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Morphological characteristics of two giant squids Architeuthis dux
collected from Niigata Prefecture in 2014

Satoshi IKEDA*, Masahito HIGUCHI* and Shunta ABE*

Abstract
The Niigata Prefectural Fisheries and Marine Research Institute obtained two specimens of giant

squid collected in adjacent waters around Niigata Prefecture in 2014. Each part of the body of the

specimens was measured, counted, observed, and then described in detail. The first specimen collected

in the fixed net set in Ryotsu Bay, Sado Island on January 8, had a dorsal mantle length of 184.2 cm, a

body length measured of 405.7 cm from the tip of the completely intact arm II, to the posterior tip of the

mantle, and was missing tentacles.

It was estimated to be a female.

The second specimen collected in

a trawl net off Awashima Island on May 7 was a male, with a dorsal mantle length of 90.6 cm, a body

length of 249.2 c¢cm, and a total length of 493.0 cm.
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Fig. 1 The giant squid swam in set net at Shirose,
Sado Island, Jan. 8, 2014.

Fig. 2 The giant squid as it amived to the Nigata
Prefectural Fisheries and Marine Research Institute.
It was put in a plastic container tank with ice, and
fransported by a Sado Kisen ferry and fruck.
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Table 1. Measurements and counts of the present specimens, Archifeuthis dux. All linear measurements are
in centimeters. Asterisks (*} indicates incomplete amns or tentacles. The body length of specimen A was
measured from the tip of left side of am Il o the posterior most point of mantle (**).

BAEE Specimen No. A B

B®HAe Collecting Date 8, January 2014 7, May 2014

BRSSP Locality off Shirose, Sado Island off Awashima Island

PRI Sex female male

HWEA Measurements abbrev. Left Right Left Right

hE Body weight BW 163 kg 14kg

2E Total length TL - 493.0

L7 =3 Body length BL **405.7 249.2

NELEE Dorsal mantle length ' DML 184.2 90.6

NEBEE Ventral mantle length VML 169.0 83.0

AEBERERE Ventral mantle length (lateral lobe) VMLIa 172.8 179.0 - -

S EREE1 (B N#) Mantle perimeter 1 (aperture) MP1 — 55.2

S EiB1 (BAO%)  Mantle width 1 (aperture) MW1 48.0 25.0

SHEFE2 (FXIE) Mantle perimeter 2 (greatest) MP2 127.0 57.6

S EfE2 (B KX1E)  Mantle width 2 (greatest) MW2 56.3 26.0

NERES (#EHE) Mantle perimeter 3 (fin insertion) MP3 — 40.1

S ESIES (FEHEEE)  Mantle width 3 (fin insertion) MW3 39.0 9.80

BB O g Separation between anterior fin insertion SF - 8.73

R Fin length FL — 69.2 343 36.3

fEgiE (F4AD Single fin width SFW - 25.1 10.15 -

fEE (EMD Double fin width (dorsal) DFwWd 57.2 20.5

g (M) Double fin width (ventral) DFWv 62.0 25.0

AR (GEA) Head length (dorsal) HLd 327 22.7

HE (A Head length (ventral) HLv 43.2 -

Higl (ERE) Head width 1 (nuchal locking cartilage) HW1 — 11.76

HEHig2 (BXig) Head width 2 (greatest) HW2 — 13.03

7 R 1 P Interorbital width ToW 18.5 5.37

GIEr=] Head depth HD — 6.34

R (sigHm) Eye diameter ED — 12.3 7.04 6.73

FI1EE Arm length [ ALI *83.0 *151.4 — *49.8

£k Arm length 1T ALT 191.5 186.2 — *53.6

ENE Arm length Il ALID *170.3 *165.5 — *54.6

EIVERE Arm length IV ALV *134.0 *142.5 — 130.3

% 1 aig Arm width I AW 59.2 476 3.53 3.50

% 1 e Arm width TT AWI 59.1 64.4 3.44 3.62

2 M BiiE Arm width Il AWII 61.9 60.3 3.54 3.60

EIVHIIR Arm width IV AWV 68.9 75.5 3.90 4.06

FIRETARE Arm perimeter at the base 1 AP 1 — — 10.7 10.8

ENREHERE Arm perimeter at the base I API - - 12.2 12.1

EHkEREE Arm perimeter at the base I APIN - — 12.1 12.3

EVEEREE Arm perimeter at the base IV APIV — — 12.2 12.3

il R Tentacle length TtL *90.0 *38.0 *30.2 3753

&2 Sucker diameter
1k Arm I 2.09 1.99 0.95 0.93
EkE Am I — 2.03 1.14 1.18
% I g Arm T - 1.78 1.22 1.27
BV AmV 1.46 1.3 1.20 1.23
firh s 5 2 Tentacle carpus — — — 0.29
i i S £ Tentacle manus - _ _ L19
i s S S Tentacle dactylus — _ _ 0.37

