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WE . [LIIFSY T B4 Bahaba flavolabiata ;K E t Pseudosciaena crocea ] [ A, Wak tingi FIJ S Hg 25 2 Collichthys
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Comparison of Morphological Characteristics of Otolith
in Four Sciaenid Fishes
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(1 South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2 College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; Characteristics of otolith morphology and microstructure of Bahaba flavolabiata, Pseudosciaena
crocea, Wak tingi and Collichthys lucidus were comparatively studied, and characteristics of difference
and similarity of otolith morphology in four sciaenid fishes were summarized. Results indicated that sagit-
tas are long circle or shield shape. The rostrum, antirostrum, postrostrum, pararostrum and central pro-
trusion are very small. Sculcus is obvious and runs through the whole otolith with many rounded aragonite
crystals or sharp aragonite crystals in back. The antirostrum is bigger than rostrum and central protrusion
is big in asteriscus. There are a lot of leafed aragonite crystals on the edge of wide-leaf or narrow-leaf like
in shapes. The lapillus of B. flavolabiata, P. crocea and C. lucidus are spindle-like in shape, and that
of W. tingt is rectangular. The ratio between length and height of sagitta, asterisci and lapillus were
1.259 -1.890,1. 332 —=1. 531 and 0. 643 —0. 716, respectively. The percentage between sagitta length
and body length was 4% —6% , and that between sagitta height and body length was 2% —-5% . One
centronucleus and one primordium were found in sagitta and most of asteriscus, however, more than one

centronucleus or one primordium were observed in a few of asteriscus.
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a FEAAREA (115 mm x8.5 mm) ;b FRAZ T A (2.0 mm x 1.5 mm) ;e : FRAYEA (L5 mm x2.3 mm) ; a, : REMARE A
(5.5 mm x3.2 mm) ;b, : KEAEFT A (1.4 mm x0.7 mm) ;c, : KEE AR A (0.8 mm x 1.2 mm) ;ay: T G4 KT A (8.0 mm x5.3 mm) ;
by TICEULHA (2.0 mm x 1.2 mm) 5e5: T GEBRBH A (3.0 mm x5.0 mm) 5 ay PG A A7 S HA (5.5 mm x4. 1 mm) ;b kMG EE £
HA(L4mmx1.0mm); ey BHEEMEAFHE A (0.8 mmx 1.1 mm).
E 1 4Mamariars

Fig. 1
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WP e 2 s ik 5 W] 2 HLR O W5 M I, i =
SR s IR N % 03 A 1 2 IRIE e IR R (T
b)) CH- A7 s S HEIE 1D % 00 Al 29 8 AP ik
5, ML IBOE s oW B RIS 5 (] 1c, ).

Otolith morphology of four sciaenid fishes
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A, TRELRE , 79 100 A S A TR, A S A T ~ 37 A
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TEREL B ] WAL Z IR £ Airdmii 0 i A 2 ~ 10
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154 P E AR 3 X HAH, REARK, R
1 KRB Ak A B AR I R A R TR, i TR
A R FA /DT A IR 1 FR 4 R R
A EHARPERR T8 B, A K BER /N T i L
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BORHIE; B K58 Z RSP B {E AE 1.332 ~
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Tab.1 The proportion of different partials of otolith and Duncan multiple comparison

