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The morphology of the lateral line scales of the cutlassfish

Trichiurus japonicus was examined, and compared with that of
the other three scomboroids (black snoek Thyrsitoides marleyi in
Gempylidae, and chub mackerel Scomber japonicus and bullet
tuna Auxis rochei rochei in Scombridae). The lateral line scales
of the chub mackerel and the bullet tuna were scale-like, where-
as those of the cutlassfish and the black snoek were tubular. Each
lateral line scale of the cutlassfish had dorsally and/or ventrally
oriented tubes being associated with the pore of the lateral line.
In particular, central part of the body, the tubes were developed
in both dorsal and ventral directions. The presence of the ven-
trally and dorsally oriented tubes is unique to this species with
in the four species examined, and may be related to the head-up
swimming posture of this species.

HIRRR T XN T DS LKA AR R DR LR T
HY, KFRZEMT S Lic KXo T, B, [0liE
BRUaIa=r—va MTEFICEERREZRT
(Webb, 2014). fHIANE 5 TN B KIEANDEISISFEIC & >
THRZD, WHROVENRHMICGCEZGZASLERD
NTWBH, ZOENCIEAYIZER 7 D2 (Mogdans,
2019). F7z, RN TORMBEGRZIET S 1T
HELEREZG A5 BIAE, LA HOBERNOREGRE ;
Voronina et al., 2021) —75, 72 FMICITix/& MM T HIERE
MICE R 5558 H 5 (Voronina and Hughes, 2018).

YNHHE, 27748, 7axF A< AR, IR
D3R THER X NS (Nelson et al., 2016). H/\dli H fa%d

WKIGKERERNZ < FENTWED, Y dliHOMIFR
IR 2058 TZ UL, Y RO EETRDINGE
NREENTVEDHTHZ (BHIZIX, Allis, 1903; Deng
and Zhan, 1986; Ghysen et al., 2010; Nakae et al., 2013). X F
7 A RSB KINT T U TR Z KI5 TN mld Tk <MY,
RzHEEAFMICHTTHKS I L EH S (Kawamura and
Ohashi, 1988; Tomiyasu et al., 2016). T D X 5 7xilivk /714,
D2 FLEldH iz, 2FIARNFETHS. Lizhi->
T, Z2FIAROMUFERE, o 2 BoT \diHOfEE L
GTERENIC BR 2 nREME D H 5. AR TIE X F VAR #
F-7 4 Trichiurus japonicus DIFREE &2 ZEHICEIZIL, YN
A H O 2 Bl & e Uz,

MR EFE

AL T BRI HL LA Y Aot = (BSKU)
WK ENTWE X F UL (n=6, 22F 452.8-844.4 mm,
BRI, PNER DN Scomber japonicus (n =1, &
R 2225 mm, HAREMFE) &IV T X duxis rochei
rochei (n=17, FEAE(REE 200.4-284.7 mm, SHIEME), I8
XU aaF I~ AR 1 2 F F1< X Thyrsitoides marleyi
(n =1, FEHEIA R 603.2 mm, S 1RME) DBEEAZ V.
AT NT 10% RV Y THEERIC 70% X/ —)b
TIRIEENTWS. SEARONREZ Y17 =2 T)h—&
TUYY YL RSTREAEL, REBEMBEIZHHT
Bz U7z, F7B(Z Sato et al. (2017) & Voronina and Hughes
(2018) IZfiE> 7.

