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Abstract The stomiid snaggletooth genus Astronesthes Richardson, 1844 comprises nine
species groups (including 40 valid species), plus a further eight species independent of the
groups. Among them, the Astronesthes cyanea species group (seven species) is distinguished
from all other species by having the following characters: e.g., 4250 total vertebrae, 16-21
dorsal-finrays, a relatively long chin barbel (but rudimentary in three species), 3 or 4 photophores
(part of the ventral row below the pectoral fin) forming an arch, and prominent luminous tissue
on the operculum in large specimens. Two specimens (84.6 and 111.1 mm in standard length)
belonging to this species group, collected off the Yaeyama and Ogasawara Islands, Japan, were
identified as Astronesthes formosana Liao, Chen and Shao, 2006. Although the original
description of A. formosana, which noted its close resemblance to Astronesthes indopacifica
Parin and Borodulina, 1997, considered the former to differ from the latter in having prominent
luminous patch on the lower jaw (vs. absent), a slightly swollen or rounded tip on the chin
barbel (vs. slender and simple), prominent luminous tissue on the lower part of the operculum,
extending to the lower end of the maxilla [vs. restricted to the middle part of the operculum (in
>50 mm standard length specimens)], numerous scalelike spots or prominent patches dorsally
on the head and body (vs. sparse), and the upper nostril with more a pair prominent or smear-
like luminous patches (vs. a single pair prominent luminous patches), no significant differences
were found between the two species in prominent luminous tissue on the operculum, and
scalelike spots or prominent patches dorsally on the head (including upper nostril) and body. In
addition, the barbel tip shape was found to be of inconclusive value for separating the two
species, leaving the presence or absence of prominent luminous patch on the lower jaw as the
only valid distinguishing characteristic. Because the features of the two Japanese specimens
agreed closely with those in the original description of 4. formosana, they were identified as
that species, being the first record of the latter from Japanese waters. The new standard Japanese
name “Taiwan-tokagegisu” is proposed for the species.

*Corresponding author: Laboratory of Marine Biology and Biodiversity (Systematic
Ichthyology), Graduate school of Fisheries Science, Hokkaido University, 3—1-1 Minato-
cho, Hakodate, Hokkaido 041-8611, Japan (e-mail: koicanl 6(@gmail.com)

ZEATFAR AT HER S AT b LIk 20 2 5 C &, FEOLERMNEH
X 71J& Astronesthes Richardson, 1845 I& =K {¥ RIREICIE ST &, X UEHERESEN 20 LU &
DHPEIH D IKIEE 100-1,000 m 14T % iR EiE EORgCcRERME & TN % (Regan and
UkPEE U I EE AT, I BSaE oI Trewavas, 1929 ; Gibbs, 1964). %7z, AJ&EBIfE
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BAMEZ ZFT 65 HEMENHONZD, ERL
FHEDIR, FHE, BIXUFEKD itk
T EDILEDOHAEDE T 9 i species group &,
CNSOMRICIIE E 30 8 M X ) E N5 (Parin
and Borodulina, 2003 ; Liao et al., 2006).

Astronesthes cyanea species group (sensu Goodyear
and Gibbs, 1970) I HTE 7 BIFEZ & H, FREH
R 42-50, T HEMESREU 16-21, EEAVRERHY
E LLFHEBHNEWD, ZOEINEEZBA K
W, MRS O RN AR 3-4 EFEEE DS E AR 2R RO
A SN NTIEBRT % (Ustronesthes micropogon
Goodyear and Gibbs, 1979 TIXEHI N D 7Z W), B
K UKL 40-60 mm C F- 825 01 BB R FO B
ERENZ2GEDRMTEREINS (Goodyear
and Gibbs, 1970 ; Parin and Borodulina, 1997, 2003 ;
Liao et al,, 2006). ¥i{% « TJEA (2013b) (EHAE
PO AMEOS b2 [/ b AT F A
Astronesthes cyanea (Braver, 1902) 38X U7 0 b 1577 F
A Astronesthes indopacifica Parin and Borodulina, 1997]
G LD, chbi3 e RO AEE
% D FE O HE %2 & < (Parin and Borodulina, 1997,
2003 ; Liao et al,, 2006). —77, 2002 fEic /|75
& 2010 FEI/ AT IR R TI D BG5S N A B R
D2 REAR, BMNFGEL, Riidb MK
5T L, BRUREELIBIC 1 0O FE B i
ABT EMD, HAEOMM 2 L I3HE5. Al
T TIN5 28R %Z H ARG 8 O Astronesthes
Jormosana Liao, Chen and Shao, 2006 IC[E]E L, JERE
R 2 SN RL T % & & B ICATE D FiERI 44
iR L.

