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Feeding preference of the hairtail Trichilurus lepturus
Linnaeus in and neighbouring the waters where Sergia lucens
swarms in Suruga Bay
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Abstract

In order to understand the degree of predation pressure of the hairtail Trichiurus
lepturus on the sergestid shrimp Sergia lucens, stomach contents analysis of the
hairtail was carried out. Samples were collected from the head part of Suruga Bay in
the main fishing area for S. lucens by shrimping trawl net and in the neighbouring
water by a set net over a period from April to December 1991, The results of the
examination were compared seasonally and between fishing methods to reveal if there
is any concentration of feeding activity of the haritailon the swarms of S. lucens which
seasonally aggregate to spawn.

Trichiurus lepturus is a euryphagous predator and chiefly takes fishes (including
cannibalism) as well as small, benthic and pelagic crustaceans, cephalopods, and jelly-
fish with the results agreeing with previous studies. In the head part of Suruga Bay,
its diet was composed of more than 15 prey types of which S. lucens, euphausiids and
myctophids occurred most frequently. Neither selective feeding on a target species and/
or size, nor diel and/or annual variations of feeding activity were conspicious, indicating
that the hairtail is an opportunistic predator, feeding on whatever it encounters in the
range of its diel vertical migration. Therefore, the stomach contents reflect the relative
abundance of food organismsin the evirons. Food composition of the hairtail from the
shrimping trawl net differed from thatof the set net, despite of similar range of body
size of the fish from the two samplings. The fish from the t{rawl net fed mainly on
S. lucens followed by euphausiids, whereas that from the set net, located about 0.5 to
10. 0 km apart from the swarming area of S. lucens, toock a greater amount of
myctophids and other fishes than S. lucens. There was no indication of a concentration
of the feeding activity on the swarming S. lucens. Presumably, food conditions in
Suruga Bay are favourable to the hairtail throughout the year, as diel migrating epi-
and mesopelagic species such as S. lucens and myctophids are abundant along the
steep coastal shelf of Suruga Bay.
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Fig. 1. Sampling locations of the hairtail Trich-
iurus lepturus and fishing ground for Sergia

lucens.
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Tablel. List of organisms that occurred in the
stomach contents of the hairtail Trichiurus

lepturus.

1. Amphipods VIR

2. Euphausiids A7 I8

3. Sergia lucens Hr75IE

4. Unidentified crustaceans BN e
5. Anchovy larvae (mostly Engraulis joponica) Y5 Z GELTHIIF47Y)
6. Diaphus suborbitalis N TH

7. Diaphus watasei NTHALT Y
8. Leiognathus spp. 45 ¥HE

9. Liza sp. A58
10. Sardinops melanosticta AT Y
11. Sphyraena spp. H1< R¥E
12. Trichiurus lepturus ZFIE
13. Unidentified fish (including bones and scales) [B]%E AREEIE
14. Squids k|
15. Jellyfish 758
16. Amorphous contents BERNBY
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Table 2.
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Composition of organisms in the stomach contents of the hairtail Trichiurus lepturus

in April and May, 1991, A comparison between those captured by shrimping trawls and set
net. Names of organisms are arranged in order of frequency of occurrence,

a) Shrimping trawls. No. of inds. examined, 99. No. of inds. with empty stomach, 10.

Organisms No./ind. % Weight(g)/ind. % Frequency of occurrence(%)  IRI %
1) Sergia lucens 3.2 61.9 0.7 64.5 65.6 8245 86
2) Euphausiids 1.7 32.8 0.2 16.4 25.6 1248 13
3) Unidentified crustaceans 0.1 2.3 + 2.0 8.9 45 +
4) Anchovy larvae 0.1 1.7 + 0.2 7.8 15 +
5) Amorphous contents + + + 0.1 3.3 + +
8) Diaphus suborbitalis 0.1 1.3 0.1 4.6 3.3 13 +
7) Diaphus watasei + + + 3.6 2.2 9 +
8) Trichiurus lepturus + + 0.1 7.3 1.1 8 +
9) Unidentified fish + + + 1.0 1.1 1 +
Total 5.2 100 1.1 99.7 9584 99
b) Set net. No. of inds. examined, 53. No. of inds. with empty stomach, 6.