s =B

2T DOIRR WL CTRAIRREE TR S N AR
ORFREICIRZ) &, AEIDEHHID S gD N Z R0,
MERNCEE L, REEMO®%EE THO TV iz, flREE T
TEIRTH Y, 177188 K (6 filfk) H-o7z. MRS
REIC K> T3 XA ICHBTE . M55 O MRS T
&, SRR 1 DDOFLZFED/NE (tube) D 1-2AKH D, il
ME DB MmN D DAERITT TV (Figs. 1A, 2A).
RSO MRS TlE, FERD/NEMNEHIAN 1-3 KB KT
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Fig. 1. Three different types of lateral line scales (A—C) and lateral line (D) in Trichiurus japonicus. (A) lateral line scales with 1 or 2

dorsally orienting tubes (located on anterior part of body), (B) scales with 1 or 2 dorsally and 1 or 2 ventrally orienting tubes (on
central part of body), and (C) scales with 1 or 2 ventrally orienting tubes (on posterior part of body). (D) three types of scales on
anterior (A), central (B), and posterior (C) parts of lateral line covering 7.7%, 20.1%, and 72.2% of entire length of lateral line (based

on BSKU 90266).

JERIAN 12 A, FNZFNMPU Tz (Figs. 1B, 2B). {HlfR
B OMKREETIZ, FERO/NE 1-4 RADIRMNCHT T
7z (Figs. 1C, 20). /NEDEI X, hiiicah S 1ZEE
WEICH > Tz, ThB 3 2 A TORIKRENFES 5 50
K& T, ZF UL OMIKRIEHTTES, HUES, #7880
nIon, fiEOERICHT ZEEEZENETNTT%,
20.1%, 72.2% T&H - 7= (1 fli{&, BSKU 90266 | £ <) (Fig.
ID). 7%, ARSI FA(E Lo 7z (Table 1).

FH 2T 73 ADWKRIS T HER 4 BEES /A T
e g =L, SN 1 SEOH 16 iz Az &
CAET, IRINEGNEHE X THT Tz (Fig. 3A). HIIRREE,

TRTEIRTH O, HBMA S 31 KH TEH & ALHNIC 7
I U, 35T 258 #2, BRI 317 K¢ (31 +317 =348 #%0) -
7o (KRR 13/ INE DIF(E L 7% > 7z (Table 1; Fig. 3B, C).
PRERIC (A RREE D 1Z A IR © /7142 L T /e (Table 1;
Fig. 3B, C).

Y NOAFRIE LR EMIC TERICTHEL TV
(Fig. 4A). (IIFREFIE 214 LTH > Tz, T XTOHIKREKIC
GRE OG0 B BEHIANT 2 /M8 Gl 1 DDl
Ndbd) M1 ARD -7 (Fig. 4B). Fiz, REBICIMIRREE
DIEMITARIENTFE(E L Tz (Table 1; Fig. 4B).

SV A (Fig. 5A) OIFRIERRE M 5 g h,

Table 1. Summary of characteristics of the lateral line scales in four scomboroids

Trichiurus japonicus Thyrsitoides marleyi Scomber japonicus Auxis rochei rochei
Number of lateral line scales 178-188 (n=6) 348(n=1) 214 (n=1) 244249 (n="17)
Shape of lateral line scale Tubular Tubular Scaly Scaly
Tubes Present Absent Present Present
Direction of tubes Dorsal or ventral — Caudal Caudal
Present (anterior part)
Body scales Absent Present Present or absent (posterior

part)
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Fig. 3. Lateral line (A) and lateral line scales on dorsal (B) and
ventral branches (C) of lateral lines of Thyrsitoides marleyi.

G TEAIRICHE L, % Tl HhIsE % A O F—
IWETHEL TR, JIEREHE 244-249 7 (6 fil{A) TH -
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Fig. 2. Photographs of three types of lateral line scales of Trichi-
urus japonicus in (A) anterior, (B) central, and (C) posterior
parts of body.
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Fig. 4. Lateral line (A) and lateral line scales (B) of Scomber ja-
ponicus.
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Fig. 5. Lateral line (A) and lateral line scales (B-D) of Auxis
rochei rochei; lateral line scale on scaleless area (B), and
series of lateral line scales on scaled (C) and scaleless (D) ar-
eas. AO and PO indicate anterior and posterior openings.

