EIEEYIZ B ERTSE(TW J. of Biodivers.) 16 (4): 291-308, 2014 201

& BRI R AR (R A - SRS A BT RS
B R RLA SRR

Body lengths and reproductive parameters of three
needlefishes, Ablennes hians, Tylosurus acus melanotus, and
T. crocodilus crocodilus, in coastal waters of eastern Taiwan

T ke
Wen-Bin Huang” and Ciao-Jyun Jian
SRERSEARTRIEAE R OTA0L J636 MWK S0 —F — 9k

Department of Natural Resources and Environmental Studies, National Dong Hwa University, Hualien, Taiwan

*3@ AAEF - bruce@mail.ndhu.edu.tw

*Corresponding author: bruce@mail.ndhu.edu.tw

#H 2

I R ~ SRR e SR SRR R i ~ BAVIRHSER I 2 BRIRRL U © AHESEAS 2009
%2 A% 2010 4 6 AM > P EMEHE-CR B OB - FIFEBERREZ 3 MAMRA - 5
TR W) S T A R 2 AR > AW SR 3 R AR S B ME R B R - Tt
BRERA A SZVERI SR SR Z R o IR ~ SRR B SR T2 S FE MR b T ey e B e A
MR ZRA » SAMICZIEREA LG > /35S 36.11 ~ 53.07 fz 91.30 % » MRIFIL R ERR #E /)
Jillf% 47.5-89.9 ~ 53.3-88.9 ~ 43.3-116.6 cm ° 3% 3 FRERMHME R 2 PIITHERER AR ML » AHFFEIT
TR 3 TR, & e B ES ER O £ 2o i Lt S 9 5 o i DR e Z AN i SR 1| AR SR K SR 8 2
S o Y RHRIR TR R E(GS)) ~ ATHEE B (HS)FINTHARE (CR)SF AT 2 By Z B VLRI R/ SRR
LRGSR (DR RS X BRI 1 GSI~ HSI ) CF 2 AL ACHER] - SRR
EEEEEH R Z AR EDE 4 AR 6 A - RESIHED(E 2 A2 5 A > MR X R4 E



292 — AR R B A 2R B

DAL P RE o M EL (SR)TE R PRI B -E 45 151 (58.5 %) » SR T X R BB (41.3 %) B i 2 W 2 BB (39.6 %)
HIIHRAR » (B ET & 2R K YE o SEIRAIL - It 3 FRERIR < 1k L A RE R R 2 M i A 1w B R
Eh ey

Abstract

Flat needlefish, Ablennes hians, keel-jawed needle fish, Tylosurus acus melanotus, and hound
needlefish, 7. crocodilus crocodilus, are common migratory pelagic Belonidae fish in the temperate and
tropical waters. These three needlefishes were collected from February 2009 to June 2010 using set nets
in coastal waters of Chishingtan and Shihtiping in eastern Taiwan. Relationships between body lengths
and standard lengths (SLs) were investigated in this study because SLs are often unmeasurable due to the
fish’s long slender jaw that can easily break during capture. The relationship was unaffected by gender
and habitat waters. Percentages of A. hians, T. acus melanotus, and T. crocodilus crocodiles individuals
with complete long slender jaws and SLs measured in the samples of this study were 36.11, 53.07, and
91.30 %, respectively. Ranges of the estimated SLs for these three needlefishes were 47.5-89.9, 53.3-88.9,
and 43.3-116.6 cm, respectively. Mean SLs of females were larger than those of males for all three
needlefishes. Relationships between SL and body weight (BW) were estimated, and the effects of gender
and habitat waters significantly varied among species. As to the reproductive parameters, the
gonadosomatic index (GSI), hepatosomatic index (HSI), and condition factor (CF) were significantly
affected by gender and/or habitat waters for 7. acus melanotus but not for 4. hiansand T. crocodilus
crocodilus. From the monthly variations of the GSI, HSI and CF, the reproductive season was estimated at
least from April to June for T. acus melanotus, at least from February to May for A. hians, but was not
clear for T. crocodilus crocodilusdue to insufficient samples. The sex ratio (SR) was significantly higher
in A. hians (58.5 %), but lower in 7 acus melanotus (41.3 %) and 7. crocodilus crocodilus (39.6 %),and
only that of T. acus melanotus reached significance. However, SR was found to increase with SL in all
three needlefishes.
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Fig. 1. Sampling locations of the Belonidae fish

