JKEERFSE Journal of Taiwan Fisheries Research, 25 (2): 1-11, 2017

S SR A i A SR HE £ 2 S SR SCERE 5 At 5%

RN - BRERSL” - #RIEEE - AR
TTEkbe 2 B ek A B i et

[T

ARBFFERR 2007 ~ 2008 fz 2009 4[4 Z > B2 gtk 62 (IS EET THREE - 11 (EfiR IR
T faUE (Trichiurus) frfEfe 229 B > BRMIRRIHTHER 133 B BABR S ARl - (7HE
M 2 B A LT VYRS BRI R iR e D B AT - A3 (77
F T B AR B A LTS s RALES TS - e S PU R e A B B IS HE R
BRI AT ES © FHRRIATIUR » B ~ EIREIMFHERZ A EIE/KIRIE - BLATHS/KARE > A
B~ BRI s SRR i ~ TS AR IR IEAHR - AWTSeRsTY B e I A
HHRAR A LR R E 5 HES R HAEE R - FTREMRIA AN EACRIEZ IR R & - 17

IFE) ~ FHYIS AR K S M AE R A L - BT S R (P HE S SRR A AR B 2
A ET LRI EE DT Ry » [RIPL R /K BB I R e R HiT M L i sl K SR M b AT RE B s

JEIEHET F B (T HE SR AR AR A -

RESESE - R FHROh B

T

Hij

T FRL (Trichiuridae) FUEHETARET 3 0ok}
10 J&§ 39 # » ER{EHCER 2 Rk} S B 9 M (B
ZORHE, 2016) - H i fajg (Trichiurus) faofeAl
() B R A7 - Rl 7R > 30 cutlass fish
ribbon fish » Ry HUIRAIN R FSE - BEIZHIIATIR
TR ~ HARIER ~ FhBIR NS 5 ~ 218 ~ ElE
FERE ~ B ~ JENER R SR S5 20 B 7k ik
(Nakamura and Parin, 1993; Cheng et al., 2013) - Z
1 2T E oA H PR BRI e
FE R » EEANE T RIEH - E BN ~ PRI
KT8 (F,2004) o 75 FaR I FRE Ry 2218 R e
H ARSI IR - AREE R 3 R SE A T
o B 1985 i - AR LRI AE R
1989 3£ H i > #U 42,856 mt (Fig. 1) - itk 2
BURIRAEES, - 2 1990 FEARH] - WWAFERR

“BFES / BEREMA—FS 199 57, Tel: (02) 2462-2101
ext. 2305; Fax: (02) 2463-3110; E-mail: ykchen@mail.
tfrin.gov.tw

A 10,000 mt DUT - 2000 FELURFHFE A
K+ fH 2009 AR ERAEERFE TR - AT
FllEE g FIERAE 1990 AR IIRIEE 6 (BT
LUF » 2000 LIS A 4 - 6 fRoCilneE) - ZET
F M ERERRCINE » 2009 F82EEEN AR K
R N TAERD - BEHIE 2 %
(R FR e s — A8 (R4, 2009)  HEEHIRTE /7
WOSERE TR FL R s R — 2031 -
ST S EERE - FHIDUIER &
(Trichiurus lepturus) k2 ¥ #F fa (Trichiurus
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Fig. 1 Annual fisheries production of the cutlassfish in terms of weight (metric ton) and NT dollars (in thousands) from
coastal fisheries of Taiwan during the period from 1985 to 2015 (data source: Fisheries Yearbook, Taiwan area).
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Table 1 Table showing the location and depth of the sampling stations in the surrounding waters of Taiwan from