SR WIS Kt TR Sk My 2
RHAOK/ 1.371 £0.059 b 1.890 £0.102 ¢ 1.259£0.152 a 1.391 £0.117 b
(1.296 ~1.462) (1.744 ~2.127) (1.076 ~1.640) (1.220 ~1.863)
BEHAOK/E 1.332£0.068 a 1.525+0.134 ¢ 1.435+0.091 b 1.531+0.112 ¢
(1.288 ~1.442) (1.889 ~1.836) (1.235 ~1.671) (1.308 ~1.813)
MHL K/ 0.647 £0.125 a 0.644 £0.034 a 0.643 £0.047 a 0.716 £0.061 b
(0.488 ~0.714) (0.588 ~0.714) (0.528 ~0.727) (0.615 ~0.854)
KEGR/ BHEAGEK 5.872 £0.100 ¢ 3.215+0.124 a 4.053+0.339 b 3.585+0.333 a
(5.264 ~6.328) (2.965 ~3.868) (3.511 ~4.846) (3.065 ~4.368)
KHAE/ RO 5.736 £0.055 ¢ 3.648 =0.089 a 4.639 +0.458 b 3.954 +0.446 a
(5.561 ~6.025) (3.214 ~4.535) (3.603 ~5.551) (3.105 ~5.280)
RHA K/ MEL K 7.882 +£0.102 ¢ 5.942 £0.105 b 1.805+0.142 a 6.094 +0.256 b
(6.662 ~8.085) (5.341 ~6.874) (1.472 ~2.115) (4.990 ~7.100)
KHA A 3.748 +0. 114 d 2.846 £0.092 b 2.247 £0.234 a 3.220 £0.352 ¢
(2.962 ~4.347) (2.652 ~3.693) (1.737 ~2.671) (2.690 ~3.710)
MEA K BHAK 0.746 £0.089 b 0.543 +0.165 a 2.522£0.252 ¢ 0.603 +0.378 a
(0.681 ~7.743) (0.386 ~0.691) (1.875 ~2.968) (0.483 ~0.765)
MEA T RS 1.535 £0.056 b 1.284 £0.086 a 2.061 £0.177 ¢ 1.242+0.128 a
(1.314 ~1.659) (1.125 ~1.393) (1.701 ~2.430) (0.945 ~1.806)

1) AFHFEAM«SD A S PREACEAM BAREEGLALA —NERAFELEATE005 K FLFRESE

(Duncan’s #%).



52 1]

X OUH A 4 Fivfr i BB RS

IR LLHR 207

2.3 ERS&MEFERHILHIXER

N 2 iR 4 Ff i ) 0 HA IR o A A AR Y
HAE N 4% ~ 6% , Forh s £ 5 R B | T IR 5
SHMFEE RN T s R HA i R LU 2% ~
5%. bR TR AN, Hor 3 R i) B HA K 51k
KR T 1% s IA Bk AN 2 B A5 S
RKMILERT 1%. BT T IRERMEARASS
RAY LR T 2% R B i) A v 5 A Y LU
KF 1% 250, HR3/INF 1% . 2RI BR T #
JE 0 SR B A R HAT I ARG T TR B 5 sk A 2 £
MR HA K/ BRI BRI, HRE R .

2.4 BEAREEFMFBLOZ
2,41 FoRAFPOSHGBEFLEAFE W
Kl 2a 2b 7R 4 M )R HAamEH A FRA
—AERK P B A TP, B EE 1 NMER R
(ER) LN EoA &8 45, A I RDE 9 R R A1
Hof R, REAMTHOLZIZAR L lﬂ;jhr_,EEHE
1Y RO AZIE AR DIAOE TR FEEIE Sy 32 5 T 35 DL IR IE Fn
WRIETE A 3 (] 2¢.2d 2e) . e HA7 g PR 2 4l |
B H AR R o B H L — gL T, B s
B 5w ) HESHES B R % M, B A DL B s
s B 5 (& 21 2g).
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Tab.2 The proportion between otolith and body length and Duncan multiple comparison

RE

T I 8

SRk Ay 2 £

S HiEf
FRENVIEIZINS 0.0479+0.003 3 a
(0.043 3 ~0.052 8)
FRENI=VZINS 0.0350+0.0016b
(0.031 9 ~0.037 3)
BHARK/MEK 0.0059+0.002 8 a
(0.004 9 ~0.006 3)
EEAR/RK 0.004 4 £0.001 8 b
(0.003 9 ~0.004 9)
MEA KR K 0.004 4 £0.002 1 b
(0.003 9 ~0.004 9)
MEA R/ R K 0.006 8 £0.003 4 b

