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Evaluation of incidental ingestion by stomach contents analysis of

chub mackerel Scomber japonicus caught by purse seine

Makoto Taca? T and Yoh YamasHiTA?
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The body of chub mackerel Scomber japonicus is covered with small scales and mucus, and it has been pointed out
that the stomach contents analysis for chub mackerel caught by purse seine may be biased due to incidental ingestion
of them in the net during fishing. In this study, the stomach contents of mackerels caught by purse seine were compared
to those caught by pole and line fishing, which are not affected by the incidental ingestion, at the same locations and
time. Scales and mucous substances were found in 90 out of 99 (90.9%) stomachs of mackerels caught by purse seine,
whereas they were found in a limited fraction (8.3%) of stomachs from mackerels caught by pole and line fishing. The
scales found in the stomachs had the characteristics of mackerels. Furthermore, stomach contents index of the macker-
els caught by purse seine was significantly higher than that from pole and line fishing when the weights of scales and
mucous substances were included, while no difference was found when they were not included in the calculation. It has
been concluded that the scales and mucous substances were ingested incidentally during fishing, and they should be ex-
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cluded from the dietary data.
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Table 1. Sample list used for stomach contents analysis of S. japonicus caught by pole and line fishing and purse seine.

Fishing date Time Fi.shing gear No. of specimen Range of fork length  Range of body weight
(Site number) (stomach contents analysed) (cm) (g)
March 8,2017  15:43  Pole and line fishing (FI-A) 36 27.2-34.9 201.5-454.1
16:05  Pole and line fishing (FI-B) 31 27.2-34.0 219.5-427.2
18:43  Purse seine (PS-X) 50 27.1-30.9 198.2-292.5
22:33 Purse seine (PS-Y) 49 26.5-36.6 181.8-573.1
March 9, 2017 1:15  Pole and line fishing (FI-C) 29 27.3-37.7 211.5-726.5

[BEME] AELZ EMmE I N TWwAS (Watanabe
and Yatsu, 2004). < ¥ NKPEEEREE D 2013 4R AR, Bl
L) D EIFKEDE D o 72 1980 AT VEFS 5 K HLB
TIMAREEZEZSNTWDDS, TNUHIOEM & LKL T
ER PR EDSBHZE NS W (H EE2, 2017). KEDE
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EhTws (IRJF - BiH, 1958).
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TIE, IA T VERAF T IHL L OB T
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FEGHETHLESNTVS (EHEIED, 1968). —7,
B~ BRI CHESE 3 2 AL SRR O P B & & 8t
i (DF, b &ine$5) ko TSN S ITHD
HNEWA 5%, MIHBESCH ¥ 7 FA 7Y X0 %
L EURMASEEINCE CBMBIL -2 i s hTw
% (UNEE, 2011). =B NIEARICIZE S AV S BT
BHONDLD, MHEICL>TEDIZEAEDEEL, K
W EA LRSS v GERE, 1966). F72, N0k
DRERZ RS B BT Z B3 2 WH DL ETH 5
EH1T GIRE - BH, 1966), AEIIHHIZE DL, D
B, HRMEISEEoREmEEESNE 00,
F X CHIESIND T NDHHNEWIT O VTR & 2
DWNEW % I - WGk L 72iF5eid 2 v,
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WHRELTHEYTHD, WEREL RO L ERNZIFET S
720l HELREEZIEL T A 2 Laskooh, Z
PSSR ORI DB Z B 72 AR TH 5.
ZZTARIIZETIX, T EMEGORMET, REKOEENIZ
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L. COHNEWZILE M I o THRES RN D
HAEWEIE T 52 ET, TEMILoTHEI NI
FNOHNEY BN TREE 72 2 B8R 2 e 5
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E95) L, FEICLEHNER (DT, AL S
%) ZFEBICNUET 5720, 2017453 A ICHE BilfEs < %
XA T B HICE b TR HER RIS X
A (1791) \Z X HEHERAZ 4T o 72 (Table 1). HaSERF
MR L E HNEROWALSH#EITT AL ZR- L, #
MR F SN L BRI EN TN T2 b E
ST EIE L BSOS THB D,
ZOBEHET A S L CTRBEZHREL, R LA
£ THRMABAAIRE ] £ CRERE L T H3RET 5 L v ) 1K)
L b, FEMOBEMNE L PENEE L DEDTS
7o, SYMEFA I BB AR (18F) X b AT AREAS
ETHEL TV 2L E EMofHETIT-72 (Fig. 1, Table 1:
FI-A,B). $9121%, FiBEYEx 115 At s s
HE) FRERTIEXTATL—u T 1275 A
Y T7HE) AR, BNEWOGHZAT) 720+ F 7 3
HEOFEXIFEH L 220720, FEXFOARTEPMETE
Lo lalzed, Wil & 7 — 4 POWER SHAD (%)L ¥ 1.—
RS 24D, 45KRDEZTWTIHAIZD
15300 REREZIT- 72, HBONT Y 7V IEER 0
WK Z RS 727 —F— KRy 7 ANENWHE L. IbFE &
R OBHBEAIE LI IR DT & 7 B 72035 fE 30 THekE
L, HERICE ESHWOMY & o 2T BE L THOE
W% 4T - 72 (Fig. 1, Table 1: FI-C). #9512 L OBEAR O £
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M OEREME LR L, SR Z A IS W T
B L 72t S0 2 SRR IR BV L K353 B BRI AR
# AT L7z (Fig. 1, Table 1: PS-X,Y).

