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Etsuro Sawai, Hina Ishii, Miyu Kondo and Toshiyasu Kondo. 2022. A morpholog-
ically abnormal example (shortened anal fin) of Masturus lanceolatus from Japan
and testing its effect on swimming ability by underwater remote control robot. Ich-
thy, Natural History of Fishes of Japan, 22: 21-25.

A morphologically abnormal individual of Masturus lance-
olatus (29.5 cm pre-clavus band length, 1.5 kg, female) with
the short anal fin and rudiment left pectoral fin was captured
by set net off Hayase (35°37'44.7"N, 135°54'23.0"E), Miha-
ma-cho, Mikata-gun, Fukui Prefecture, Japan, on 15 November
2021. Such congenital malformation is firstly reported for M.
lanceolatus. The effect of lacking or abnormally shortened anal
fin on swimming ability was tested using a Masturus lanceola-
tus-shaped underwater remote control robot.

< VIR TR Molidae DY 1) < 23R Masturus lanceolatus
(Liénard, 1840) i, #irifgis7z i & U TR IR A
<L, RE3Im RICETZ AT JTHABETH S
(Nyegaard et al., 2018; Sawai et al., 2020). HASYiEIC I8
YV VRTIEYVRT)E Mola K D FERD DR
, WiEEXN3 (Wi, 2017). YU YRIE< VR
g EMBINCLITWA Z E TR SERESND D, IV
RUBEBXORRNINETH S T &, fEfEOHIRKDDODY
IR ETICZE T2 T &, FHED EEK DD ITMITHIGIC
2T B T LR ETHAIE NS (Fadi, 2017; Sawai et al.,
2020). VU VARY OREREZEHE D E &/ NVEE K E
BOEAND 20, ERZREREN (KA, 2017; 5 -
(LH, 2017a ; EH - 22K, 2022).

X YRURHERIC BT AR ZROEZEZ W5 H
IR e RMEOTEHBE R EICK 2B B E2
7= B 7 Ufiik) 1k, >R UJE (Ayres, 1859 ;
H1E A, 2009, 2019; Nyegaard et al., 2017; Guinness World
Records, 2018) & %7 ¥ ¥ 7 % Ranzania laevis (Uyeno and
Sakamoto, 1994; Romanov et al., 2014) TIHEG TN TV S,
YU VARYTEINETICHEESN TV AR > T2

CORT, 2021 4 11 HICHEHEEMT, EREDOFHE L
BADNBBEENRINCERE L 72V U< U RY 1 ERD
SN, TOFMMZIRET 5. £, FEGlK
METHLBIEOR I CHIED, WIkGEIICE R %08
ZRETT 5728, YU YRUDEEZE L KPRy
k72 B A s R 21T - Tz

M EAE

YUIVEYDRE YV URYOFREREEEK (3
7 )L a— K HaFu-1; Figs. 1-2) (&, 20214 11 H 15 HIC
TR = 7 BR AR T B R (35°37'44.7"N, 135°54'23.0"E)
ICRE SN TV AEERIC K > TN, FHIRKPER
BRRECE > 2 — TR E NItk AL LTR
7L, AEAREE - FEEDMEAANICHRE LTS, A
RO & N e H OREH IR Ok 19-20°C TH -
7o (R&IT, 2021). AREKROKREIZSHZICEIRES N, 1.5
kg Th oz, REFRIHHRICHTH S RSN
Fo. MEEEESCATHIZE (Rsd, 2017; Sawai et al., 2020) IC
LiehoTz.

RTINS TIIZE SR, 201658 -1, 2017a,b)
I LIz, Fig 31TR Uiz, SBATHIRIC BT 2 Ry
Bo—8oHllGEE, A > 72 REENHWENT
B, TNEOFHNOMSIX, —RIIC EEOWNGTH S
hY S, 2016 5 B - (L, 2017b), YU VR TIEEK
Ed % & NED LK D ONRTFICENT 570, T8
BOREOFHINE FHEOuM ZhaR L Uiz, BARDFHING
FTRTERMTIT o720, IR, #35L, MfgosHEA M E
role. TCRREFEMAOGHNE, RO EIREETTT
WV, fiefgEZEHE (clavus projection length) DA EFE N5 &t
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Fig. 1. Abnormal individual of Masturus lanceolatus with short-
ened anal fin. Sample code: HaFu-1, 29.5 cm pre-clavus band
length, 1.5 kg, defrosted specimen, off Hayase, Mihama-cho,
Mikata-gun, Fukui Prefecture, Japan, 15 November 2021. A
and B: left and right sides, respectively. Scale bar indicates 10
cm.