(0.0059~0.007 1)

0.046 3 +0.004 0 a
(0.0396 ~0.053 6)
0.024 5+0.002 3 a
(0.020 1 ~0.028 1)
0.0135+0.001 2 b
(0.0109 ~0.015 6)
0.008 9 +£0.002 4 ¢
(0.007 1 ~0.010 2)
0.007 3 +0.000 4 ¢
(0.006 3 ~0.008 2)
0.011 4 +0.000 7 ¢
(0.009 5 ~0.012 3)

0.069 5 +0.006 0 c
(0.058 8 ~0.079 5)
0.056 0 +0.009 4 d
(0.0375~0.072 2)
0.0172+0.002 5 ¢
(0.009 7 ~0.020 5)
0.000 7 +0.000 1 a
(0.000 6 ~0.000 8)
0.0393+0.0050 d
(0.029 1 ~0.068 3)
0.0255+0.004 8 d
(0.018 6 ~0.054 8)

0.060 3 +0.0059 b
(0.0519~0.0829)
0.043 4 +£0.003 4 ¢
(0.036 7 ~0.0558)
0.016 8 £0.001 5 ¢
(0.014 2 ~0.020 8)
0.0110+0.0010d
(0.008 2 ~0.014 1)
0.001 3 +0.000 2 a
(0.001 0 ~0.001 7)
0.0009 +0.000 1 a
(0.000 7 ~0.001 3)

) AP aEAM«SD, B65 FRIEHTAME; AFRES @ LEZH MR FHHETEO0.05 K-F £ F R ZF(Dun-

can’s 3%).

a: TR B HATJEHE (P) AT HE (A) ( x400) ;b T IR SR A7 I (P (Py) VEE (A) MIZBIGR ( x400) ;0 GG A 5 FL£7 S (P) A1
EAE(A) ( x400) 5d AR 1 R HAEUEE (P \Py) A (A) FIZHZELR ( x400) se: BB R HA UL (P) (4 (A) LR PO EAR (D)
(1 x400) ;f: B¢J5 S A AR AL F A4S DX ( % 100) 5 g2 S A 3 A8 0 HA AR KAl F AR ARAIE ( > 100).

B2 4 M i A e

Fig.2  Otolith microstructure of four sciaenid fishes
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2.4.2 Frndokmkd 4FAEMAEAOMER
AL EAR IR 3. B R 7 22 e I 4 AR R W
FHEAPTOEERZER R E (F =32.89,P <
0.001), 2EH AT LEERZREE (F=10.59,
P <0.001). ZHE K55t L W], 4 A o< B rh
OB R Z 8] 22 5 5 3, HOR/NUT S ik i 2=
i > KHfh > R > TG A 2 Aol i

ferh, BRIk A AR T TG B () 25 e
M5 RO 22 5, R Sk sEamT
PR [ 22 57 3, Bk A 3 f 2 HE P AR
W T IR i, (EUAH L2 ) T 25 22 e B T T I M
KEATOEERSERATOEERZEIZ A
BHEZH (1= -0.172,P >0.05) , HAth 3 S 9K
HAahogEat SR ahoErzER B (P <
0.001) , HRH-A O EAEM 2R TR H AL
BEAR.

®3 HAEHOLZHMER

Tab.3 The centronucleus diameter of otolith wm
. REA _ BEEA -

M +SD i M £SD JuH
#IEf 68.15+17.13 b 42.86 ~95.92 46.72 £5.09 a 38.00 ~58.00
Kt 83.38 £13.70 ¢ 51.02 ~102. 04 41.75+11.39 a 30. 00 ~65.00
T 57.86 +14.03 a 32.65 ~83.67 57.17 £14.94 b 25.00 ~105. 00
Bk Mg EL AL 99.59 +15.84 d 81.63 ~142.86 57.97 £16.45 b 30.00 ~95.00

1) R3S AR — AR F 8% KT A& 0.05 K-F £5F R EH (Duncan’s ).