Organisms No./ind. % Weight(g)/ind. % Frequency of occurrence(%)  IRI %
1) Unidentified fish 0.3 14.4 + 21.8 29.4 1066 23
2) Sergia lucens 0.9 48.5 0.1 3.0 27.5 © 1413 31
3) Diaphus watasetl 0.2 12.4 1.5 39.5 23.5 1220 27
4) Diaphus suborbitalis 0.2 10.3 0.9 24.3 17.6 611 11
5) Squids 0.1 6.2 0.4 11.3 11.8 206 )
6) Amorphous contents + + + + 7.8 + +
7) Euphausiids 0.2 8.2 + + 5.9 49 1
8) Anchovy larvae + + + + 3.9 + +
9) Amphipods + + + + 2.0 + +
Total 1.9 100 2.9 99.9 4565 98
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Table 3. Composition of organisms in the stomach contents of the hairtail Trichiurus lepturus

in November and December, 1991.

A comparison between those captured by shrimping

trawls and set net. Names of organisms are arranged in order of frequency of occurrence.

a) Shrimping trawls. No. of inds. examined, 81. No. of inds. with empty stomach, 1.

Organisms No./ind. % Weight(g)/ind. % Frequency of occurrence(%)  IRI %
1) Sergia lucens 5.8 84.3 1.1 73.0 64.3 10145 96
2) Euphausiids 0.7 11.3 0.2 10.5 15.7 343 3
3) Diaphus watasel 0.1 2.3 0.1 6.2 7.1 61 1
4) Unidentified crustaceans 0.1 0.9 + 0.8 5.7 10 +
5) Unidentified fish + + 0.1 7.1 5.7 + +
6) Squids + + 0.7 2.9 + +
7) Trichiurus lepturus + 0.2 1.6 1.4 +

Total 6.2 99 1.5 99.9 10562 100

b) Set net. No. of inds. examined, 148. No. of inds. with empty stomach, 4.

Organisms No./ind. % Weight(g)/ind. % Frequency of occurrence(¥)  IRI %
1) Sergia lucens 1.8 39.8 0.4 12.4 51.7 2702 58
2) Diaphus suborbitalis 0.6 13.3 0.4 12.0 24.1 611 13
3) Euphausiids 1.1 23.8 0.1 2.5 20.7 545 12
4) Unidentified fish 0.2 4.7 0.2 5.8 15.5 158 3
5) Squids 0.2 4.3 0.3 8.3 10.3 130 3
8) Sphyraena spp. 0.1 2.0 1.0 31.8 8.6 291 6
7) Amorphous contents + + 0.1 1.8 8.6 + +
8) Diaphus wataset 0.1 1.6 0.7 23.9 6.9 176 4
9) Jellyfish + + + 0.3 3.4 + +
10) Unidentified crustaceans + 0.8 + 0.1 3.4 3 +
11) Anchovy larvae 0.4 9.8 + 1.0 3.0 32 1
Total 4.5 100.1 3.2 99.9 156.2 100




R#

ol

EE Bl

I
(@)

w
o
I

N
(@]
|

o
|

o
|

FREQUENCY OF OCCURRENCE (%)

8.5

9.5 10.5

Fig. 2.

T

| ]
11.5 13.5 14,5 15.5 186,

12.5

CARAPACE LENGTH (mm)

5

Comparison of the carapace length of

Sergia lucens captured by shrimping trawls in
1989-90 (dotted) and those found in stomachs

of the hairtail Trichiurus lepturus in

(hatched).

