JKEERFSE Journal of Taiwan Fisheries Research, 28 (1): 15-31, 2020

S5 VY e R R S SR R Z R

FEREE | - BRE | - AT - RO - R
TR Bek A B D RS L
BB IRE R

[T

ABHFEAE 2015 - 2018 FEHAM - APHRIEE 6 (RS- R (Trichiurus spp.) FJH - #E1T
B o LB T LB R0 - EANSRET 8,376 B o MBI REEETEAS AR - PHRIESAR SR
FHEC DA H 425 £ (Trichiurusjaponicus) [hflERE (72.7%) R B E T (T. nanhaiensis) (21.4%)
K AR (T lepturus) (3.3%) » JURELLGIB N A EREAEE A 221 B (2.6%) ° T & il frfdi LL il
ANF] R RE By R I8 S iR e Fe e R RV fa LL = s AR fR » HEMIRIYE R
AT B H AR PR EE RE - AT M H AT fe S T iz 50% MREGMITRITER: (L50) 437k
248.6 mm ¢ 290.1 mm » $fFEE A EmfCHIRERG R T ARG FARE R E] 2 BRI TE G -

FIFEHEAE T HIAEIFC R (VDR) B logbook H# £ JB s 2oRt gttt B i 515 /1 > LA
2017 R - PRI =2 (7-9 H) KA (10- 12 H) WwHREFERESE » BESEE
Frseg)y - FESARAIESNE 50 - 100 m jE ~ =HE—HE RS R/ NRERE /77K E€ 100 - 200 m
B o AEER AN AT b o AR ~ ZRE ~ W ~ RS T B R DI AR MERSE S (general
linear mixed model, GLMM) #£f7 1997 - 2017 £ CPUE RE¥E(LA34T - BB TR EH 2R TR
15 « TEHERAT B 5310 b DUBREEE - /KGR D @& IR s e b b - RIDIEE T2
HYEE I T A A - A BRI £ I R A ) B ~ iSO ST SR Bl R B T RIS IR
BRI HEE < BRI -

RENEST | COREEY « BATR  BEWR - BFR

=

RS BRE R KR MM (Food and
Agriculture Organization of the United Nations) 2018
TR T EORHEH - MR 2016 FEREREFTA
(Trichiuruslepturus) ¥k 1,280,214 mt» {54EK
HEJEE R 79,276,848 mt 11 1.61% » (AR R AIN
f&2 (Theragra chalcogramma) ~ 7k & fi (Engraulis
ringens) ~ Ff# (Katsuwonus pelamis) ~ ¥ T B
(Sardinaspp.) ~ Ef2J& (Trachurusspp.) ~ KPH7HEE
(Clupea harengus) ~ HJigEfi& (Scomber japonicus)

“@NES / SHEMREREBIL=K 6 3, TEL: (07)
821-8103 #& 231; FAX: (07) 821-8205; E-mail:
jzhuang@mail.tfrin.gov.tw

= EEH (Thunnus albacares) ~ AP fE (Gadus
morhua) ~ H A fig (Engraulis japonicus) - [E|fi& )&
(Decapterusspp.) ~ ] £ (Sardina pilchardus)
FRysfs 13 Kifafss it o B4 S 22l g T FUf
& Fy 4,594 mt  FEEE 4.9 B0 (2018 iR
Fy 16,058 mt » FE{EE 15.9 {87T0) » B FRHIN Ry 2218
W E AR Y — - 2255 2018 e
AT E R HEE T2 R — 3
$ ~ Hh NI ~ FERAERESY - D34 EERE -
IR ~ K& K ISE IR BRI IR EL B « BESRUT AT
& FOE A B DU G B M B — S A e B i
fe o BB S — R ERR- 1Y - PR LR
/R Ry 32 BRI e I B B R A T
R/ NG R R AE R 2,410 mt 1Y 38.8%
DINVET U R Se) R DELSIHE S 2



16 HEHEES

I 20 .20 RS S E ) - BERE R A
2190 48 > HHd WS iR 2 T
A/ N FEE S T H E A2 B (R AR
Bl o BESR 2018 A R RIS RS - BT FE
RRTEARAEINDL