R el b |

LTz, YU RY OREMEZITORE S I3 EALRAK
TN LA SANIZE TIEEE T RiEAE (pre-clavus
band length) ZFHHIMEDLERDIAEL Uz, iz, PHER
WHEADLEEEII AN BIICYIIE N T2z, Yl Z2 %
FCEHII LTz, JEREEE OB SN OFH - 5HUE AT
HEZR@IPHCEM L7z, I WY U = VR OIEH
ROFHAMEEE « (L (2017a) 12HD <.

ARy FORES X UBKER 15 - BHE - fiLlED
ML CHEd 2 YUY R EBLIZYE—RaV b
O—)VOKa Ry F2IER L, —EDHHAEDE &,
BIEOHRELIE N NIET 288 52 22 (b2 Bs L.
Ry M, YU YRYOBREEEEL (b7 a—
R HaFu-1) OGEELEHE, BIUHE2EHICKDZY Y
R Mola mola DfRFHGERZFI UTER LTz, aRy b
O ITIE S DR VR DR & AT
CIFNDING ¥ ZSEMNT B Fdic, 0.75 mm [EORY) 7

Fig. 2. Abnormal left pectoral fin (A), abnormal anal fin (B) and
clavus median projection (C) of Masturus lanceolatus (same
individual as in Fig.1). Ossicles indicated by arrows in C.

OEL U2 KZ5RD Gt iz 1.5 mm JEDOHM % 2 FH
W, B—x—, i, BIEHKE S Z A AN T
FAGTE TAKE MR LTz (Fig. 4A). 154E, gLt
fElx, E—2—THIINIE KD 450 (Gt 90°), Zh
FNMRILTENE S LS I Uiz, AEKERICH L THRE
12755 K SITHUD M3 S N g3 8T, JERERH(H
RO HFED FH T HE Uls o Tz, BHEIZHLD 44 LnlHE
T, IEWREARZR L 726 & AREARDIEREFLR 28 U 7206
fii U7z lig 2 Ek U7z (Fig. 4B). AIKEICIE kL7551
mm JEDFAY L 2 URZHGO A, & SICARKERZ 0.3
mm JEOQORY TR L U TE -7z, aRy b OEEIXHE
T, BtEL S YarvHay ha—I—C{EICHy
fig, WEL MO EZHRETE, REOHBEEHARED
5 LIicKviEfE, K, FE REEDTES XIS
FrEhTns.

FEERE, BokZR-S BB T —)L (S ERER 366
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em, @& 76 cm, JKIER) 50-60 cm) Tir- 7z, T—IlIC
VKR ZERICRD, TRy MO ERCHITHETE %
MEELT B EMER L Le. Ry FOIREER, OHEHED
DEfER & 0 DT TRz IEH A, @RV
ZTAREZ S HOBRERERAE Ui, 7z, @nIc
BEDHHZHLD o TIRRE T & KB R il ATz, ODIKRET
TRy B NERRAIC HTHE S 2 Bt /T 1 (I iE & e 72 [RI
IKECATCHRS) 284 E LT (Video 1), @& @ DK
RET B [F Utz U, BUOTEICENEC RN E S I L.
3D OFIEDILIRT, ZhEN 1[I D, FUER L2
XY, ahy FO#E 2B L. SO FIET—IV
ORD_LEHMNE TN AT THIEZHRE L Cidik L.

BREER

REREEGEORFE AUoEA GEEALR 295
cm) &, ARRIDEIE T, FEEDOHRE D DRERNTER T
WKL, T EHEXOIAICH T DT
< URY EEEE N (Fig. 1). AEARD A O FiiEic
&, AR S R T MEDIERERE A B 5 Nz (Figs.
1A, 2A). YU VERY ORERSEIE 10-11 AL ]E SN
TW5h (Sawai et al., 2020), AMEKD = fafEDIREEUZ
R TIEIEWICFHETE R > LMD RN 5 T2,
m¥, AAERMOBSEE 8 A) & Sawai et al. (2020) DfE &
RT b ol EARBIOREECIZEEENR N2 5k
ozl KNisai L EZ bk,