W % ¥ Sucker Counts
%1k Arm I - *49 *28 *37
%I B Arm T - 115 *29 *29
;UL Arm I - *45 *60 *78
HIVEE Am IV - *73 290 280
ik P 250 Tentacle carpus — — _ 37
fi g R G Tentacle manus — _ _ 54
ik B 2 S8 38 Tentacle dactylus — _ _ 104
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Table 2. Tentacle measurements of the present specimens, Architeuthis dux. Al linear measurements are

in milimeters.

BEXES Specimen No. A B

B B Measurements abbrev. Left Right Left Right

fil 2L & Club length CL _ — — 418
EIMiCHIR Dactylus length DalL — — — 124.4
P RIE Manus length MnL - _ — 21.3
BERERE Carpus length CaL — — — 2.3

B oD IE Tentacle width
E IR Dactylus width Daw - - - 9.8
EE R Manus width MnW — _ _ 18.4
EEEE Carpus width CaW — — — 26
FW 5 im Stalk width at 1 m from tip of the tentacle Stwi - - - 17.2
LMD H2m Stalk width at 2 m from tip of the tentacle StW2 — — — 19.8
R EE Stalk width at its base StWb 69.5 56.0 36.4 38.0

fpEORE (RX)
HHEH B Im Stalk depth at 1 m from tip of the tentacle StD1 — — — 9.9
S8R H2m Stalk depth at 2 m from tip of the tentacle SD2 - — — 10.0
TR EE R Stalk depth at its base StDb 20.3 17.0 15.0 15.0

Table 3. Neck region measurements of the present specimens, Architeuthis dux.

are in milimeters.

All linear measurements

EAEE Specimen No. A B
HA®EE Measurements abbrev: Left Right Left Right
®iR1 Funnel length 1 (ventral) FuL.1 — 106.7
wR2 Funnel length 2 (dorsal) Ful2 - 145.9
w3 Funnel length 3 (ventral) FuL3 290 -
&4 Funnel length 4 (dorsal) Ful4 316 —
RAES Funnel length 5 (cartilage) FuL5 — - 126.2 134.1
R HBRE O Funnel width between cartilages FuW 370 142.9

RHBA N B Diameter of funnel aperture DFu 130.0 61.6
RIREHE Funnel cartilage length FuCL - 2033 86.7 8.4
RIREHE Funnel cartilage width FuCW - 53.1 21.0 18.1
EEEE Nuchal cartilage length NCL — 115.1

BHCE e e Nuchal cartilage width (anterior) NCWa 113.0 55.1
BREIRER Nuchal cartilage width (posterior) NCWp - 25.5

Table 4. Measurements and counts of the

chitinous ring of the 5th sucker on the base of the
right am of the present specimen A. Al linear
measurements are in milimeters.

ARERDHRNZ VT, S EIREGIBE U CATERRD
BEPEZELUCQNROLY, FA4 3T TOBETHIISN

LR 1 m AR CREALC, BREMIERMCEEIC
B OFEL 725 549 SEER 184 cm DIEARA L,

Inner Outer Number X UCIIEW A XITELTWADIZ, SNREIEICE
diameter diameter of teeth WTRRENER SN o2l o0 b, METHS LHEE
Arm 1 11.2 14.5 42 Lz,
Arm 1I 11.3 15.6 46 2B, BHE - AN XOER AT AERT, LR
Arm II 8.7 12.5 46 B O, KEEVBPERFFRT CINBIRFE S, 0
Arm IV 7.2 12.6 36

IZHEEZEHAI L T B 45 SERICHD TiRELE
BALzEZ A, 4114cem &, 5.7 cm fRUNTCVN-, 768 -
BT, RSB LItk B bDEELD
iz,

OFURFR LBMERI % B, 2015451 AH 5 2 A DR,
SEE IR &7 89,
OHEARB (201455 B 7 AREH)

BRI FEA RO B B HERT ] & BT chEs
FENERCRE SNEEEER RS &, EOXHEICLD
DT DD, REDORENTTIZRT TCOEX 5 T,
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Fig. 3. Photographs of specimen A.  A-B; dorsal (A) and ventral side (B) of the body. C; right side of the
eye and the lens. D-F; ventral appearance (D), right side of locking cartilage (E), inside (F) of the funnel.
G,; the region around mouth. Beaks are found inside of the lip covered by semitransparent white buccal
membrane. H; sucker rows on the arm V. |-J; sucker rows on proximal side (I) and distal side (J) of the
amll. See Appendix for abbreviations..
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Fig 4. Chitinous rings of the fifth sucker from am
base on present specimen A. A, am . B, amll.
C.amll. D,am V.