HAEOBEAEYE, LELEY 7S D437 1 HER
EMBE~IGEWEDTH » 7,
EBHEEOHHOEhICASNAY IS IEDS B,
IBEKIZDWTIHLESN, £H9FEEFIIO>VTIZTEE S
BEORIENTEET, e -7 S nEERER
29.3~48.5mmTH A ENbh -7, T SDIEGE
EDOEHAA1980F118 S H~10900E6 B 38Ic4 7
TIEBRTREINAZY VST EDENEHLEL N
XREOHR, BRI UTHEAERL) -7 (Fig.
2 )0
EEREOEMII>LWTEHENENORHE(L (Fig.
3) ZRB&E, BERIZ6AZKROT, 4ALSIAEH
UTIES/:D3gl T BICTBEIBIRI0g A
AT 4, S AREERHEMEMOESHNHELL, ¥
T EE 5 AICHIREHEE D68, 4% ITIER LAY, T A
ATDIRATNT ARG NG A7 VB BIEHEE
42.1%, ERT0.0%LIEE, SWEER L. NI HA
DVEREIERWT, EDG, 7, 8 ALIEAMEE (B
BSAEG0%LIE) TH-72, 4751 EH 8 FlzidH

1991

BSEEAM2. 0% IZE L, 8, QARATREOL YL
REENHEOTIZHEB L), FNo0ER (%) M2
WML, 9BV 75T EHEn L THIBEERESS. 0%
ERRY, 11, 12B1350~80% LT TH ~ 1. BHEERE
REEAANS 8 BIEhFT T4 T VERSL, 9
A3V 759w 2ENGVEERLE, 10
BUNTHAAT VEHOENIMBDTEL, 11, 12BEH 7
FIENEMELED, §FUF I BY-ODY Y51
EHERE A ICPES SER TR LE L, GSIETHE
I&T, /NRED (1967) OB5EEEREL LR -7 b D

7\7"3’)') f:o

4, & -2
FFOAEMEBRBEICL > TELT 2 BENEBE
ERMEHEN RS SN B (FE, 1960 : &E - /NE, 1960)
AN, EEEEICAE VEBRELIEA SN TVEYL K
A, 1982), 1, HEIH-> TEREHBEREOENE
Mo 2EaNRbT 5 -8, BENEA, (KE250
mmp| EDRE T EEO BBREEN50~60% Ll Eicr



ERE[ERE 4 7 A4 Trichiurus  lepturus Linnaeusiz £ 3+ 7 5 x.&Sergia lucens (Hansen)D#H &

BIENFSNTVAS (FRE#, 1973 ; 1RA, 1982), &
EOFHETHE, FEE0~B0mmD Y F 74+ EH % =

HTHYE-7-OT, BEICHES AEOT(LITRENS
Mhotie ULinL, BEOHREN—FITKEL RSBV E
SIEET A EILE-T, HEICLZHEDZEREN
BERORERICHEET LI EEDENTLEI LD EED
N5, SEOWMEZER, 7F oA OEEEY, EBE

RES, REERBELLZBHIThI -k, 7. HLE-
ety ST EDEEN, RIETHEHALTVWEb00

FELBE-FLAIEE, KESHTEERLAL
CEAERLTED, 7 FuA0REICIIEBEDER LY
~NOBRENZEAEASNT, EENSOEBETOE
AERODTEEL-#HME. BAELYLTVRECSS
LOns, BEICEGEECELLTVWAI L, #-T%
DRI BB TOEREDBHR E EBETEARIRg
% (A, 1982) T &A&EMfFi,

HETE, AT REPYF A ZORBEREDILHE
(LA THLEREBRERAER->-THWADIIL, #75 T

18

o
C 16
14

~

O 12

(

o
i

WEITGHT

100

80 —

(o)

60 —

R 1

20

I

MONTH

Sergia lucens

Diaphus spp.

r_:l Others

Fig. 3. Seasonal variation of wet weight(g/ind.)
and IRI (%) of three categories of stomach con-
tents of the hairtail Trichiurus lepturus captured
by the set net in Suruga Bay. Histogram on
the right side in April, May, November and
December are for those captured by the shri-

mping trawls.