2007 to 2009

Sampling Latitude Longitude Depth Sampling Latitude Longitude Depth
Station (N) (E) (m) Station (N) (E) (m)
1 24°52' 122°01' 427 32 22°00’ 120°30’ 358
2 25°00’ 122°30' 1465 33 22°23' 120°20’ 480
3 25°00’ 123°00’ 1670 34 22°30’ 120°00’ 639
4 24°31" 122°317 570 35 22°30’ 119°30’ 237
5 24°29’ 122°00’ 1189 36 22°30’ 119°00’ 85
6 23°59’ 121°48' 812 37 22°57' 119°06’ 27
7 23°45’ 122°00’ 3450 38 23°00’ 119°30’ 73
8 23°45’ 122°317 3003 39 23°00’ 119°55’ 126
9 23°45’ 123°00’ 3647 40 23°30’ 119°55’ 103
10 23°00’ 123°00’ 5454 41 23°26' 119°30’ 55
11 23°00’ 122°30’ 5534 42 23°30’ 119°00’ 49
12 23°00’ 122°00’ 4921 43 24°00’ 119°00’ 60
13 22°59’ 121°29’ 1746 44 24°00’ 119°30’ 62
14 22°40' 121°16’ 1160 45 24°00’ 119°59’ 42
15 22°15' 121°00’ 1208 46 24°30’ 120°30’ 50
16 22°15' 121°317 700 47 24°30’ 120°01’ 61
17 22°15' 122°00’ 4577 48 24°30’ 119°30’ 58
18 22°15' 122°30’ 4853 49 25°00’ 120°00’ 53
19 22°15' 123°00’ 3605 50 25°00’ 120°30’ 74
20 21°30’ 123°00’ 4928 51 25°05’ 120°55’ 77
21 21°30’ 122°30' 4786 52 25°30’ 120°31' 64
22 21°30° 122°00’ 3470 53 26°00’ 121°00’ 82
23 21°30° 121°317 2086 54 25°30’ 121°00’ 91
24 21°30° 121°01’ 925 55 25°30’ 121°29’ 112
25 21°30° 120°30’ 1803 56 26°00’ 121°30° 68
26 21°30’ 119°59’ 2981 57 26°00’ 122°00’ 100
27 21°30’ 119°317 2976 58 26°00’ 122°30’ 105
28 21°30’ 119°00’ 2792 59 26°00’ 122°59' 95
29 22°00’ 119°00’ 1515 60 25°30’ 123°01' 763
30 22°00’ 119°30’ 2394 61 25°30’ 122°30' 453
31 22°00’ 120°00’ 1145 62 25°30’ 122°00’ 118
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Fig. 2 Sampling stations (solid circle) designed for
surveying fish larvae and environmental factors in the
surrounding waters of Taiwan during the periods from
2007 to 2009.
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Table 2 Number of Trichiurus larvae collected in the
surrounding waters of Taiwan in 2007 - 2009

;“C“:;’Ce}: 2007 2008 2009  Total
Winter 16 21 4 41
Spring 38 65 30 133
Summer 19 1 10 30
Autumn - 6 19 25

Total 229
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2008 4F 3 H 55 37 15 HL B 5 5 4 80 inds./1000m3+
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Fig. 3 Occurrence of Trichiurus larvae, superimposed on temperature distribution in 2007 to 2009 in the surrounding
waters of Taiwan (Each circle indicates the density of larvae in inds./1000m?).
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Fig. 4 The T-S diagrams for stations with positive presence of Trichiurus larvae within the study area. The water
masses were defined by Gong et al. (1996), Ichikawa and Chaen (2000) and Jan et al. (2006). KSW, Kuroshio Surface
Water; KSSW, Kuroshio Subsurface Water; KIW, Kuroshio Intermediate Water. KBW, Kuroshio Branch Water; NTMW,
Northern Taiwan Mixed Water; SB-KBW, Subsurface Kuroshio Branch Water; MCCW, Mixed China Coastal Water;
SCSSW, South China Sea Surface Water; BCW, summer Brackish Coastal Water.
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JoE A HIE e R B R R Bl %ﬂ%%ﬁ?ﬁ BRI FITh S B AT IR - PR IEAS R
BN IERERE (p<0.01) 5 BRI - fFHEM BRI JEi ks R —HE - At R 7 (T, lepturus)
R EAHRE (p<0.01) » BREERR SR HIR AL K ilraE) (Leeetal., 1993) - . (1992,1993,1994) f5HirEd
YIS TEAHRE (p<0.01) 5 B3I - (7S R e g A B S T. haumela ~ T.brevis j T.