SNENE, g EEER S, ATk LTABEEL, B
72 ED—EDORHDIEE T o7z 2,

TREEHRERT SRR CRERMR B 21T o T2 RRTIT, SN
F3EmE, BEE bIcEf, EHA/RT, bIcRK
D3E > TN BEDRBIER DA IREABEE T > o, B,
WHEDOSEEEERDHIBETH 120, THLANOEEITR
EOSHITTRY AT, REWES TV EEIIBET
bolz, BUIEARNNIBET, WEOH S MiliAET
Holz, fEOERL, WEOH D OITEATHT-
2, REeEE 2 L, METEARNICEEasr 2
L, —H5 CRRRNCAEROEHABRAONIEE TH -
7= (Fig. 5A-B),

2RIT, JoinE TREAIEF L W eIl
MOANEREGRE CTEFAIL, 493 0cm ThHoT=, BE
%, AREBIVEEOSHE HEHIL, 249.2 em Th oz,
HHE O 1 O DTFIRI DAERE R E T, SERER
FUEEHOE &1, 113.6 cm ThoT-, KEIZ14.0 kg
THoT7,

AEREOREE, BIIEHET, RAMELZEL,
HRIOIEFEIIRTT < BIH L, #HIHEEZBR TH
<ZEHLTWA L IICR AT, SEERIZ90.6 cm T,
DD RIANEORKIEL, AiifEI D 25 cm 1ZE DL
BT, NERINEETED 28.7% ThoTe, EADiEY
BOED LIIMAET, BRI, BEITBGIR
3o TR LCWe, ZEA DEERITT OFSETEI ORI 87.3

mm, ZONEIZBTA/EREIL98.0mm T, HEND
RD L, EONEE~DHERIL, AigaiZhoT,
FRIDFERIINELED 40.0%, @R (Sm) 1HER (6
) @D 56.5% T, HIEGANHMEV IR TH o7, IR
DERENL, BIHFOEERD D 21em OHLE TH o7, 18
mxER5 L, EAEDHBEIRTT~DOBELZEHITR 6N
RT3, TEHENTP B0 RIIEHI TR IFIZMA
Tuz (Fig. 5A-B), IEHHOAEERIL 83.0 cm T
Hol,

ERIT, SEEED 25.1%, IRIFHEEL TROH LT
1Y (Fig. 5C), SEMOIRIL, SEEH CHRERIN D),
BKIE, BROIEFRIOEIRERRD 3 23z st LizL =
A, ENEINEERD 18.0%, 14.4%, 5.9% CThH -7,
2B, SARORKIEL, RO%GTT, SFEERERHREEID
6.5 cm DLETH o7z, RHEHMOLEADIRERL, 4t

HEED 18%, 74%TH-oT,

Bk, EROBIVEIXIHERRITE S TR, £0
ORI T TSR3 TR Y, HRIOBEREZ 31
L7ce 25, BIVBIIANEERD 143.8% Th o7,

P AR ORI OV TIE, 28 1~ 3.4~3.6 cm
725 T=DIZRE L, FBIVEEDS 3.9~4.1 cm Tl b KD o077,
—J5, EEREREE, & 1B 10.7~10.8 cm 72 o7-DIZ
XL, BO~IVEER 12.1~12.3 cm T, 5 1 Bassi bl
Doty BI~IVEEOR SIXZER U ThoT, &
(ZH, R AR COERE SRR OTRES 2 FIiZaE A
TN, AR L TR D 4% S AL IRRED S
REhiz, IS Ok E <, BIZE/NE D o7z,
BRRDEEAHEDORRPAERAF LI 25, B 1k
280.9~1.0cm, FHIKEN 1.1~1.2 cm, FBIFER L O
IVEES 1.2~1.3 ecm FRETH o7z, FIVBEITDHE TR
MEDFRAT L TR, EADTARENT, 290, 280 fETH-
72o KIMAOBEKEE (swimming membrane) 1%, IV
BECRAZEILD, AREBEIVBIOE D 24 cm OALEIZ
B DFKAEONEIL 22.2 mm Th-7- (Fig. 6A-C),