from February 2009 to June 2010 in coastal
waters of Chishingtan(s) and Shihtiping (e),

eastern Taiwan.
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Jo i R AR AR KR TR ER R
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Table 1. Sample sizes of Belonidae males (M) and females (F) from February 2009 to June 2010 in
coastal waters of Chishingtan (CST) and Shihtiping (STP), eastern Taiwan

Year A. hians T acus melanotus T. crocodilus crocodiles
Month CST STP CST STP CST STP
M F MF M F M F M F M F
2009
Feb 6 10 - - 1 12 - - - - - -
Mar 6 12 - - 20 7 2 1 - - - -
Apr 4 10 3 - 41 5 29 27 - - 2 -
May - - - -2 5 2 2 - - - -
Jun - - - - 6 22 14 16 - 1 - -
Jul-Sep Fishing moratorium
Oct - - - - 9 18 - - - - - -

Nov 12 23 - - - - - - - - - -

Dec 19 15 - - - 1 - - 3 - - -
2010
Jan 9 13 2 2 - 3 - - 11 14 3 1
Feb -2 - - 9 17 - - 9 3 - -
Mar - - - - 18 9 - - 1 - - -
Apr 1 - - - 28 16 - - - - ] .
May 4 6 - - 10 2 - - ; - ] .
Jun - - - - 24 6 - - - - - -
Total 61 91 5 2 193 123 47 46 24 18 5 1

- No individual collected
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z r2=0.996
& 60 =
e p<0.001, n=42
40

~N
S

40 60 80 100
Body length (cm)

2. RIBEHA) ~ X ERERH(B) b M X R
fif(C) 2 AR HERE K B AT R BA R o

Fig. 2. Relationships of body lengths (BLs) and
standard lengths (SLs) for 4. hians (A), T. acus.

melanotus (B), and T crocodilus crocodiles (C).
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@16 |
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Fig. 3. Frequency distributions of standard
lengths ford. hians (A), T. acus melanotus (B),
and T. crocodilus crocodiles (C).
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Fig. 4. Relationships of standard lengths (SLs) and body weights (BWSs) for A. hians (A), T acus
melanotusat Chishingtan (B,) and Shihtiping (B.,), and 7. crocodilus crocodiles (C).
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CFE AR ~ M £ 57 BIIF51.68 (+ 0.00) ~ 1.64 (+
0.37) » #4E1E2010F4 ~ 2010524 ([&[5) » X
JE BRI ~ WA GSIaR R 71 £523.72 (
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4.43)~ 60.33 (+ 9.27) » 41201045 ~ 2010 AF%7.19 (£ 0.00) ~ 6.52 (+ 1.87) » #¥4:7£2010
FE6H 5 HSIHE ~ I i Kl 2y B £5 12,25 (+ TE3H ~ 2010551 5 HSIE ~ M fa ik K AE 53 71
0.78) ~ 16.07 (+ 0.95) * #¥4:7£ 20104 H ~ 2009 F%17.44 (+ 2.88) ~ 22.27 (+ 0.00) > FE41£2009
67 5 CFHE ~ MEfa A KM 73 B 55 2.06 (¢ E12H ~ 200996 H 3 CFIf ~ M fa i ANl 77 71
0.06) ~ 1.97 (+ 0.25) » B 54 {£ 200943 H (|l £%2.24 (+ 0.09) ~ 2.55 (+ 0.00) » #E4E1F20104F2
6) o fisk /2 SR MR IE ~ ME 2P 2 GSIR K AE 7Y H ~20094F6H (@E7F)-
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Fig.5. Monthly variations of means and standard errors for the gonadosomatic index (GSI),
hepatosomatic index (HSI), and condition factor (CF) of female and male 4. hians from February 2009 to