HETE A AT B ] 7 9 i -
(2010) DAJE RE I 5L vk 6 22388 Jo) 38 e s Y 7 £l
JEEHE - Wyl HARE S (T, japonicus) ~ AT
(T. lepturus) K gigHsf (T. nanhaiensis) 3 Ef# -
Horigr i RIREE R H AT f0  (2015) JREAE
WIR/MIATRIEH R E ~ IRERER R 3 fadsErT
2 8 TAEIRSEREE - B e s LR Ry
R 1M - BEREAR AR S E
AR - SR (BR, 1978; f8,1979; A,
2003) » DU FATEANFITIETESE T RIS
SYARIREE (B, 2002; T, 2012) {HEFAR{EZEIFIR
REMEAT I N DT EEITRIRR 77 - HAw A&
TR PR TAEREARD - A H IR S Ll A& R & A
WHARE T R AT T B R T AR
SR Em Ay R - AR AR BRI TR B
FHRAEEEN - BIA0E AT RS fUR SO
TR Y FRE ARG ~ OGR4 ~ iR,
W ~ fE A 7R 5 SR IS A B IR A S A
DURAH BRI C 2 S s A R AR 22 52
PEERE TFEMLAERET - AW E DA P i B S
F A 16 B T A I oAt Bk DU S B S H
RERIIA B R AR e TR A - SR — DT
A BER AR » SRR P 15 ~ AR A
RIS R T IRE IR LB » TN
FEAEA [FRREEE TRYZR - (E R B ErT
BTN S B S R A R Y B A 2
HiRAE -

FRLEEL /5 ik

— DR B R

AWTFERA = HESRFE ~ AR B ~ RS /N RER
M eiig N FE WIS A S > A% H bR
HET T SRR SRR AR - Hodr - BEE -~ BEAT
AN T B RS R B EHERY - SRFE R S i
IINTRER Ry — 328 > BRI e — 8 > 1 R

B - 1Sl LB APHE IR B e
HBTRREANIER - lEENEY TSE - K&
WiRCERT f A IR R ) -

TEFSEEDRIRECER [ > [ H 1997 fFEEpEm
T TR HERE 5 o R B i W P 07 o SR A A A
fit > 2Ry 10 f R 16 A H B L iR
DIRANTE SUIRE P afiafits B A P B i B HE iR 2
> ZINE

Rk il

RIEE (2010) HHHMERIE RE 73 A7 B KL A
DNA AT HURSIREE Ry » PUALA PR sy H 7
fa Rl (T. lepturuscomplex) - JFEWE 5> Ky = {lH%)
H o AR AT SO RIETT - MERTRI A %
A RE AT - IR 228 (H) o3 Hit 3
Yot o ERR A A IR R i B B A el
HETT 734 [RILEE HAER AR HE R B i == RS
HOE ~ oS  NLRTT B AL R S A e i o 5 Al
AVRER - 2HEEFEERE (2019) KA
(2015) ZJERERFEUFGI - 9] R 15 18 S g S 8
EEOEFE R R B ERET S
P EENZR - 258 (2010) DIMEIERE
Z LB BEASEAT S E - AR / #85 (total
length /body depth) B4R / 55— LR ENLH]
£ (total length / pre-anal dorsal fin base length) 2 [t
Bl &R/ B EBAREIIAR <35 HER/
faE > 15 FAEREWHE > &R /B -HEEK
ENLRTR>3.6 HHERHAAT R Mk / H—
TR BATHTHREA 3.5 K& 3.6 2% » HlH
FIETIEFE A R o RS SRR HI B 2 SR

= (A R e

FE FRZRER A I A AT AS A & FUBIRRC SR B
ity R B R AR 1% - TP R B
JE o [ S H I ~ IRef] ~ AR R
ity (DU 1 R BRAD) BOTIErA (DU 1 T B
fi7) AR R R AR SRR T UG Sl
BRI S RIS AR M - KRR,
T H BN % - DU St BRI %



SRR AR AR SR 17

EE B RE Be  HE Bse i (P v s #
MAREAN T M ESEIRF S R AE 2 - 4 B/ NRg
HMIFMERRTE) - FERC IR A s e
(kg) ERHER H AR WURRT A e L R - I
FLSRINERHE A » BEORHBERCSR A B 5 T RS
WA ~ FARERRET ~ TESEIRFT] ~ RS -

TP TR T B v P S Y e TR R S T T e
AT > BE T ek - e A P A — St
B > WIREHIZE DU 7 R BEAL - 2R Ry
IRFFEIRER - GHRHE— it LRSS IR (effort) »
g ER (k) PUEREIEE (CPUE) Zpffiilk
DU IFAT © ABTFELUSHREE 1 70 78 R B HE - A LA
1-3H-4-6H-7-9H~10-12 H#l53 ks 4 {f
FHH - AT EUPY R RS TS T
.2 CPUE -