filE S, 20 80 cm 7% L THEmd L U =ag,
FRNESERITTR-TRY, DIHRMBIERE ToRSIX
375.3cm T, SNEHRD 414.2% Th -7z,

flfEEEEROR SIIfEED 11.1% T, 50 5 bl
3 29.8%, HHRIEA 52.9%, HEH 17.8%% iz,
FAEEROBEORKIEL, Feinatn’ 9.8 mm, HAEss
18.4 mm, FEEAS 22.6 mm T, HHEOD IR b IiE
IR T,

FbEAT s OOBRNY, AbilEsetn D 1 m OfLE T 17.2 mm,
Febin >t 2 m OGZE T 19.8 mm, HH TS 36.4 mm,
£725 380 mm T, FEBIMR S KD T, AERTOS S
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Fig. 5. Photographs of specimenB. A-B; dorsal (A) and ventral side (B) of the body. C; ventral side of the
head. D; ventral appearance of the funnel. E; funnel groove region and behind side of the funnel. F;
nuchal cartilage and its adjacent areq, everting dorsal side of mantle.  See Appendix 2 for abbreviations.
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Fig. 6. Ams and tentacles of specimen B. A; proximal side of the left arms. B; aboral swimming
membrane of arm V. C; two rows of suckers on distal portion of left side of am IV without rectangular pads.
D; suckers on tentacular stalk 1 m from its fip. E-G; entire form (E), proximal (F) and distal portion (G) of the
tentacular club. H-J; tentacular club observations by stereo microscope, suckers on carpus (H), manus ()
and dactylus (J). Scale barsrepresent 1 cm.  See Appendix 2 for abbreviations.
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Fig. 7. Buccal parts and a chitinous ring of specimen B. A; the region around mouth. B; lateral

appearance of buccal mass.

E-F; chitinous ring of a large sucker on tentacular manus.

(2 &) b, filladeimnsd 1 mB L2 m OFEI 1 em,
HFA 1.5 em &, BB ROELRHoT,

ftfRODEEER SRR 104 [EO/ N H Y, AR
@ bem BT 2 FNEFIL, Zivd D PREMAlIREEIZ 4
SNBSS LTz, AR AERE 8.7 mm T, Joisizim
AEOERIT 1.5 mm 1FE TH o7z, EEHHREIL 54 &
OWFENRH Y, 4 FNTEFI LIz, PHAID 2 TR
RENZAY, SMAID 2 FTFRAEDS AR FICAESS, R
DEFET11.9mm T, HbIelmBblomy KO
1% 9.8 mm ThHotz, EEOKIEOAERZEY HL
TEATEMET CBELZLEZA, AEREEATS 1
B DMIHERD EPS&ﬁB ZHY, BOBEIIEMAITIEM
HHEL, B MANRE T2, AEBRITITR T 27
AHY, HEOPEIT 42 mm Tholz, AEROMAL
D _HADOAEIT 5.0 mm 72285, WAL D FMADSMERTR
R/NEL 44 mm, FOEEHONERIL 3.6 mm ThoT-,

FHUTKRT L, EEEIIL 3T [Eo/ NERH Y, Bk
24329 mm, FIGEHANIAHANR 6~4 FNEEDBEFIT
o7, WEMANIKREIT 2 FNT/RY, WA
A2, TIEORIRRIE, MEREEIAL 2o T, FRERD
WA b EEE L AR NS <, e 6 2 m 128
DALBEOWAEORNG 2 2FTEFHllLizL 25, 54 cm,
65cm ThoTz, 70k, fBEEH O G 20 cm 1FE
IAAORIZIE, BAKIE 9.6 mm O AHRKE (aboral
keel) 23R bN7z (Figs. 6D, TE-F),

C; upper and lower beaks. D; radula by stereo microscopic observation.

See Appendix 2 for abbreviations.