June 2010 in coastal waters of Chishingtan and Shihtiping, eastern Taiwan.
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Fig. 6. Monthly variations of means and standard errors for the gonadosomatic index (GSI),
hepatosomatic index (HSI), and condition factor (CF) of female and male T acus melanotus from
February 2009 to June 2010 in coastal waters of Chishingtan and Shihtiping, eastern Taiwan.
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Fig. 7. Monthly variations of means and standard errors for the gonadosomatic index (GSI),
hepatosomatic index (HSI), and condition factor (CF) of female and male 7. crocodilus crocodiles from
February 2009 to June 2010 in coastal waters of Chishingtan and Shihtiping, eastern Taiwan.
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A~ HHERERRER

FH 7 e 185 i 1 i T2 SRR S A o B 2
FRASEAR D (n = 7 1 6) » [KILLRF A BB PREL £ A
TR ZME ~ TERRA ) Bl & OF % PR EETT IR EL o7
1o A ATEREE R Z 25 o fEHRITHE
Sy ifefd SRERR > TERFSRIIRET (2000 - 2 AE
2010 ©F 6 H)N.ZFTA A - i BRIt 2 b
B BE 85 5 (°= 4.58, p = 0.03) ~ SR f% 58.5
% o TEA R RMER - REBER 71
41-50 cm iR 2 M A L BEEE K (o = 5.44,
p=0.02) ~ SR = 11.1 % 2 f£ 91-100 cm F K
REEFME R 2 It HERKTS 50 cm fREEAZ
SR 7K1 53 % » JLHZAE 71- 80 cm Ak iE.Z
e M £ LB B K HE (2 = 8.70, p< 0.001)
(3% 2) o X REBHHAENT Te IR A R 2 He g

HEZ W (= 12.33, p< 0.001)~ SR % 41.3% °
TEAN AR R ETEE N - R EBERER T 11
K#BHE 81-90 cm .2 SR (73.3 %)# 2 ik » H
B/ 80 cm RN Z SR UGS 44 % o

JCHEJETE 51 - 60 cm R h 2 (KM fa LU
K ¥ (% = 20.45, p< 0.001) SR £% 15.9 % (3
2) o 2 S 2 R M L2 T T R AR A R e £ 2 BB
FARAR AR 2 FREHE (= 2.08, p= 0.15) ~ SR /%
39.6 % o TE AN [FEIEHERS R EEE I » BRI RS
fifF% T1E 61 - 70 om i FE 2 M F bL B 2 i
K (%= 11.56, p< 0.001) ~ SR £% 16.0 %.Z4} »

W # PR B 2 B E 25 K R B A T fa B H
(SR > 50 %) (5% 2) ° JRT » MEGm bt 3 FEERHHRE
T H SR IERERE R 2 EhnmE
HEBR(EE 2) -

R 2. R - R SR R R ERRAR BN 2 T L

Table 2. Sex ratio in various levels of standard lengths for 4. hians, T. acus melanotus and T. crocodilus

crocodiles
Species Sex ratio Sample size )
Length level (cm) (%) Male Female Total x P
Ablennes hians
40.1-50.0 11.1 8 1 9 5.44 0.020"
50.1-60.0 57.1 15 20 35 0.71 0.399
60.1-70.0 52.8 25 28 53 0.17 0.680
70.1-80.0 71.7 13 33 46 8.70 0.003"™
80.1-90.1 73.3 4 11 15 3.27 0.071
90.1-100.0 0.0 0 1 1.00 0.317
Total 58.5 66 93 159 4.58 0.032"
Tylosurus acus melanotus
50.1-60.0 15.9 37 7 44 20.45 <0.001""
60.1-70.0 43.7 125 97 222 3.53 0.060
70.1-80.0 42.2 74 54 128 3.13 0.077
80.1-90.1 73.3 4 11 15 3.27 0.071
Total 41.3 240 169 409 12.33 <0.001""
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Tylosurus crocodilus crocodiles