2.4.3 FoRAXD

4 P ERRHAOMER A

JFIER EAR IR 4. ZE K AR, B MR H
A SRR A 5 R B MRk A B £ 22 5 e IS
TIRBIC R 3 25 5, Ko 5k g 2t 0 0 3%
PEZE ST S A0l T A2 E A RO R 22 AN 3 AR R A

W, K fa B H A R L AR T I fURn ik g
s TR Y 2 B A I AR R T
kMg H P (R0 B 25 . K T [ R
ek EAR AR R EERTEEAREH
(1t Ky, P <0.001).

*4 HAREHHER"

Tab.4 The primordium diameter of otolith m
Tk KHEA _ BEHA _

M +SD L M +SD L
wHIgM 11.42+3.17 b 5.11 ~15.34
K 8.76+2.17 a 6.22 ~12.78 7.69 £2.97 b 5.00 ~15.00
TG 11.14 £2.48 b 6.11 ~15.72 5.33+1.65a 3.00 ~12.00
Wk Mg 8.42+2.83 a 5.11 ~15.34 5.37+1.57 a 3.00 ~12.00

1) A% #3486 LEAH — MR F484 & 74 0.05 K-F £ 57~ 2 (Duncan’s ).

3 i
3.1 BEAEE

K E AL BESY 6 PRt 2 I E G R
AMIERTE N, E A AR B AR 8 FFhKE
FOERTIXOM Y, RGO R 1 43 2L, B Y
S A REBAR L. Aot pFse s i, 4 kb fa
FH < B HAT AR S (9 S8 B R AE , IFXT o B
VEH TR B RA . IR VT 465 2007 1 rp B i K A%
i) J& Apogon a2 %) < HoA JE AR RRAE, 8 F K 24 6 &
RH AR AR R W3 0 MR 1R, AN A 44
FRTERELOIE A RRAE 7 17 SRR d 25 25 = % rp
R 12 Fp G K4 JE Epinephelus 128 H AT SR

WFFER B, Wi [F) 2 % s 2 B B 3800 e Ry 2
FRIEZ —"21 ARBFsR A R h, IRt Kt TG
SRR A 2 £ Y O B A B2 B R A 23501
A AR IR LRV RRAE , R I SR B A TR s
A 2528 5, L 2 EAE R AR AT

(1) HFFFAE

PRENERE-L BN 3L BNEE- 0 aNG B W W DPME LR N
PIAKEIR  — P MR I e HL BT SP BE A Hoq, 3 1R
B B AR 5 AR IE Bt AR 2R sl 35 A R
HA— R ILEIIE , 73 Sk X FIR X

SR AT B R gk W S I A, 3 MR B
B HBFBA AL, N IUE S 1 . PRI,
DRSS , DU J8 1 % 50 A B AN 2 Y I iR o
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R GEME B A I, n] LR 3 R AR 28 B AR
032 X I A R R

TlCHAT < B BT RS A 2 £ Y B A
WL G RRIE , TR, IR /DN, DU A 1A 2 5, v )
J& TR S B R A i ST

(2) REATRAEX 5

OFZ>
HR 8L W KT WS i 5,
W47

KRB W R EIESAYE , wivm 9a B, J5 w8 ;

TR EIE B GE IR S B oe 5

RSk A B A0 T TR, i 9 B ) S AR

@) WRHSLE R

R SK A, B IX 17 AR

Ruefh Sk XCEMM, BUE , B IX T Y 1174

T IR Sk XCRTE, IR, 8 DX TR g — 20 B &
T, 5 R RBERAR (TR 5

Wk Mg A OB AL

@ Ik

B B AR R 2 T EUE SR EMRIE i
/N

Ruifh I fetiR R 2 T RDE fiviR 2. 14 83 2
G, —MRICHIE SR ZE

TR D R R 2 T B AR %, — R ToR
JE fARZE 5

WA A P RS0 2 TP SR oE. —
e e B B R ISR, HHE SR SE LA s IE Ry 2.

