Kimura SSERR K H N SH5 f H A3 Cyt 6 W BFFI NI 0 T R4
RAER GHRRSHXFFI R LA E5E D 1000 RERBHABBIBI KT 50% 832 H53)

Fig.3

the sequences of Cyt b gene of the eggs and homologous sequences of the species of
Beloniformes(The IDs of samples are indicated in the Tab. 1; Numbers above the branches
indicate bootstrap values with 1000 which supported by more than 50%. Scale bar

S.11

I s.12

egg3
H.s2
egg?2
H.s1

10— T.a.m1

70

S.at

—_

0.02

100‘ l

represents an interval of genetic distance of D = 0.02.)

T.a.mz2

labS.a

g2 S.a2

Neighbor-joining molecular phylogenetic tree using Kimura 2-parameter based on

*2 aRS5HEA&ZE Cyt b ERRBFS Kimmra WSHIREEE (T=f) , ML/ Bk ( L=/)
Tab. 2 The Kimura 2-parameter genetic distances ( below diagonal) and number of transitions/

transversions ( above diagonal) of Cyt b gene between fish eggs and the other species of Beloniformes

HRES eggl egg2  eggd T.am2 T.aoml S.12  S.11  H.s2 H.sl S.al S.a2 labH.sllabH.s2 labs.a
sample ID
eggl 0/0 0/0  38/10 40/10 27/17 27/17 0/0 0/0  29/19 30/19 0/0 0/0  30/19
egg? 0. 000 0/0  38/10 40/10 27/17 27/17 0/0 0/0  29/19 30/19 0/0 0/0  30/19
egg3 0.000 0.000 38/10 40/10 27/17 27/17 0/0 0/0  29/19 30/19 0/0 0/0  30/19
T.a. m2 0.250 0.250 0.250 4/0  24/13 24/13 38/10 38/10 17/11 18/11 38/10 38/10 18/11
T.a.ml 0.264 0.264 0.264 0.017 27/13 27/13 40/10 40/10 27/11 18/11 40/10 40/10 18/11
S.12 0.219 0.219 0.219 0.180 0.197 0/0 27/17 27/17 17/8 18/8 27/17 27/17 18/8
s.11 0.219 0.219 0.219 0.180 0.197 0.000 27/17 27/17 17/8 18/8 27/17 27/17 18/8
H.s2 0.000 0.000 0.000 0.250 0.264 0.219 0.219 0/0  29/19 30/19 0/0 0/0  30/19
H.sl 0.000 0.000 0.000 0.250 0.264 0.219 0.219 0.000 29/19 30/19 0/0 0/0  30/19
S.al 0.243 0.243 0.243 0.131 0.131 0.116 0.116 0.243 0.243 1/0  29/19 29/19 1/0
S.a2 0.249 0.249 0.249 0.136 0.136 0.121 0.121 0.249 0.249 0.004 30/19 30/19 0/0
labH. s1 0.000 0.000 0.000 0.250 0.264 0.219 0.219 0.000 0.000 0.243 0.249 0/0  30/19
labH. s2 0.000 0.000 0.000 0.250 0.264 0.219 0.219 0.000 0.000 0.243 0.249 0.000 30/19
labs. a 0.249 0.249 0.249 0.136 0.136 0.121 0.121 0.249 0.249 0.004 0.000 0.249 0.249

Kimura X5 ¥R 5 #y 2 £ 09 5 Q04T 4 B 28
Cyt b BB K BFSI NI 2 FRGER (B 3, #E
BI%e A 1000 ¥R Bootstrap™ 414 M1 5 1 B
FIHE, RN ZXMZRES L. NISFR
G B B IR R RS, 3 R Y 5 LU EARAE
1 2 LU T SR A DA BB R 5 0 AY693509

5 AY693508 VbR T FSI B AS — K&,
A5 SR 100; A0 54 apt a0 B AH
K. Hepaustapt@a2id KFEFis a5 X
EfstaRaE—RE N5 &8 REEME fa55 5
BANPI, &AW EG I ESE 1L L,
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3 g

3.1 EERSFEE L&A K TEE &R

ZILBFNEE, AR RE N A IN 5 FEE R
AR =W EEAI KRR msal
(Beloniformes) £fi4} #F} (Belonidae) ) g A4t £a 124
(Ablennes anastomella) .1 F} (Hemirhamphidae) FJ
YHEE Rl a0 | B (Exocoetidae) faieg a0 2
(Cypselurus agoo) , LA e8¢ H (Tetraodontiformes )
#7} (Tetraodontidae ) #1251 By GR AR . 450
B, 7E 1. 95~2. 38 mm 2 [8], T s 2k Br
FEERR I AR BN, — M7 0.85~1.1 mm 2 JH],
£ 5P B JRE T R 4 O, KT A BB DA &
K AR 2L, X B AIH T 1R
b RB, FFE AN B SO0 AARIE. fEpEn
JER SR I 4~6 RIP 2, TEH R T
A 1R, 5§ KW ARV T A
181, TOAEAR A ) B 30~40 18, A OPZHER. B
ARE » 50 BT £ B AR T R A LB S
B, HF—%EA FRED| @I 7EAR R K
EEH, HEARBLACREE T EIHANaRF
R, 55 BRARIT H5A B v R e R 34k P B2k
A, =00 5 VSR T ARIE A & . B MRAR SR A B0
T R AE BT 2 HE W H VD T R Ao,
IS B P 22 BLUF B B BRI R 2B S
BRPY PRI 2 A 1Y, 5 K 4R 1% (Protosalanx
hyalocranius) AR, EAINARS RN, YIEEE
B9 3/4 B, AR HRBZEHCE A,
LOIR) 3 7 TR 0 f B0 A B B R 2K Q0 OF BT L &%
I ERERFR,