KR ERERE (p<0.01) - ELREREEERE FAHRY (p< nanhaiensis =ff - L5 8 {ERHf - BRI R -
0.01) » V2B R I AHRE (p<0.01); FkZ=HRE - T. haumela k2 T. japonicus i35 Fs[F]—H0fE -

1 HERR S R B R 5 R (p < 0.01) - (2005) FIFIJERERIRIFRHE DNA JHEFTELES  FTE
L RER 3 EYRE - ShlhBE& (T

%» ﬁﬁf lepturus) ~ FEIETT 4 (T. nanhaiensis) Fzigiyfa (T.

brevis) » #KEd Leeetal. (1977) kT (1992) ArliE

EENGIETT R EEE - fEFHIE Lee BEBIIE > SR 25 (T. lepturus) Bid#% . T,

etal. (1977) Bz Chenand Lee (1982) fgHiiF S haumela K T.japonicus =& R FE—YtE - RS
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Table 3 Pearson’s correlation coefficients between the environmental variables (pooled by season) collected in the
surrounding waters of Taiwan in 2007 - 2009. Values are shown in bold when statistically significant (p < 0.01). X1:
temperature, X2: salinity, X3: nitrate, X4: phosphate, X5: chlorophyll-a, X6: zooplankton, X7: Trichiurus larvae

abundance
Winter X1 X2 X3 X4 X5 X6 X7
X1 1
X2 0.59 1
X3 -0.16 -0.29 1
X4 -0.40 -0.38 0.72 1
X5 -0.58 -0.24 0.37 0.50 1
X6 -0.17 0.12 -0.07 -0.02 0.27 1
X7 -0.19 0.06 0.17 0.22 0.30 0.52 1
Spring X1 X2 X3 X4 X5 X6 X7
X1 1
X2 0.27 1
X3 -0.46 -0.24 1
X4 -0.55 -0.29 0.61 1
X5 -0.52 -0.08 0.29 0.10 1
X6 -0.10 0.02 -0.04 0.09 0.35 1
X7 -0.18 0.03 -0.02 0.05 0.32 0.24 1
Summer X1 X2 X3 X4 X5 X6 X7
X1 1
X2 0.26 1
X3 -0.06 -0.12 1
X4 -0.23 0.04 0.29 1
X5 -0.58 -0.34 0.14 0.09 1
X6 -0.32 -0.28 0.28 0.32 0.31 1
X7 -0.21 -0.06 0.16 0.32 0.06 0.26 1
Autumn X1 X2 X3 X4 X5 X6 X7
X1 1
X2 0.47 1
X3 -0.75 -0.67 1
X4 -0.60 -0.41 0.53 1
X5 -0.60 -0.55 0.73 0.46 1
X6 -0.65 -0.54 0.51 0.64 0.52 1
X7 -0.25 -0.21 0.25 0.42 0.27 0.13 1

. (T.nanhaiensis) EEJU7E 6] —97fE - &2 (2009)
53 BIFI T RE R RS DNA JEFT534T YRRk
AR PR BRI R E A 88 (T, lepturus complex)
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japonicus) KEEiER A (T. nanhaiensis) 3 #f# - it
SARIEN (2009) HHTHATE » REPEAL AR T

TEEREZ A Fy 3 T IRAHSE 208 R
FriRfG (PHER - AEBiPE B M AR RE LA 3
TR FE A HEF U R ZE SRR T O DI FR T
MEFaRE < FRET TR T2 - ARG (2004)
ARG R BRERRHE T AR R R 2L
HAFf (T lepturus) By » f5LLTE 84% DL > 5%
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FEEEAE3-7 H » RERAFEIIAE 11~ 12 H%
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7~ T. japonicus A5 R 10 HEZ4E 6 A » 4
iRy 2 - 4 F o ARSI IRIG L B HERAE
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(T. lepturus) ~ HARZE 4 (T. japonicus) K RIiEAT A
(T. nanhaiensis) %% 3 {E¥)fE » 22358 EAHRE
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P S T ST A i R 1 > ARARIEAHBA AT
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IS /KAER > A~ B~ BRI e S AR
TAIFED ~ AR S AR AR 2 B EAHR - B
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VI8 - Ry BB R P HERR T ARy B
ESE