BRI

B ONTBEARZ HEARKIIR T IR TR~ % L

— 122 —



F M CUE SN D < TN OREKY O FEA

37°

FI-A
FI-B
FI-C

PS-X
PS-Y

XO®©® O

T T
141° E 142° E

Figure 1. Map of sampling location at Kashimanada. Three circles
(FI) indicate sampling sites by pole and line fishing, whereas
two squares (PS) show operation points of purse seine.
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HA7), HRE BW;0.1gH ), £ FiE19MLKE
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Figure 2. Fork length (FL) frequency distribution of Scomber
Japonicus collected by: (a) Purse seine and (b) pole and
line fishing. PS and FI indicate purse seine and pole and line
fishing, respectively.

PigkE L, JiREBEHE (Pr-H30, MRSty 1 a®) T
205 ISR L2RET, BT/ FAZHTHEL
(0.01 mm A7),

HREt AT

$E, FEMEARAT L DOSCIIZOWT, HHat/vy r—IR
(R Foundation for Statistical Computing) % Jf \» T Kruskal-
Wallis D #5E & FHEME & L T Games—Howell i TH & 7%=
ZRD7z (a=0.05).
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SIEIZ X D 3N TFL27.2-37.7 em D < /396 M1k, b
T & 245 5 FL26.5-36.6 cm O < 73 99 ffil 4K D B A s
fHoN7z (Table1). SRR, T EMEAZDICTH
NEBEWTHAROREMIEIZ o7, T EMERIZFL
28 cm, FIHEREARIZFL29 cm % E— KN &9 5 HiIEA ok
HBE 2D, FEMICHTHMETFL3 cm 2L E ok
ML RESNT (Fig.2). 7o, SIBEEARTIZIERC
RFERDS RO TW DI L, X HEA
TIHERRMOIEEDNIT E A LR > TW o 72,

SRR L F EHEARZNZN O SCI % Wi 5 &, it
ERERNCARD O3 F SMEEARD SCHISVEREARD SCT X )
bAEBICE» -7 (Fig.3a). BNEWERKT 5L, &
BREARTIEIAA 7 U (194%) 2°FI-BT, %7 IH
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Figure 3. Comparison for stomach contents index (SCI: weight

of stomach contentsX100/(body weight—stomach contents
weight) ) caught by pole and line fishing and purse seine us-
ing data for entire stomach contents (a), and data without
scales and mucous substances (b). Different letters indicate
significant difference (Kruskal-Wallis tests followed by
Games—Howell tests, p<0.05). Bars indicate standard devia-
tion (SD).
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(10.3%) HFI-CTHBH L7 (Table2). F72, wWIhogy
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HRIE21% Th o7z, —T, T SHEATIIEE L KR
NEW O BB L, PS-X TIEZFNZFN96.0%, PS-Y
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B F 72 TRCRN B S L 72k 5 5, S B A%H
RSB L 22RO E A1, PS-XT100%, PS-Y T97.7%
Td - 7z (Fig.4,Table2). F 72, +F 7 IFHPS-XT
10.0%, PS-Y T2.0% D H & T, {HALW 25PS-X T 46.0%,
PS-Y CT32.7% DOEGTHI L7z, ZEHFEIX3.0% THho 7.

Figure 4. Picture of stomach contents of a chub mackerel S. ja-
ponicus caught by purse seine containing scales and mucous
substances. Scale bar, 1 cm.

Summary of stomach contents analysis for S. japonicus caught by pole and line fishing and purse seine. N indicates the number

of fish having prey items and %F the percentage of occurrence (N/total number of fish) .

Site number FI-A FI-B FI-C PS-X PS-Y
No. of fish examined 36 31 29 50 49
No. of fish with no food 0 0 2 1 2
SCI (mean=SD) 0.19%£0.19 0.17£0.09 0.17+0.35 1.01+0.47 0.75+0.59
Prey items N %F N %F N %F N %F N %F

Euphausiidae 0 0.0% 0 0.0% 3 10.3% 5 10.0% 1 2.0%
Copepoda 0 0.0% 6 19.4% 0 0.0% 0 0.0% 0 0.0%
Digested materials 34 94.4% 31 100.0% 24 82.8% 23 46.0% 16 32.7%
Scale 5 13.9% 0 0.0% 0 0.0% 48 96.0% 43 87.8%
Mucous substances 3 8.3% 0 0.0% 3 10.3% 48 96.0% 42 85.7%
(calculated except for scale and mucous substances)

No. of fish with no food 2 0 2 23 33

SCI (mean=SD) 0.16=0.20 0.17£0.09 0.16£0.36 0.11+0.21 0.05+0.11
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56.6%, SVEREARTIZ4.2% TH 7.

zZ =

A EHETICHE L2 ERAOFNED E, £ X
T S NI RO H N 2 i L7558, £
EHREARD 5 13 855787.8%, KiBIRNEWA385.7% LL k&
W) EWEIETHBIL—HT, $ERO NS DI
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WEREPZVIRETIEE SMEROZEEFIZ3.0% TH->
7o, PR A B\ 7272 H 313 56.6% Tdh o 72 (Table 2).
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