Y ~ AEFHERWFSE

B H BB REE H R A 7 fakk
A BRATEIR R - MEITYIREEE i
sEfgf (FL) - #28H (BW)  AJHIRE (GW) ~ Al
H (VW) B fi R0 fe RS SR Pa re i H il
Y& 2 M ATIRDUS B RAAE 0 A1 > TR A il
HAlZ A 3EREEL (gonosomatic index, GSI)» # 5
AV NN

g - GW
(BW -VW)

2% Wu et al. (2012) R ATIRETEIE
53Ry 4 (ERSELECER » /3 kR REAY] (immature
stage) ~ IREVFHA (early maturing stage) ~ 3¢ ZHHA
(late maturing stage) M 5e#WHH (mature stage) > /E
Tyt g HAR WG EE I T Ry L B EERIE - MEFA/E
TER R B R BE B MR RAN T < R : NELE
A NEERRIR > SRR N SR o AR -
YN BRAAZM R B R A » EE Rk s 11 SPREA
RN BRI - BRI « D SRr A%
BRA » ER e tZ s Ry id s o - 0FRAG B
YRLZ IR » SRS RERIMAE AR - Se 2t © ONEL
HIREMTG - KNS T ] Fe R R - BRI R i
AL GRS R AT BE HH A > SRR 2 AR
TE AT A H 2 EEI
WA RIATRTELL 50 mm B  B8E—

Al A FEL R A B A AR S E R R R 4
FEL R 1 AT LR > AT logistic curve
(King, 1955) R MERARE 50% AYRRRA/DN
M E 7 R AKXBETELATT ¢
1

(1 + ea+b PL)
Pr @ pEAE L
PL : ILH{E (preanal length)
a,b: HEH

Pr =

I &

HR AR T I R 22 [ EE B = sk
%t (Juanes and Conover, 1994) » Bakhoum (2007) k¢
Gomathyand Vivekanandan (2017) DIH#Ffa s H
T RMEHE SRR - FTERENRARS 40 -
50% WIZZHIEIE - HIEAREPT A g
®EEHHNEIEE (Wojciechowski, 1972)
ARFTIR PR A1 F A HE ¥ F M AW T Al e
8 FH B b 2SR < SR EY) » JREE
HHE SR AR EONLIEC % o BRAR R H
2015 FERE AR 2018 4F - 19 F BRAR £ DA Ml J3 A [F]
B E ARV T - BREY2E
Carpenter and Niem (1999) ~ Nakabo (2002) ~ i B
(1986) Jzik (1993) sEfTHOFHSEE » B 1 i S OE
RFALSL - S SE DL H A B EE B R
(family) -

ARE:2 ZiIE

fih Fr ~ BB HE S 2 e 2 H G AR
BRAEE - (HHRRT RIS AR T - 1 BB
Tt S HRE - MR E A 0 RS
Ik Mk i B 5 A 1 SIS OB S PR K LA AR R
(Kosaka etal., 1967) » AR FE LUE A 5K /E Ry -8R
eI -

R A B e G B R a ez 1%
EHHEEEES 00l mm > DIEEEEES
0.001 g - FHRTF /AL REEATEFIREE 1
BAEAKRIZS, (Kwok and Ni, 2000) » ABFEHE
—EELEAETTRFREE  FERENE
AETEHE AR - W ABRSE R R E AT



18 HEMES

- 11940 119°55°E 120°10°€ 120°25'E 120°40°
s . -
2 c d /f,
4 / - . [ i ;
—t-Tainan T
z
3 ! '
A B ¢ #
g " Ziguan {
& Kaohsiul'ang 1st harbor
Cc 1.
Kaohsiuang 2nd harbor
. f Donggang
& Y ¢
&
fugiu] '
E
:g_ D
N
. . . .. b
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Table 1 Sampling number and proportion of Trichiurus spp. in 6 fishing ports

Fishery Port Fishing Method T. japonicus T. nanhaiensis T. lepturus
Mituo Otter trawl, bull-trawl 510 12
Ziguan Otter trawl 110 26
Donggang Otter trawl 733 176
Liugiu Pole and line 15 48
Fangliao Gill net, pole and line 214 4
Haikou Set-net 206 10
Total 6,091 (74.69%) 1,788 (21.92%) 276 (3.39%)
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Fig. 2 A scatter plot of the ratio of total length / body depth and the ratio of total length / preanal dorsal fin base

length for three Trichiurus spp.
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Fig. 3 The numbers of samples of Trichiurus spp. caught in each month, with sampling from fishing ports in the

southwestern Taiwan waters.
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Fig. 4 Snout-anus length distribution of male and

female Trichiurus spp.
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Fig. 5 Seasonal CPUE distribution of Trichiurus spp. off
the southwestern Taiwan waters in 2017.
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Fig. 6 Monthly-GSI index of three different female Trichiurus spp. in the southwestern Taiwan waters.
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Fig. 7 Relationship between matured percentage and
snout-anus length for female Trichiurus japonicas (A)
and T. nanhaiensis (B).