i

K% z

A+ 7 IFETHHEEINEL, BEMNEATHWSIE
MEN-7ze TO7Y, BILREOBWEEREL, V7
STEWODLWTRERDH 7S5k EOTEERLH

RKHDTHI, THILELBE, 7S TEOHMEERERER
#ld Table 2 & Table 3IZREN/ELHD1.4~091.6
Y% (E529.5%) AR L7, MAT, BETEERRED
LS 7SI ENEENTLEEEDNEI LMo,
SEOBEEBRTOY 7S T EDHHE L TOHEMEE
BREBOZNIVECRHEbONTLE LV -TLD
THA 90

HEEEEEEE (0.5~10.0km) 12H DBEMNS, 7
SIEWDIFIADENBTYMNEEBF/BOTNLD
MU, DEHDBVDOSH » 72 2 EFEBEL, 75T
EHICIBAT 5 7 F U OANEEFDO TN LD Y Y
SIEREZELHALTOVAEDE, TNODYF ANy
75T EEOFTHEAE -TWEHTH A S, HEEHE
DOEBHDTEVREDY 7 5 T EOREHE TR, &IEG0
kH & 200kHDO R4 0 kLEr) THOME &E s+
DRSS, BERRICEOIKWNTLE Y ZEMNTE 3,
- THOEMIIE—HRICE WY 7 5 L EDERRIC
ABM, FRIELTWRWVWED, BEALREBEING
Vo NMRIED (1969) 13, FOXEOY 7S EmIZK
BIREEMDOS D, Y/ ST EABAL TWAESYT
b, BIERE, A AEIBABUTCLEN, TORDOA
FOFELWESICL - T, FBINICVWAR, BETEE
BAEGOBHEIT RO LTS, 752580 Y
FouARIEOEM N ENEI LN, BILEBHRTEN
BHROBAHF LAV CHAELRT COITEEEI S V.
—%, EEB@ETCEREAN S FIAE, BREOWENS,
A OBERME O L ESE WEEA SRR L TEE L
TEHEEAONDS, TNODEBRABYFIINT AT
UHEBENLE LESERT 20, BIIERICSHTS
NG AT VEOERBENBRETEICE L IO,
1977) TEMSHIBTH B, BMEOARMOEE, H7 5
IZEDEMIS, BILE ICEBERBICERELTL 50
FhHATVEPAFT IENBEIEET AR TE.
YFOANT T T T EERDTHREBE T HILEDL W
CEERLTVWADTHHAD, JDOC &, EBEMEEE
DEABMERN, 45 C@RHOENE LB -T
WABIENSLINNA S, £z, BEAEDSFIAT
BMOBHOBBICENTEFRENEIEL, siolta
WD IE o2 b, COEBROERNBEORX AR
HITOB, fIAIEE, EFELEBETRERICL-T

L EE

o
o

v
%

EFREETBHIC LB LT, RHCEEBVWNEVHET
AN (Z#, 1964), LAaL,
& DIYF AN DBERIZREBELSVONIHO>VLT
3. SDEIAWEICEAL I EMNTER L,
EEMREIIL AL, F7 5T EDHBHEEIRS. 8,
9, 11, 12Bic ka7, EEEo 7T Bicig,
FHATDENERENE BB L, 475
BERIHIOEDC & BROELN A OPEE RO %5
DML iRRICET O, BRICENERCZBEELSENN
MERES ETHRETAZIEPMSNTVS, EEHFIC
A-To7FoAd, 75T R EIGEWIEICSRL
TOWENS, OB 7S EA2HEHiHERELTL
N Tie —HRICEOEBIIRAST, S OLBOHE
T LR ANTVS, TNRE—HMOBEAESLC
LItk »T, BENHABMCEET ARETET ¢
LR E, BEEROHEIMAEYERTAHFAYE
FITETSVTWE, LML, 475 EDEFHITEHILE
PIERICRR oNB LT WL, #FIA4EEY 75
CE - OHEBRIESOT s E2EL 5L, EHTHOAT
SEIOHESEAEBLCHBELELR V. TLA. OBKH
IS IEIDERELTIFENE NI AT DESR
EEAEZO, BELPLTVREILLE-T, 757940
FEDEIRNNG AT VIR -T2 EBBRT A H0E 0D
THREWAESES D, IR SI2RIEMAITOY 752
OHBHEED FH BENGROBOSE, BEDES (&
BES) OETICHAT, FOELEZNOERBEOIMAIL
L HBEEHOEMIER LB -72bDEEI LN,
ERRBO Y F oA OERYIET A7 S1ILAT, Bk
9F &ENTVA UNRIED. 1967, SEOHETHE
SHEHOEMEOREOBEEN S b, BRI IO
BEETH S I EAHREIN GER, REE H. B
EHEAMBORBILEELABRTLEATE ST,
OULATA~9FICRENT AEREAS oMz, TD
o ERNRED (1967) RIRA (1982) OB —HL
o, ENENCEEEGSETTAE VI RFETOR
& (F5R - KA, 1080) L WEBERN -7, BHEOEERNEA
REEELT, BERATAEDNT AT DLEHEK
MEENLELEFEELHEEL -2E0, ¥ 751N
QRIA LB T ONL DY, = (1964) 13, &
VFBTOIFOAXDEEOBABREDE T A KHE
HEMELAY FOABEOSHEED LFICX 265
TRICHEU ST THIBLTVS, EFETOEFEROE
THEMENEOMBOREDETERMLAbDLR
BLENTED, HI7 ST ERNT AT VIENEEE