L5 118 H 2 R A 00 B A B T 2 K R AR AE
AN EH, KB, 2608 BIE; 09 EE M+
HEBERMEM, RmAE 5~7 RAKMER
IR IR 22 “4+1 7, “5+1 #”,“6+1 8™,
B4 1.95 ~ 2.38 mm [(2.18 £ 0.03) mm,
n=1001; N EFE, NERELAR EAHE,
#H#42 1.00 ~2.30 mm[(1.90 £ 0.03) mm,
n =100 199 EBIBRBE/IN s ZIMBREUCA E , — Mt 7~
145 AN (28 = 2)mm, n = 100], Z%FE 15~40 4
20, WBREZ 0.05~0.50 mm[(0.15 £ 0.03)
mm,n=100], K7ENEEF A BERIEKREE
AW kA,

3.2 AHERETEPRNEMENRE

AENZEILEARAERET RBE T
HA: 78RR HLE , B Ik 5 A R 238, BF R H
ReRHS . 78 SEM TSR, AL S, A
B R, K L AP, 5 B (Sparus
macrocephalus) QRIMFE JEFLIEIERD L8R T
#5 (Taki fugu rubripes) (LM G K FLE)  F
#E8 (Paralichthys olivaceus) (B M S FLi8)
R SR T Y (Fugu obscurus) (LG KL
B WZRBAAE—EEZRBILEIME 7.3 pm,
FeAT#E 7R )7 i (8. 24~8. 26 pm) /)N, LRSS R T
#(6.73 pum) ., F #F (5.18 ~5.21 pm), B 4
3.90~4.10pm) K; B L E N B 5
Hosokawal" " B 5% (4 5 % (Oryzias latipes) , 3§
e 2RO R =R P 2 R T BTN LL 6
Rt B S R S B R IR SR AR U L
BTIELE. MEANEHRENES P EA
(Tilapia nilotica ) YN A L& P3 BE 4 B #6 4R 5
Szolldsi 1 Billar™ | Riehl™, Kobayashi #H
Yamamoto™ . Hart #1 Dovovan ™ 43538 T JL
P B ILE D AR P EE . [FAY, SEM TR
BRI, AIINE EMEAAH R, 5iF2E™
B2k . K W A B A® (Epinephelus
malabaricus ). # H G 3& AP (Epinephelus
coioides) M (Mugil cephalus) . 3& [E 21 F®
(Sciaenops ocellatus) \ B 7 B | £1 68 7= Jr i .
R THEFAHENER, KK &
(Oncorhynchus keta) W) 5P BE 2 2 i@ £ 99 iE 7L B
EMFEIEANRTE , BB WA REFHRY SRR
WEMERE, MAHRTANPRREERKE
BRI A BORLIR 28162 , 38 A0 B IR SR T , ZEBTE X
AFTE, BERBZEBE BB M EE, KX
£ BN R TE AR ARG, AT DAV D i i £ R A
REFIMEEMRYE.
3.3 BEEFSHHEEI A KT E I

#1286 mtDNA By FHE5H R 8, J 4 B R
BERY AME R RN R B I RIEANFE8F
KEH mtDNA F#5 008, K i, 78 % 51 4 50
AT E % mtDNA JFFIE R K515 FHRic.
M mtDNA E /Y Cyt b ZHBLAE REHERALR
RATHRMBERE, RBRT. —MB/MYE
B R BRI 5 DAl Py B A (6] 77 22 BR8] By 3k 4k
BEER, EREHLMG LR F AFMRTH
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EHEE S, ERFRSH Cyt 0 ZE K BT
B A 08 = S HIRF R 4> FARid.
g%t 235 bp Cyt o FH R Bt IR IR FF 51 L Xt 43
B, RN AN [F) B0 R 22 I8 R ) 4299 22 18] A I
AN SR T e AR E R BFS 2 8 XA R A
S, A Kimura WESHEHERIEERR 0,
MEHEHMiAEaRFHENERRE
18.72%~ 21.3% Z &, & & JE B 7E 21. 9% ~
26. 4% Z 8], PEHA—EFHYH Cyt b EEHFF
SIMTRGE S, T Py AR [R] A 1 2738t 1 B B — AR
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B 1 Plate]