EEGEY VS VRY OHFiE L EER, SEAHRTEIEE
FAUKEE LR THBA (Fig 3; Table 1), FH KD

Table 1. Measurements (% of pre-clavus band length) and counts taken from abnormal and normal specimens of Masturus lanceola-

tus.
Abnormal specimen Normal specimens
This study Sawai and Yamada (2017a)
Specimen HaFu-1 KimoKa-1 KimoKa-2 KAUM-IL. 77777
Total length (cm) 40.6 29.1 20.1 50.4
Pre-clavus band length (PCBL; cm) 29.5 14.3 10.1 41.5
Measurements as % of PCBL
Post-clavus band length 108.1 104.2 105.0 104.6
Post-dorsal fin length 99.3 99.3 102.0 101.9
Pre-dorsal fin length 81.4 77.6 80.2 77.8
Pre-pectoral fin length 393 343 36.6 39.0
Head length 373 322 347 33.7
Snout length 11.2 11.9 11.9 14.2
Post-anal fin length 105.4 100.7 102.0 95.2
Pre-anal fin length 87.1 79.7 81.2 73.7
Pre-anal length 70.5 74.8 76.2 68.7
Width of clavus band 6.1 4.9 5.0 4.3
Clavus projection length 10.8* 81.1 80.2 4.6
Total body depth 109.5+%* 123.8 116.8 125.1
Clavus base length 52.5 53.8 51.5 51.1
Body depth 61.4 62.2 57.4 61.2
Pre-pectoral body depth 69.5 64.3 68.3 58.3
Central-eye body depth 54.2 51.0 51.5 39.8
Vertical eye diameter™** 6.8 (6.4) 5.6 (—) 6.9 (—) 55(—)
Eye diameter*** 8.5 (8.5) 7.0 (—) 8.9 (—) 72(—)
Depth of gill opening*** 5.4(6.1) 5.6 (—) 5.0(—) 7.2 (—)
Length of gill opening™** 3434 2.8(—) 2.0(—) 39(—)
Pre-pectoral fin depth*** 3.7%% (14.9) 14.7 (—) 12.9 (—) 13.0 (—)
Post-pectoral fin depth*** 1.7%* (13.2) 14.0 (—) 13.9 (—) 1.1 (—)
Pectoral fin base length*** 4.7*%* (7.1) 5.6 (—) 6.9 (—) 6.0 (—)
Pre-dorsal fin depth 47.8 35.7 36.6 38.6
Post-dorsal fin depth 43.7 343 31.7 37.8
Dorsal fin base length 23.4 23.1 21.8 24.8
Pre-anal fin depth 10.2+%%* 38.5 36.6 35.2
Post-anal fin depth 14.6+** 35.0 327 35.7
Anal fin base length 19.7%%* 22.4 20.8 21.9
Counts
Dorsal fin rays 18 20 19 20
Anal fin rays 8to 11%* 18 18 19
Pectoral fin rays*** 1+%* (8) 11 (—) 11 (—) 10 (—)
Clavus fin rays — 21+ 16+ 15+
Ossicles 2 0 0 0

*taken from photograph; **abnormal condition; ***right side value in parenthesis.
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Fig. 3. Method of measurements of Masturus lanceolatus specimen. 1: total length, 2: post-clavus band length, 3: post-dorsal fin
length, 4: pre-clavus band length, 5: pre-dorsal fin length, 6: pre-pectoral fin length, 7: head length, 8: snout length, 9: post-anal
fin length, 10: pre-anal fin length, 11: pre-anal length, 12: width of clavus band, 13: clavus projection length, 14: total body depth,
15: clavus base length, 16: body depth, 17: pre-pectoral body depth, 18: central-eye body depth, 19: vertical eye diameter, 20: eye
diameter, 21: depth of gill opening, 22: length of gill opening, 23: pre-pectoral fin depth, 24: post-pectoral fin depth, 25: pectoral
fin base length, 26: pre-dorsal fin depth, 27: post-dorsal fin depth, 28: dorsal fin base length, 29: pre-anal fin depth, 30: post-anal fin

depth, 31: anal fin base length.

Fig. 4. Masturus lanceolatus-shaped underwater robot with normal anal fin (A) and abnormal anal fin (B).

MEX X DS MY (Fig. D). THUFEREMAKE
FLHEAD IS HE & G HEDFHIME & IRSED L & & S
EN% (Table 1). FLH{ADEIED LRI MIRICRIEL
TWaH (Figs. 1,2B), AT LWYIKMIICH -7z &
Mo, TNRHIERICE UG e ne. S ETE,
BHED RN RIS, TOMDEPHERZHRTE
T ot le®, BEORMEIFREDFTIED 5 WIFHRED
RO T2 EhEELE D EEZ BN, 5k,
EAE R DBILUIIT > TORWD, ARAIAADE gk
S (IEHEICEH T E IRV D 8-11 ARDHIPH) &, Sawai et

al. (2020) DV U7z IEFAAA DB EEIRSE. (1720 4) &
HRTHENT®, BIREORRMI T RNZAIE TH 5 Ak
PEAVEO.