HT, MEREEROXRE % S®, B OHITIROER
WE L, IR EDR EORERHZHELZRE
(Ful2) 1%145.9 mm T, 58 (&l ; HLd) @ 64.3%

Thotz, BOEHOREE, BloiEo TE-TIMIIL
724REET 61.6 mm T, SRR 27.1% CTh o7z, DN
5, IRHRE R LR HEORIIIR®IE o7, SRk
BIXAET, e FTEBAR-TIERORIRT,
EOBANRDS 25.56 mm, FERDORAIES 55.1 mm TH
ST, FERE DR &13 115.1 mm EAEEED 12.7%T,
EFFEORHE SN 3 ADOEN R b (Fig. 5D-F),

BNEEBET DL L, WREOZATROMHNIE (b
EE) ORI AROBE D, ZoRNAIBEONE

(outer lip) &FRENTHINEHEDH D HEROOERD
D, EHIZZOMNANCEERSHER SN, DENNLE

H LTV B FERR O E 23.8 mm,  HUEMEEEROIME
1X41.6 mm Tholz, DERZEY ML TEHAI L7z 0EkD
1% 66.8 mm, MENLEETOEEIT 202 mm T
Hot= (Fig. TA-B),

PEHROZFHANE R L Table 5 (TR, ETFERE HIT,
BEES (rostrum) SouiiIEMEETH o725, EA (hood)
SCEIRES (wing), {AK (ateral wall) ORRFOILEESE
BAC, TOHEIERO%ESA Gaw angle) X°3F) (shoulder)
IFHEEThH-o7T (Fig. 70),

WEL, DN TCIIRERAICR XA, B H LT
I CHFEEEATH o7, WEITIX T FIOWESHNE
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Table 5. Measurements of the lower and upper

becks of the present specimen B. Al linear
measurements are in milimeters.
Lower beak Upper beak
Rostral length 9.0 9.6
Hood length 17.1 40.4
Crest length 30.0 56.2
Wing length 27.1 16.2
Rostral gap 18.5 16.8

O, HROBEFIOMIL 3 REAZFFD, 3 J5AD D HHR
PicbREL MU OFEITHoT, FROEFINE 1
FIIMAlOEFIOMEIL 2 KREET, WHIOFIADMHIARE
Notz, HROWEFIND 2 FIIMUIOESIOEDIFE A E
ITHARTETH 728, M /NEWEE B 2 5358
Ol HHERTE 2, BbIMUDOHEFIDHITHEITETH-
Teo S DI 7 FIOEFIOIMANZIE, HITEANHOD, 4
TR L= 5D e s, (Fig. 7D),

AERL, FERMER D D HOOBRETEL, AERED
JE&iE, ARTKEFEIS 10.8 mm, FERIRHREHER
10.9 mm, HEHEDH HHEJFEHH 14.7 mm THo7Tz,
NEREA~DOFEE RIS HIEDE 1L 87 mm T
HoTz,

NEBEORERIEFR 2O L, SERNSEZEET S
L, g, X, AR IOV T5IfsHER S
Too HHgE, ZEEOR} FoIfENSMEIZHY,
IO RN AR ERGAS#> TV iz, SEIRANEERS K
VIR P IfRIIREE T, ERIIREEROBRNES
7ol AENEERAOEER LT, WHENRFEISET TR
ZTzo FEROR} TEIFHERICRT 25MUDEL 141.4
mm T, IFEHRERRRIOR L IHTR LR & o7, T,
RASE TR H Y, TS L@, A28 250 cm & 5.76
cm, 123 22.0cm & 6.86cm Tho7-, ARIOHED E
s DAVEF SR E TOR XX 52.8 ecm Tho7o, fliD
BENOHFITNE, TMEEEAOANERESH Y, ARl
B AEAOITREENFET Qe (Fig. 8A),

HNEREEZ DL &, ARTHREVIEE L, IFEEN
eERans- (Fig. 8B), IHEROEIZFHAILIZL 2 A,
304.4g ThoTz, BEEITM TEL, SAEENLITAE
LTRZ, #HE2 IS PIgBgroilmE coRss
FHHB &, 56.0cm ThHoTz, BiZAGEBEHDEEE
LT, WEHIERLBEBT O, BORNEIIHE LY & &
ONDIAEHTE M LTS, WARMIOHERITRZ eb
Bhyotz, BORFEFRAIZEEL THEERENHY,
A EFEADEDOPERICRABEOERD L 5 2is &
RotEE»HER S (Fig. 8C),

Fig. 8. Intemal organs of specimen B. A; midline of the ventral mantle was cut open. B; enfire male
reproductive organs appeared by incising the mantle septum. C; stomach and caecum. See
Appendix 2 for abbreviations.
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23 Y=0.0001266X26% (R2=0.9225) THEIhi-, 1EARA
S R L D TRINCALE Ly s, oEREDS
2y MOWEETH -, 2R B bIHLEiRL b FRIAL
BLER, S EERNARE 5722014423 A 26 BiE
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130 cm RHEDEEIZNT S, BNLOT63ke, BV
HOT112kg &, #I50kg HOENRH Y, BEOKEET