1~6: PR TFHIE RN CLEBME T X 40;1~3: B (1.2 I 3R, b IR 2: 2 FREETE, b, MTR; 3. 2 FPARLL) X 40;4~6. fFRIE R EH
(4.5:2 Rk, b IR ;6 a BRI EITNEE) < 40
1-6: The eggs of Japanese halfbeak (under light microscope), Bar=1 mmX40; 1 — 3. Blastula stage (1: a, the oil globule; b, the
egg envelope. 2: a, the yolk, b, the oil globule. 3: a, the egg-filaments), Bar =1 mmXx 40;4 — 6: Developing of the embryo (4, 5: a,
the embryo; b, the oil globule. 6: a, the absorbing of the yolk) , Bar=1 mm X 40
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1. R IR T s 2 PIEL, Bar = 1 mm X 40; 2. [RFGPIRE : 2 SUAELL ;b 24871, Bar = 100 pm X 1505 3. A ZHETL 2
L b ZAEFLATEE  Bar = 10 pm X 65005 4. RFNBERTBALIRSE : 2 FOBLRZEH , Bar = 10 um X 10005 5. AN R AR
2 a FORCRZEHE ;b PR AL - Bar = 1 pmXx 150005 6. RSN PHEFLX NIRRT - 2 SEHETL, b BURLRZER, o WWBEREMAL . Bar =
10 pm < 40005 7. JRFINBURDIR G X IRUR AR AL : 2 SRR TEAAL b BURLIRSEHE , Bar = 1 pum X 100005 8. BEHEEREEH .2 PN E
BREFALRESH , Bar = 10 pm X 80005 9. SN EIR M FEPELMIBIR - 2 SR L BTR, b BREZ, Bar = 1 mm X 82; 10. JEAIPER
F R IR LZF TR - 2 WR, b S I - Bar = 10 pm X 2000

1. Mature egg of Japanese halfbeak. a, egg-filaments. Bar =1 mmX 40. 2. Surface patterns of mature egg envelope. a, egg-filaments;
b, micropyle. Bar=100 ;ymX150. 3. Micropyle of mature egg of Japanese halfbeak. a, micropylar cannal; b, micropylar vestibule.
Bar=10 ym X 6500. 4. Grain substances on the envelope. a, grain substances. Bar = 10 ym X 1000. 5. Grain substances on the
envelope. a, grain substances; b, poles on the envelope. Bar = 10 ym X 15000. 6. Surface patterns of the micropylar region. a,
micropole; b, grain substances; ¢, poles on the envelope. Bar = 10 um X 4000. 7. Surface patterns of the region around the grain
substances. a, poles on the envelope; b, grain substances. Bar =1 yum X 10000. 8. Surface patterns of the yolk membrane. a, grain
substances on the surface of the yolk. Bar = 10 um X 8000. 9. Rupture mark of the cannular and keratose egg-filaments. a, egg-
filaments; b, egg-filaments. Bar= 1 mm X 82. 10. Rupture mark of the cannular and keratose egg-filaments. a, Rupture mark; b,

cannular space. Bar= 10 pm X 2000.
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Morphological and genetic identification of Japanese halfbeak
(Hyporhamphus sajori) eggs

BIAN Xiao-dong, ZHANG Xiu-mei, GAO Tian-xiang, XIAO Yong-shuang
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003 ,China)

Abstract: A large numbe of fertilized eggs with attaching filaments attached to some seaweeds were
collected in the southern Yellow Sea (33°49°N, 122°10"E). In order to make an accurate
identification of the fish eggs, light microscope, scanning electronic microscopy (SEM), and
genetic analysis were used. Under light microscope, the egg is an oblated and agglutinated demersal
with a narrow perivitelline space; eggs ranged in diameter from 1. 95 mm to 2. 38 mm with a mean
of (2.18 = 0.03) mm; their membranes are smooth and they have 5 to 7 cannular keratose egg-
filaments; the oil globules are multiple, ranged in diameter from 0.05 mm to 0.50 mm and in
number from 7 to 145 with a mean of 28 * 2, the position of them migrates during embryonic
development; the yolks are ivory-white with no segments, ranged in diameter from 1. 00 mm to
2.30 mm with a mean of (1.90 £ 0.03) mm; the development phases of the embryo are variable.
So they were identified as the eggs of one Beloniformes. Under scanning electric microscopy
(SEM): the egg’s micropyle is apparent, it lies in the middle of the attaching filaments and the
outer diameter of it is about 12. 3 um; the pores on the envelope are inapparent, but there are many

grain substances on it, with the density of about 50 ind * 100 pm™2

. The result of genetic analysis
conveyed that in partial sequences of mtDNA Cyt 4 gene there were no variable sites between the
eggs and Japanese halfbeak, and the genetic distance between them was 0, however, many variable
sites between the eggs and the other fishes of Beloniformes existed, the variable rate was 18. 72% —
21. 3%, and the genetic distance between them is 21. 9% — 26. 4% . The result of Neighbor-joining
(NJ) molecular phylogenetic tree also indicated that the eggs and the Japanese halfbeak were
assembled at the same embranchment, they shared one haplotype, but the eggs were assembled at
different embranchments with the other species of Beloniformes so the fish eggs were alienated
from them. Based on the results above, it is suggested that the fish eggs to be Japanese halfbeak.

Key words: Hyporhamphus sajori ; fish eggs; identification; morphology; Cyt b gene; sequence