AR, MR B KR T H & .
ISR 0 28 58 H A iy K BE 3 K T B, H I 78
1. 39 ~3.30, Hp K ik M5 Caranx (Atule) djeddaba .
K% Megalaspis cordyla FIHK AR #5465 Chorinemus ly-
san3 PPk 3 f5 UL L, RAT &5 4l 6% Selaroides leptole-
pis JBHR Y1) #3 Selar crumenophthalmus 4= HR V1 J§ 5
Selar boops N34 Trachurus japouicus /NF 25 575 4h,
BERLIY 22 BORD 2 1Y < B K R Ky L (B R TR
2% ~3% , KT 3% ) AA T Im5E6 i, /NT 2 1Y
5 Seriola aureovittata %5 6 B RFSE A ,4
o EapH R A RHANKESYRTEE,
HRKE A5 1,259 ~1.890 Fi11.332 ~1.531 ;%
HAMKEB/NTEE, K& 0.643 ~0.716;5 %
HoA KB IR KB LUEARAE 4.79% ~6.95% . 45
U, BRSO T TG SR Sk i A0 Y K HE
ATARXS A B 5 A7 36 A 0 RH 258 K, T Y S R T A
5FL A0 K.
3.2 XEAREEFMPOLZ

REFAENHAE T HA 1 Aoz m 1 A

L DR BA A PO R 2 Ak B2 A rh
D% 2 A JREE, s fa1 Crenopharyngodon idellus"™
£ Oplegnathus fasciatusL31J A owiEH 3 AL,
3ANIREL, I fE . Tanichthys albonubes™' W il On-
corhynchus mykiss 1 3L88 Salmo gairdneri F1XCBE IR
W& £ Oncorhynchus tshawytscha(’m. AR EW, BB
i KRBT TGRS A 3 £ Ak B AR —
AT AT — A L B H A R R RA Borpul
KA AL DB 2 2 BB, N T IR
BRI S Mg 2 . fR O] D A R 2K A £ R H
1 JEEEC H T REAATE RO Y 22 57, IX B 4% 22 i Ak
AP A LR R A R SO NS, B T — 2
AIBIFSE .

TEHA WSS M R AE v, P A% ROV RTE 25
AT RE AT PR 22 5 e, 33 Tl 22 S X U0 AN [] ) A R
A7 U B S Rybock 267 G000, 43 Afi X T 2 4 1 i
FA) R S 0 R IR K %) e e e 1) 1 Ay O %
R/INFEAE 35 22 5, AT A3k 2 A4S e 179 R 031 4 it
TAIATIIRAR. HoA RO A% R N ] T X 53 B
Sk 1 3 2 AN A A RIS A B
HRUC A% K/INAT T 28 5 55 40 F % Hypophthalmichthys
molitrix £ {4 N T Z 55 A1 Y A= Fp . SR 11T, Neilson
SEIRSE R B BV R IR T R — M R S A, B
HUC LI R/ ML 2 7R S, T LI 52 7K I 5 Y 5 T
AT BRI T HA RO A AR A 8 5] £ S R T AR
F -

HAPOE R NIES S 2A R 8 ffh
(25 Sk 2 4 i i DL ARG, A ST T Y 4 Rl e fa
YR HAT RO A% RN AR B 35 22 5, AT LAAR R rh ol
FEIRNINT X3, 9028 Wi ok B A vh o A% RN AT R
BA R B SRR (iR T At s iR 2 B A,
Ot , A s R R Hoah.o KA E B B W
P FRAE i 7 1 — 2D ESE.
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