CCEOZEEVRTIHZLIIELL, BRI B4k

HiIEEEIRKEWVWEE L DN,

7L, AERIZTTRL, BEOFHEITBNTY,
AT A T OREARDZ  13i7e EO—FB KB LT
D, TRTCOBEPZRIEE L COITREIXE DICE
MolobBZBZ DD, £, HE S 100kg LLEOEE
ZEHEM B Z & DRV Tl AEREOES Y
BHY, AEFFROEAR A BEEZFHET 3 OIZidETom
ERVTEASRDY CEHll Lz, ABDERITAENSTE
FEICHIE TE VWAL H Y, FEBLETHA
Do
ONEERLMR, £F

NEEE LHREOBIRCIY, SMEEER 14 cm 22 HF
2 m OERDOHT, FEIRC XL 25 RLERBRNE
5 (Fig. 9B, Y=3.9501X+1.6203, R2=0.9698, p=2.8855
X101), AR B b, [ HFENFEARIBHANE LT, 20
EWFEE VT, KELTOAZER A OffffeR 2 HEEd
% & 671cm C, BEficERNLENRORI %5 &, #
ESNfERZ B2 & CHESNAERA ORI
890cm &gtz

AELEE 190 cm DL EOREYBEOMBRRIZ DOV TH
B&, EWED 2@k HELR 200~202cm, filfi
& 725~815 cm) &, BILRED 1 @EFE® GELTE

195 cm, fillER 480 cm) 233 B, EEA A DAELE R (184.2

cm) PEILREDEEL D /NS o7l b b b,
HEINAREIXEILRELIVELLEVWEEZ DN
7

—%, NEERLEROBRER L Fig. 9C 1b,
HNELEEIZRH L TEEREWIA—F (O) EWIL
—7 (O) BEFEETIREELEZ b,

LsU722s b, AAESER 190 cm P EOXBUEERDOLRGE
IR, FEYEEOERIS S E TR TV Vel
T ENE 184, F A A IIFEERACAEE B &
WrHE3 W L Sh, ERA IOV THBRESh
T BHERMEA DI L E BRI T bl s dEh o
- RIS N, T B EhbilERT —F OIUE
BV EZONDD, BHIERZERL, MR
EROTRENSNELEZ b,

CNELRLIER fEREHEIE

HNEER LEREOBRIL, 46 A7 0y NCHERE
REGEAED N (Y=0.3636X —0.058, R2=0.9384,
p=1.184X1027), A A, B & bIZEVRERNT < (TArE
LW (Fig. 9E), —F5 T, fERLEEIROBRT, <
RpESH>ENR 5N (Y=0.7962X+0.1378, R2=0.7837,
p=1.6557X1012), HHIZERIBEINES>T-DITfER 50~
70cm, AERITT 5 & 150~200cm DEETH - 7= (Fig.
9F),

fe8iE, HERDLE, TO~T9%DEENSE VR, EFEE
59~127%¢, BRT2HEEDERH - (Fig. 10),
DXL, ERIE RELTHWIETRICRTIEE
BEEEBLLRN—FT, @EIRIERRKEL, B
OEERAMIGINZ &b hiuL, R RADZLED
BB, BEARZRBVTD, AR A IIEVRHER  (IHHE
L, iR/ BEDHY 83%7208, A B IIEIRERL Y
HTMALB L, Rk 60%T, RifEHANCHERY VAR
Lo Tz (Fig. 9F),

ONELEREBIR

& u Wy, AEERLOHER L LI, 1401
A EiEn, R, R 3 BITERMELTRY,
B35 1 VR LIERULOSE R 281, AEERICH
T HEIVIRREDHERS 82~105, 114~132, 141~170%
D 3D LTFry b LEDOR Fig. 9D TH5,
T NAEDD TR\ NN I EYRERR A HED R D o T2 35,
FREELR L ORBEI A B REURERE O (i
AT Y=1.2349X—0.181, R?=0.9989, p=4.164X107,
n=6, FHAII Y=1.536X—0.4779, R2=0.9604, p=1.968
X103, n=8), L5 AN L UREEID 2 -DDENR
ERRE BT A7) t IEE ToT L A, HEEIT
BTz (0<0.025) 28, o TADEELDIRNT Lk,
EBRBT—FDEBENIRD LD,