Fig. 5D). 7272 U, ARHBHT/T I I AIRRIS & AR QUM E
LU T, (R IT RIS I3 AR D A LEE L T 7z (Figs.
1,5A).

zE B
AWRICEKD, 2T UARORIRIMD 2 B L EH 5
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MG DR ET H T EDWIDTHEN EIE o T, &
F AR OMFMEIEIRTH O, HlD 2 WIFEMICHHE
TENEZHA LTV, — TNV 7 XD
FREEIC I REBIIANB T B 1 ARD/INEDNFEL, FTHETFH
< ADMFRE I NEDAAE LA o Te. A DHIZIRD,
B D MIFRERIC T, SUeREHT A, MIRE IS LT
FEGAICRIMMELNEDND S T L 2ME LI
2 (fflz1F, Voronina et al., 2021).

2 F F OMIFRE D/ INE 1E, FIFRO [T TR

DH, MREETIEEM EBHUZNZNOTTIN, &ITHT
BEUANDAMPE T DR H o Tz, £z, HRED/INVE
&, XD EEHZL, Bhole. XF U A oK

U CTHhRZEESANCHET TS T EAH O (Yamada, 1970;
Kawamura and Ohashi, 1988), TN 5D X F 74 DHIFRS
B BRI, &%ijﬁﬁ&ﬁﬂ”@wﬁﬁbfm
B ATRETED RN SBOE LI BTN,

S PAR RO VAL @fﬁﬂﬁﬁﬁ@%“ﬁ{ﬁﬂbz &, 1 ADNE
PMEIE LTz, SHUISYNERIVY I R Oilivks T8 & B
LTWVRAREMND 5. 5%, FHOZARTH K0
DRELE & Z ORI G THRETT 5 2 & (Sato et
al., 2017,2021) T, Y/ \#fiHHEFHOMNFBEDOLAEZL I I
I BBV ERE KO RS ERTE S5 5.

BZ|IFE

R F-v7 A Trichiurus japonicus, 6 FEA (2E 452.8-844.4
mm) : BSKU 60629, 4E 452.8 mm, &1L ZEIKTH, 2002
£ 7 H 22 H ; BSKU 60880, 41 466.5 mm, 5 1= Z8 I
i, 2002 49 H 9 H ; BSKU 90265, 4> E 811.7 mm, &
UL LT A2 R, 2003 4E 9 A 26 H ; BSKU 90266, 4>
£ 7563 mm, 75 0 U ERETET (/51 iR, 2003 49 H 26 H ;
BSKU 90267, 2 844.4 mm, 75 %10ELINT (/£25%, 2003
££9 F 26 [ ; BSKU 106480, 4 544.6 mm, AR+ {k
KT LUER], 2007 4£ 9 H 3 H.

FH7 2 F 1= A Thyrsitoides marleyi : BSKU 127108, f&
HERE 603.2 mm, @AHIRELAE, 2019411 1 H.

< Y N Scomber japonicus : BSKU 115909, {4 #E {k £
2225 mm, HEAE/ T, 201446 A 15 H.

<)V 7 R Auxis rochei rochei, 7 HEA (FEHE(AE 200.4—
284.7 mm) : BSKU 45636, fRHE(KE 284.7 mm, 1M+

fevssk i B EEIN, 1989 452 H 11 H ; BSKU 65713, fEi
1A£ 200.4 mm, EHIELEREKTLAAHR], 2002 49 A 12

H ; BSKU 69743, SHE(AR 220.6 mm, @& /HIR 1S K
DIAAH], 2003 4E 9 H 17 H ; BSKU 87331, fZ#E{KE 206.1
mm, EHR KT LAGR], 1999 4212 H 9 H 5 BSKU
88478, FRYE(KLER 220.0 mm, & H1ER A/ K DA A,
2006 49 H 7 H ; BSKU 88479, FEHE(KE 232.9 mm, Al

5 A Sk i LI F], 2006 459 A 7 FH ; BSKU 91424, f&
UEAE 214.8 mm, & AR LS KT LU A), 2007 49 H
13 H.
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