TNTIRREE, Lo

2N



SREIERE 4 ¥ 7 A Trichiurus  lepturus Linnaeusic k547 5 = ESergia lucens (Hansen) D&

TEET LI, BERLANY 7 F A7 UNFERBERR
THEAETE, LMLENS, 7F 04 DEREIR—
FxBULTREILOBVWDTHA D,
BEEDSFoADOEFRBIBFOMIESATHRN,
#->T, FFIADOHENY 7S T EBRICEZ A58
K2WTE, REHERTEZ DO TRV, JITR
LLA, NTAATVEENDERILE>TEFUFD
BENY 7S ECEDP LBV E, Y75 ER
FFT IEONTAAT VEREOEES HEAKEBE
BITHEYMNEEICERT &N, BRBLERO S F
VA BBROHRFICRKESFELTVAI L2BALTH
RN

X i

TEmEEF (1973) MBRIBE S F 7 A4 DOEF LD
ZALWZ>WT, BEEXKEFFER, 43, 37-50.

JIOBA— (1977) <A 7o b UEHE, BEZDON
FhATREE BOEMBELEE (FBR &
#®), EEHEARM, ®H, 235-268.

NREAR - NEIFEL - BHAR - FUihiERE (1967) BB
RBILBT 55 F 7 OEESIE. RBAERL

B (GEEE), 2, 131-146

NREM - ARBIE - PMRIEA - EEEE - hHETE
(1969) BERAIEEY /S EOHEBRICHET IH
X, RiFKERE (BEFH), 3, 87-10L

RERZ (1960) HiE - BB A RESBOEE-
0. Bic>W\T. FEEX/KPFER, 19, 25-36.

REX= - /MBEXM (1960) Hiff - BBICBIIEE
BREOEE-1. FEBHICOVT. BEXKH
e, 19, 1 -24.

IRAMEHE (1982) fRRFKEICBITE7F U4 DEEE
MR, fOgREKE. 113pp.

85K B - RKERE (1980) EEFEICBU RS FUA
DOEFEEYFNE. ZFEAKEWR, 7, 173192

= OE (1964) WU BEBESF UL OBREL
ISR, ek, 32, 1 -57.

Omori, M. (1969) The biology of a sergestid
shrimp Sergestes lucens (Hansen). Bull, Ocean
Res. Inst. Univ. Tokyo, 4, 1-83.

Pinkas, L. (1971)  Food habits study. In Food
habits of albacore, bluefin tuna, and bonito
in California waters. ed. Pinkas et al., Calif,
Fish Game, Fish Bulletin, 152, 5-10.

B WE-4. BEE (1984) FFETRESTEH, B4
EMRSRENAR. KEFEH, 8, 135-145.

— 93 —