—F, Thb 17T B L Trey MERTHRD L,
ANEASE 110 em F CIIAERITR U THRY » EREL
ENRREV) 2, ZRX YV KREL 25 EHBIONE (FEREL
BB XOIbRAP, £Z T REENCLD
AR B &, Y=—0.005%2 + 2.0625X —25.666
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Fig. 9. Relationships of dorsal mantle length and body weight (A), tentacle length (B), total length (C), arm
length IV (D), fin length (E), and fin length and fin width (F). Diamond () or square (O) reported in
Japanese waterss8.91~1317.2.2~4), circle  (O) reported in foreign countries®™52, and solid diamond (@)
represents present specimens.  Square (0) in B indicates the data reported at Toyama bay in Jan, 2016.
Diamond () andsquare () in C indicates relatively long and short total length against DML, respectively.
Open diamond () and circle (O) in D indicate long amn form, open square () indicates middle arm form,
small solid circle (@) indicates short arm form, straight lines indicates linear regression of long and middie arm
forms, and gray curved line indicate a quadratic polynomial regression curve of whole arm forms.  Arm
forms were divided into three forms based on the am length IV ratio to DML, 82-105% (short), 104-132%
(middle), 141-170% (long), referred to Kuboderat. 13,

— 39 —
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Fig. 10
distribution of individuals. Most frequent ratio is
70-79%, while the range is wide in 59-127%.
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Fig. 11 Am length IV (%ML) frequency distribution
of individuadls including present specimen B
(101%ML).  The measurement data are used
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Appendix 1.
Definitions of measurements in this study.

A. Measurements of body general appearance
corresponding to Table 1 (See Fig. A).

A& Body weight—BW: total body weight.

4% Total length—TL: tip of club to posterior apex of
mantle.

&5 Body length—BL: tip of 4th arm (or remaining
longest arm) to posterior apex of mantle.

NEE R Dorsal mantle length—DML: anterior most
point of dorsal mantle to posterior apex of mantle.

NERER Ventral mantle length—VML: anterior border
of mantle at ventral midline to posterior apex of
mantle.

SEBREER Ventral mantle length (lateral lobe) —
VMLlIa: anterior most point of lateral lobe to posterior
apex of mantle.

SERE 1 BENER) Mantle perimeter 1 (aperture)—
MP1: circumference at mantle aperture.

SEME1 (D% Mantle width 1 (aperture) —MW1:
mantle width at mantle aperture.

NEEE 2 EKAIE) Mantle perimeter 2 (greatest)—
MP2: circumference at greatest mantle width.

SEIE 2 (BAIE) Mantle width 2 (greatest) —MW2:
MW at greatest mantle width.

HNEFE 3 (lEkER) Mantle perimeter 3 (fin insertion)
—MP3: circumference at anterior fin insertion.

SR 3 (fEEZHT) Mantle width 3 (fin insertion) —MW3:
width of mantle at anterior fin insertion.

FEFCEREIOOIE Separation between anterior fin insertion
—8SF: dorsal distance between most anterior extent of
fin insertions.

& Fin length—FL: maximum length including lobes
and keels.

f8lE (F{A)) Single fin width—SFW: dorsal fin insertion
to outer edge.

fi8iE (350 Double fin width (dorsal) —DFWd: greatest
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double fin width when put dorsal side up.

fegiE (180 Double fin width (ventral) —DFWv: greatest
double fin width when put ventral side up.

FEE (%) Head length (dorsal) —HLd: junction
between arms I to anterior border of mantle.

85 (BEf) Head length (ventral) —HILw: junction
between arms IV to anterior border of mantle at
ventral midline.

§E 1 (SAEkE) Head width 1 (nuchal locking cartilage)
—HW1: dorsal head width at anterior of nuchal
locking cartilage.

HAiE 2 (BokiliE) Head width 2 (greatest) —HW?2: dorsal
head width at greatest width.

HRRIRAE Interorbital width—IoW: minimum width
between inside of eye openings.

"8R8 Head depth—HD: head depth at nuchal crest.

IR (Bt 5 F) Eye diameter —ED: eye opening

(anteroposterior direction).
B I ~IVArm length—ALI~ALIV: length of arm
measured from base of arm to tip of arm. (Arm I,
dorsal; II, dorsolateral; III, ventro-lateral; IV,
ventral.) [Most of the previous reports measuring AL
from first basal (proximal-most) sucker to tip of arm,
but for this study, measurements were from base to
tip. Latter measurement value probably be several
centimeters longer than former ]

d

<€

anterior posterior

T right

i left 2?_.:

fiiE I ~IVArm width—AWI~AWIV: width of arm at
its base.