40.1-50.0 100.0 0
50.1-60.0 50.0
60.1-70.0 16.0 21
70.1-80.0 60.0 4
80.1-90.1 50.0 1
90.1-100.0 100.0 0
100.1-110.0 100.0 0
110.1-120.0 100.0 0
Total 39.6 29

= RN B G2

1 1 1.00 0.317
3 6 0.00 1.000
4 25 11.56 <0.001""
6 10 0.40 0.527
1 2 0.00 1.000
1 1.00 0.317
2 2 2.00 0.157
1 1 1.00 0.317
19 48 2.08 0.149

* p< 0.05; ** p< 0.01; *** p< 0.001
Bl

— ~ HRRUKHRR

AT FEE I R ~ R R s T SRR S
%55 3 FHERHREL F SR MR R BT R AR Z
Sy AfTR SRR H o PERIBEERAR (3 B
HERAR » SUr e RA S M HERS R 2 AT L
ReBAR > TRV R B SR I T2 RRE /Y © It
O% » TEARTSER B ERE K IREZ
B ~ R ~ fR Y R R A A R A
&5y BIfS 47.5 - 95.1~53.3 - 88.9 /1 43.3 - 116.6
em (& 3) o FEHANSCRRH > RESI ~ R EHH -
il T W R R R 2 A RAFHMERE R > /£ Collette
(1999)H1 47 Hll£% 111.0~83.1 F1139.0cm (&5 :
120.0 ~ 90.0 #1 150.0 cm) » 7 Froese and Pauly
(2010)H1 43 AlF% 129.7 ~ 92.4 I 139.0 cm (&
% :140.0~100.0 #11150.0 cm)* £ Liao and Chang
(2011) A 5 18/ IR BR VR B 2 W R PR i 4t
R HIER 475 - 1240 cm ° LEBZ T » EA
T 92 Hr PR 8 2 B oK R R A s T R B 32
#/ i Collette (1999)F(1 Froese and Pauly (2010)
W 2GR i AR PR W R BRI A 2
KIEEHERS R (88.9 cm)» KfA Collette (1999)aC #%

(83.1.cm) ~ {H/N? Froese and Pauly (2010)3c §5%
(92.4 cm)° 2R 1T » FH%fHE » Liao and Chang (2011)
PREE W IR AN 2 iy KA HE RS R0 #% (124.0
cm) 0 E KA FEEE4<(88.9 cm) ~ Collette
(1999) FC %% (83.1 cm) J Froese and Pauly
(2010) ZC#% (92.4 cm)° Nelson (2006)1E i3l
R AR E] - ST EIEST B Dylosurus
fRERE R AT LU 100.0 cm o KL - LB Liao
and Chang (2011) 2 X 2B AR A » TI6E
& HATEAT LAk < i KRR R AR thAs
HEBR 72 HAth A DU RE (19101 8 772 S 2 1) 2 1)
ZFHE

BEAt > TEARSE .2 € B - 1 EIREE
FIFHERER 40.0 cm DU NIESHREL AR A o
ifi H. » 1F Liao and Chang (2011) i fllEE R EE
AR WAEHERER 465 cm LIT 2 YR
ESERAE RS - WEAEEMEE N2 AF - g5
2 N H R e N R (Hyporhamphus
melanochir) I ¥ 98 M fH % 2 7= 2 (Jones
1990)  #4H Z K/ NJr e s B e I T R (.
australis) 8 ¥ #8 1 2 #H BK (Stewart et al
2004) © IRt » #d H K/ INERRVE nTRE R E BN
R AREER] 40.0 cm DL NEBERE R £ K
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22— o RACHF SRR R R | IR
A S 23 O A 75 5 (A
F AT -