Fig. 8
japonicus otolith in transmitted light. Numbers show

Photomicrograph of sectioned Trichiurus

position of opaque bands (B: birth mark).
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Table 2 Age-length key (in 50 mm preanal length categories) obtained by direct reading of the otoliths (mixed male
and female) of T. japonicus, T. nanhaiensis and T. lepturus

(A) T. japonicus

PL (mm) Age (years)
1 2 3 4 5 6 7 8 Total
90-140 3 3
140-190 8 3 11
190-240 13 20 33
240-290 7 15 7 1 30
290-340 2 6 12 2 22
340-390 2 11 2 15
390-440 1 4 5
440-490 L 1 2
540-590 2 1 3
590-640 1 1
640-690 1 1
Mean 209.3 239 297.6 3559 403.8 561.3 575.0 597.0
SD 49.2 36.4 31.1 31.2 40.3 87.3
n 33 44 21 15 7 4 1 1 126
(B) T. nanhaiensis

PL (mm) Age (years)

0 1 2 3 4 5 6 7 8 Total
120-170 1 1
170-220 7 7
220-270 9 8 2 19
270-320 3 28 26 57
320-370 4 20 7 1 32
370-420 1 4 12 2 19
420-470 1 1 1 3
470-520 1 1 1 1 4
Mean 228.3 289.0 319.0 381.6 412.0 519.0 465.0 26139
SD 42.4 28.1 28.6 33.6 54.8 7.1 194.6
n 20 41 52 21 5 1 2 142

(C) T. lepturus

PL (mm) Age (years)

0 1 2 3 4 5 6 7 8 Total
250-300 1 2 4
300-350 3 1 4
350-400 5 5
400-450 3 5 L 9
450-500 1 3 4
500-550 2 5 1 1 9
550-600 1 3 1 5
600-650 2 1 1 4
650-700 1 1 2
700-750 1 1
850-900 1 1
Mean 254.8 269.2 319.4 335.0 428.3 509.2 572.7 589.3 855.0
SD 2.9 21.7 52.6 76.6 81.8 68.3
n 1 2 4 1 11 17 7 4 1 48

n: number of specimens; SD: standard deviation; PL: preanal length
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Fig. 10 Stomach content analysis of Trichiurus japonicus off different fishing ports in the southwestern Taiwan waters.
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Fig. 13 The estimated nominal (e) and standardized (A) CPUE of Trichiurus spp. caught by trawl fisheries for 1997-
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ABSTRACT

This study focused on the species identification, reproduction biology, age and growth analysis of Trichiurus
spp. that were collected from 6 different fishing ports in southwestern Taiwan. Trichiurus japonicus is the
dominant species and accounted for 72.7% of the total of 8376 samples. Trichiurus nanhaiensis accounted for
21.4%, and Trichiurus lepturus accounted for 3.3%. The other 2.6% of samples could not be identified by
appearance. Although Trichiurus nanhaiensis only accounted for 21.4% of the Trichiurusspp. samples, Trichiurus
nanhaiensis was more abundant than Trichiurus japonicus off the shallower fishing grounds near the Mituo and
Haikou fishing ports. This finding suggests that Trichiurus nanhaiensis inhabits more shallow and more coastal
waters than Trichiurus japonicus. L50 values of 248.6 mm and 290.1 mm, respectively, for T. japonicus and T.
nanhaiensis individuals with ages <2 yr were determined based on otolith image analysis, and indicated that both
species attain maturity within two years after hatching.

The VDR and logbook data suggested that there was a seasonal variation in the abundance of Trichiurusspp.,
with the species being more abundant from Jul.-Sep. and Oct.-Dec. in 2017. The fishing grounds changed with the
seasons, and were mainly distributed at 50-100 m away from Qieding, 100-200 m away from Kaohsiung fishing
port 1 and Donggang, and south of Liuqiu Island. We conducted GLMM analysis of resources for the period of
1997-2017 and included factors such as year, season, region, and horsepower of fishing vessels. The results showed
a decline in resources in recent years. Geographically, the area with the lowest amount of resources was area D,
which is located deeper in the South. In terms of seasonal change, the second quarter exhibited the lowest amount
of resources. The results of this study can serve as scientific evidence for the policy-making and fishery

management of Trichiurus spp. fishes.

Key words: southwestern water, Trichiurus japonicus, Trichiurus nanhaiensis, Trichiurus lepturus
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