% 1 ~IVEEESE R Arm perimeter at the base—API~
APIV: circumference of arm at its base.

fiffiarz Tentacle length—TtL: total length of tentacular
stalk and club.

AR Sucker diameter: diameter of fifth sucker from
its base on each designated arm (specimens A) and
largest sucker on each designated arm or tentacular
sections in specimen B. The diameter was measured
across the aperture from outer rim to outer rim.

B. Measurements of tentacle corresponding to Table 2.
See Fig. B.

C. Measurements of neck region corresponding to
Table3. (See Fig.C)

RHR 1 (EMED, 2 G&H) Funnel length 1(ventral),
2(dorsal) —Ful.l, 2 anterior funnel opening to the
posterior border measured along the midline ventral
(1) and dorsal (2) side.

FHE 3 (BAD, 4 (A Funnel length 3(entral),
4(dorsal) — Ful.3, 4: anterior funnel opening to
anterior border of mantle measured along the midline
ventral (3) and dorsal (4) side.

¥R 5 Funnel length 5(cartilage)—Ful5: middle of
the anterior ventral funnel opening to anterior border
of funnel cartilage.

DML

Inner diameter

Sucker diameter
Fig. A. Diagrammatic illustrations of dorsal view {a)}, sucker (b) and ventral view of mantie and fin (c).

T left

i right
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Fig.B. Diagrammatic illustration of tentacle.
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Fig. C. Diagrammatic illustrations of ventral view of funnel (a) and dorsal view of nuchal cartilage (b).

TR B 2Rt OlE Funnel width between cartilages—
FuW: ventral distance between posterior extent of
funnel locking cartilages.

IR 2FBE 0 582 Diameter of funnel aperture —DFu:
diameter of funnel distal aperture when opening is
flattened to 2-dimensional shape.

IR HE22 5 Funnel cartilage length—FuCL: length of
funnel locking cartilage.

RSB 2508 Funnel cartilage width—FuCW: width of
funnel locking cartilage.

$H#E'E & Nuchal cartilage length —NCL: length of
nuchal cartilage.

SHEKE I8 ATES Nuchal cartilage width (anterior) —
NCWa: width of expanded anterior section of nuchal
cartilage.

SHERE B % Nuchal cartilage width (posterior) —
NCWp: width of expanded posterior section of nuchal
cartilage.

D. Measurements of chitinous ring of sucker

corresponding to Table 4. See Fig. A-b.

Appendix 2.

Abbreviations used in figures.
AK: aboral keel of the tentacular club (2 H1RIKAE)
BM: buccal membrane (FH /%)
CA: carpus (fillEkn)
CC: caecum (HILEZ®
CN: connective to the arm (BEEEE )
DA: dactylus (fififsaschmal)



EY:eye (iR

FA: funnel adductor muscle (f=+aTERF)
FC: funnel cartilage (RHEkE23)

FD: funnel depressor muscle GR:FTF5155)
FG: funnel groove (R:HE)

FI:fin (%)

FN: finishing gland

FU: funnel GR3H)

GL: gl %)

LAL: leftarm I (Z%5 1 )

LAIL: left arm IT (258 11 f5)

LAII: left arm I (2D

LAIV: left arm IV (ZE581VED)

LB: lower beak (T%EiR)

LP:lip (R

LS: large sucker on tentacle (REIODAGERAZ)
LT: left tentacle (Zft0)

IV:liver (FH)

HLE - FBO - FRIED

MA: mantle (Y1)
MN: manus (HEHHER)
MS: middle sucker on tentacle (FFEIDAREERAE)
NU: nuchal cartilage (SFERE)

PN: penis (f23)

RAL right arm I CH%8 1 D)

RAIL: right arm IT CHES /)
RAIIT: right arm ITT  (A2511HG)
RAIV: right arm IV (5#5IVHR)

RE: rectum (EfR)

RT: right tentacle (Ffiin)

SE: mantle septum (7&K

SG: spermatophoric gland (R7FE%E)

SM: swimming membrane of the arms

- SP: sucker pedicel ()

SS: small sucker on tentacle (/MR fdEAR)
ST: stomach (B)
UB: upper beak ( F3EfR)
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