T8, ABEAROFHAEZ B - ILE (2017a) A
LY U YRy 3R (iR 10.1-41.5 cm) &t
9% L, TBRRAEMEAOEEZRLE /HiiikE (CPL/
PCBL) [hid, /NUEfEA GEATAR 10.1-143 cm) XD &
INE L, FEEZEHEROE S AR EIC & & 750 < 72 2
MAHHNTz (Table 1). AU -(LH (2017a) PEH:-
%k (2022) OHEfREZXF;T 5. £iz, WREEEMEAT
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(EREIEZEHFROSERIC 2 DO BN R S Nz (Fig. 2C;
Table 1). MEMERATICEIRZEDDIFY Y RTEDOH L
ENTWVWASD (Fraser-Brunner, 1951; Tyler, 1980; Santini and
Tyler, 2002), Sawai et al. (2020) &V VU <V RIICE Bz
EDfIAZHE L TWS. YU YARTICALNEERD
HIEDRIC K B T OMMAKRZZEDN 2SS B 721
d, SERLMENRETHS.

BEHEOBEICLZORY FOMEDERDIRFE YV
<V ARUIETSE L g2 AR R Uy k- ThiEd %
e (EH - Z0K, 2022), 5ME L BENHEE 2R
V5FELERGE DS, —7, fgEniexr R0
TEBIR 22T 5 L (B, 2019), MEESftMEE, #E
ENCIEHFEOHFEGLENEDEHEREINS. LI> T,
HIEPBIEIC TN D 5 LlFKREDNT VAN EL T B L
HEENSD, BHNBIELCEEEKRIC X S HEEHINE#ETDH
%. T T, HECBEOHEIZI TRl TE A VYT
ARUROKkPaRy b (Fig. 4) Z{FR L, Bz RIEFL
Te & ZITIER RO HE LB EOEERZ T 217> T2 H 5, )
WIS ED K S R D % 2 iiat LTz,

IO FLEAEAD K 51 ORI U /G2 D (3 72
KL, OBEOMMZTTEICMD E-sTREE &icn
R MEETHE LA (Videos 2-3), QIEH 75 B igxH b
I TAIRRE Tl 7 — )V IS FT T 3B R 722858 U Tt
L7zDEHANT, OL@DIKETIIBENELESICDN
BEKRFDZEAMALIEICIR D, EAICIRN S EAVAKRE
{7tz (Videos 2-3). T OFEHIZ, TEAEKEE T
HEBMENRIB LI LTE, HENMEE THNE, Dix
L BhiEd 2HBIITTRETH 5  LARENT. HIRT
bE, KbNIEEORE 2T 52X 51T, HEOME
MEDB)ERARDLRBANEEINDIZT TH L0 5, B,
HHIREORE TENIAIRETH B L EZ BNS. SHIDL
ARSI T GEHZ A, 2009; Romanov et al., 2014)
TG ENTEEICPRREE 2R DZ Do~ VR IR
AENREESNAXTEFLTWEC EE, ThEEMNT
5. —J)3T, BREEEAERTE, YRGNSIEEFEKE
U THKIFORDNG VANEL GZ>TVWEEEZD
N, MEEHEDOKINZR O FERRImEZ NE#IC U, 417
RN T EEBHIABRENS. AL TR TN
FERLUDMT o TWIRWD, SHBEEEICHK LTz Ry
WHI 5 LT, YYRURMEZIE COEENTBSD
R REIC DV T &k AESIIC B 9 2 THPED AT REIC 75 % &
EZbN5.

&!I

2
AW RO FLHBICHID, FHIEER EHE
IKFEFR BRI AR BT 2 —) IIF AT LTI
RREFOY Y~ Ry Z2RIEL THW . HIRE KRR

BRI DA 2 KITIE Fig. 3 OV U < VAR A
(KAUM-L. 77777) OB H 2L U CTHW . MR IRERK G
PERWTZEAT), NPO HAUKH R R Y b, 777 EF5—
ReXI—T 4 V7, AFK GRSt (mMea7my o
7R OFRIZE, KhaRy SOBIE - KEREITIICH
720, EERGFR OB EA SR 2 L TRV . DLED 4
DD BIEL LR L B 5.
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