Bl -4

T Bl R E TR R B ) B K R 2
— > TEPE EE B (R SR R A R DI e
T (B 1998) o {EAH FEWIRIAE 1 18 55
W FRBRAS SR B 2 e £ LD K (SR =
41.3 %) 1fii Liao and Chang (2011) 7E/\FiERYE
R — R 2 PRI TG SRt 2 I R L A5
BAK (SR = 43.5 %)  FHLIHE - [R] @ S
HER AT AT TR A PRI 1 2 EL 9 (K (SR
=39.6 %) ° SR » FHESH » R EREHIMTE A 2 E il
TEATH TR AT #E 5 15 (SR = 58.5 %) © 1
FAVR N AT o RN S 3 {ERRHa R T T
it £ L (5SS 70.0 % » LT IATIE ~ MEFAEAE
FEA Y Al BRAE AN R R K s it f HE B E
KW 23R R K (Fowler et al.
2008) © 1T lzmir {8 FI1 S5 + B HART K -
FHEfi A (Belone belone) I ~ Wfa 2 M EL A
k5 M B 2 AN [E] 22 (Uckun et al 2004
Samsun et al. 2006) ° HHIL AT /L » 7E AU ERY
N EESERIERE o MEf TG E b fa K - AT
Ree (R E R A4 2 IR - IR1 > ST R
{3t B o TS A 5 Y SRS U R M R 2 LB 53 A
R B = < BUR » WA At AT SR [F]
KSR A SR 2 (R B o

T B €1 BE 35 AN (R f 2 B OR 4 o i 48
b R KR HEHE ~ MM R R A2 5 ~ PR
& an ¢ (Mitani 1960)  1E/NREK Kz X R
fif% > TEAEHERE S £% 87.7 cm L b 2 M fa L 51 RE
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TEARRFFE AT EREER 3 TRERERE 8 9B
BEdE R 2 A 1 LA IR B R > A R
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DIE ~ B X 2 BEAE 70 om LLE - MM R
PRI aEE R R GER 2) - It - FEEHS
Bl 23800 - & LB 2 n] se E BIRS
It 3 TR e A A T 1 2 ) ©

=~ HEHEEH

A JEARFE B (GS B L MR B IR B B 2
WL o 5 GSIEEE ERE - R 0] LIGE A
RAGIRRE - G HL MM GSI il H LU oK (B
1998)  TEAMFEH - 5 EL Y 2 #f% GSI
i e B KA i f Sl LR R R B W R R
A GSI A A K 57 Al AT 3E 81.2 %5 60.3
%(El 5 - 6) - It 2 FHERHRALEME S .2 GSI >t
fi: Bl (Salmonidae) B f# £} (Cyprinidae) fff 2 GSI
Z 20— 30 %f& » TMmELfEMER 2 65 - 75 %iHiT
(B% 1998) °

W E#BfR GSI ~ HSI J CF A5
1-4 AREE FAHERR L > 56 H CF B
HSI 96 FRERILG - M HSI IREEA 2SR A
MABAEE 5 AH%HH » GSI 1F 5-6 A 2B AT-HE
FHER—EKMEZ FaE e (& 6) o FHILAFAE
TEZ RIS E) AT 2 A FHE > SR AR & 1
GBI R Z B IR/ VAT 4-6 H o 12/ N\iEKE
W R #RH 2 GSI 1 HSI £ 4-8 AZEEHR &
ifi CFERI{ELLIR: N % » [K Itk Liao and Chang
(2011) HEMHIY EEERMHAEZS FEE 48 A - £
B2 AWFFERTHEN X R 2 A5 2 - 42
BRI R AH R E IR ARG - IHe ) IR B I R R U
E B ERELE 7-9 AR a kReE = mik
WM EREEE R » BN FERERE AT X R BB H
A EERHEAS 2 BRI o BLAt o TERHER B E kg
B ATE AR 2 AT —E MR - Krl
2 6 o R LA BNES R o FlanARS e
British Isles ~ Algeria ~ Black Sea 5 7Kk 18,2 £ 5l
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Z Al 5-7 ~ 2-5F14-9 A (Whitehead er al.
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1989) « (Kt » bR 7RI Z BRI » EREZ K I8
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