Bl F I B e B B KR 3 A
(Fig. 3) » AR /K R E > 7K AT 27°C
AL > 2007 4 7 H ]88 AL BRI
FIG 7K » LI AFRERR 3 2 B b S 25 -
VRHIBR R (42 52 53 A - 2008 4F 7 H B2 2009 4 8 .2
7RIS AR EAED 2007 4 7 HARALL > 21 > 2008 4
fFHEFAY S ATEDL 2007 J2 2009 4F35E - 2008 -5
ZHERRZIEE T 1 G | A RUBHER
HAREEI AR R B B HER - BFTEL 2008 4
2 HBAENFEEEH - MY R R A
5T o FRA B TR L) B BRI A TR R A
BAMBEEESER A FE ] (Tzeng and Lee, 1994;
Chiu et al., 1997) » Z{# G INFAEE T S5
(Fan, 1982; J§, 2004; %%, 2007) - ZE&AHR 5347 7]
135601 5 2= IRp 1 £ 8 B g I B R ] 22 TR
e - BRI A A HRARA TR (Table 3) 4 ~ S
BRI A A R A AR Ry 0 R
10K R BIA R Ok F ZERIRRHIR T TERSRE
TEHEFFFEYN A REER - KPS B
PR EIEFE - B 7 B =N/K SN > B - BEREEE
FITRAYER A > S 2R KSEE A B - FRRET R
RSB SRR BT ERE - e ERBE
GRIREEEAE R fEEERE A T i B
TFHEFRY S AT - RIS 2 Ry B~ TRIRFI s 228
JEIER A F T HE F S S AR B R R 5 -

I (1999) #5iH - H7fa (T lepturus) fFHEF
e Ryl 2805040 - AR B R DU RIZ
Hit FREGERYE RS - AITE IR Al 2B
Hy5TARHURE (Fig. 3) » fFHER 250 Aa R SRER TR G
FEBRAVES 1~ 5~ 6~ 13 ~ 14 ZEI%G - M sRALER RS,
(9 58 - 62 JELAIEE =S - fE38 (2007) #Y
fzed - EREf (T. lepturus) Ky 2218 fE2 1R 0E
J\IBBEFHES > 2 R R B B B T e =218
JeEse - A BARRR T M b ERIfR
HF B DA TR E R /K - WEE Ryl it
MBS IR AT REA B R E K MBI ny £ 2K
o BRI S ATEH T FUB P HERIRZ A0
BRI S LA - MEER RS [EIRY
S EARENSHEM LR ER - HES
R HA A =6 » RTREFREHIA A FIZK R A 2 I I
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RENRG > S - YIS AR K B
WIERR S FTE L > BUETY R PR AR e
FUIE I A A SE e S LA I TRy - XTI
R K BT T F R R LT A /K SRR
AL AT RERE S 8 SR B SRS [ HE SR AT R 12
A -

AR T SR R 2 A 2R e R
o 7k —SRa B < B B R A SR

BB S ATIFRIAAENER ISR - e
B -
25 3Rk

FRF# (1987) BEILERR /K S S g A
WFFE. FAITH B SO R B g Rt S P RE 3w S,
306 pp.

ErTEe (1992) REigTw fud s B R HP IR 9.
BIRIEBg A TERT, 2: 69-71.

ErE (1993) HHELR N SIS, EEEH,
15(2): 77-85.
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The Distribution and Abundance of Larval Cutlassfish
(Genus: Trichiurus) in the Surrounding Waters of Taiwan

Chia-I Pan, Yu-Kai Chen", Bo-Kun Su and Yu-Tzu Wang

Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

In order to understand the temporal and spatial distribution of larval cutlassfish (genus: Trichiurus) in the
surrounding waters of Taiwan, 11 quarterly cruises were conducted in the 62 sampling stations in those waters
from 2007 to 2009. A total of 229 samples of larval cutlassfish (Trichiurus) were collected by using an ORI net.
Trichiurus larvae were most abundant in spring (133 samples). In spring, higher levels of abundance were mainly
found in the Taiwan Strait and northern waters off Taiwan, and lower levels of abundance were found in the
southwestern waters and eastern coastal waters. In winter, the larvae were mainly collected in the northern and
northeastern waters of Taiwan, with smaller levels of abundance in the Taiwan Strait and southwestern waters. No
obvious distribution patterns were found in summer and autumn. Correlation analyses indicated a greater
distribution of larvae in waters with lower temperature in spring and summer, which was related to the upwelling
of cold water. However, the abundance of larvae was positively correlated with zooplankton and phytoplankton in
winter, spring, and summer, which was related to the feeding. In conclusion, the abundance of Trichiurus larvae
varied seasonally and annually, and the spawning peak was in spring. The distribution pattern of Trichiurus larvae
was possibly influenced by the seasonality of oceanic environments caused by the fluctuation of cold and warm

water masses in the waters around Taiwan.
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