BFiEEMHE

FHIEE G 7Y 2V F X% HIW T 0.1 mm Hi
MCEHM U7z, BHEBEII X MEEZIRE L
Tt U7z, GHE- BHllo Fikid BB Ich
(2013) IZHEVy, EEDEHANZ Gibbs etal. (1983) I
otz FHAMDER - BT BLICERE - TF
N (2013a) IZf€vy, BR (HEGFREER), 1P (Ml
RIFEOEHR), PV (BRI RE ), VAV (8
FRERIRYER), AC (BEFLER), v (IRHAIR
W), ve (EMIZEFLER), 1A (RAIE
W), 1¢ (EHFEER), ov (ME g (Al
FNAR), VAL (REBARIRLER), BXT 0A (I
FEEs) EMEEI L7z, & 51T, HEERAMNC B
169 % T 75 F8 O 8 72 TR 8 D'C 25 scalelike spots
EEFE L Tz, FEHE(KE standard length, 9HE head

length, E£Z £ barbel length l&, Z N ZF 1 SL, HL,
BL &Higad L7z,

KIEHOMEICE LT, TIE 2007) BXUHL -
SEE (2015) I L7eSWeEgid e LTilo 7z,

AL T U7zREARE, JbiE R E R e EmY)
FEOKPERL 2 BH (HUMZ), & MR B 22 8 v
EYEIEE (BSKU), K CHEIZAEEY
(NSMT) ICFiEN TN 3.

Astronesthes formosana Liao, Chen and Shao, 2006
BATY MATER (FFR)
(Figs. 1-2, 3A, 4A, B)

Astronesthes formosana Liao, Chen and Shao, 2006: 519
(original description, type locality: Dong-gang,
southwestern Taiwan); Shao et al., 2008: 240
(Pingtung, Taiwan); Ho and Shao, 2011: 35 (Taiwan).

Astronesthes indopacificus (not of Parin and Borodulina,
1997): Koeda, 2019: 257 (southern Taiwan; in part).

SCEAZAR 2 {A{A : HUMZ 210903, 111.1 mm SL,
/N TR FE B T, 28°58.20'N, 141°55.20'E-29°21.40'N,
141°56.20'E, 7K ¥ 40-780 m, 2010 4 12 H 19 H ##
£, 8 —7% ) NSMT-P 76430, 84.6 mm SL, J\ i
138 B3, 24°30.9'N, 125°33.3'E-24°23.6'N, 125°30'E,
JKPE 208 m, 2002 4 5 F 19 HE#EE.

B AHMIXROBEHEOMEIEDLREICKD,
Astronesthes cyanea species group Oftfdi & &7 T =
% RTHEEEE 46-48 0 1 ADENFHIEL, BL
& HL @ 50.0-80.0% ; F2D Kb T I AT
% 5 1C 49-54 5 FHHDBERIC 16, SALBAIC ]
R EDZOIHB R, & U IZRARIRFOEHE
2l A, EEEEIC 1B X THERAicH S Dh o
B AR FOCHEDNBUES % SHTR I 1 & 1 i /5 i
KR ZERLS, L BEEICEDIKZ S
(Goodyear and Gibbs, 1970 ; Parin and Borodulina,
1997 ; Liao et al., 2006 ; AHFZ%).

SCEL  RIEUE - 8 MEE B total vertebrae 46-48 ;
T fiE % S5 B dorsal-fin rays 18-19 ; & ff€ ff& S5 £ anal-fin
rays 13-14 ; MfiEESEL pectoral-fin rays 8 ; HEHERESREN
pelvic-fin rays 7 ; SEFEEX gill rakers 3-4 + 11-13 = 15-16 ;
MR B %X comblike teeth 22 ; 12545 B %X palatine teeth 3.
FCHIROFEUE  BR 16-17 ; IP 9-10 ; PV 14-15 ; VAV
19-20 ; AC 10-11 ; IV 24 ; VC 29-31 ; 1A 43-44 ; IC
53-55; 0V 14 ; VAL 19 ; OA 33.

M (% SL) : HL 24.7-26.0 ; {4 & body depth
17.9-20.0 ; 5 fi& i = pre-dorsal length 53.0-56.6 ; /i fi&
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Fig. 1. Astronesthes formosana collected from Japan. A, HUMZ 210903, 111.1 mm SL, off Ogasawara Islands; B,
NSMT-P 76430, 84.6 mm SL, off Yaeyama Islands.

Hij £ pre-pelvic length 51.3-51.6 ; E2A 5 caudal-peduncle
depth 54-6.0 ; & i £ caudal-peduncle length 9.5-11.3 ;
5 & FL K E dorsal-fin base length 31.4-31.5 ; B g HL K
£ anal-fin base length 12.7-12.8 ; BL 16.7-18.4.

FHE (% HL) @ HR%E orbit diameter 20.9-21.2 ;
i AR FR interorbital width 26.8-27.7 ; BL 67.5-70.9.

Z OMEFHE (%) @ BiERIKE/ TERER
anal-fin base/dorsal-fin base 40.3-40.6.
KiFevfiE<, MR 2. REiERiEEE O
RS THRRICHED. HEIHRIEPPAKEN. BRI
ML T, OHOHPRI DR[O LAFICAIET 2.
MERE<, FHEOEE EFEK DHT/FICZ2EH T
. wibwE, #5, O&EG, BXT FHEEFIR
M7, T LB R L U 7oKk 2 2
NZNIHA %, w1 LBEHEIE 15T, 52 ik
E. @83 AG 1. OFEmEE 175,
THEEE 1PN, B RS RE. I LFER
&, RBEOF EEERMNENDIE D, BO%S
ZHWTEHEICES. ZORKEEE, BAICm»D

RFNCKEL 5D, 51 K O/NBIR A 7% fr
Z%. WEREITRXTMEND %S, HHEH 1 B
DETIFHE2EEZEON 12, BREIEEIPEE
T, WIERBIESREROTTNTAOE. BiEs
1 BESFDRE T IIH 2 5560 1/2. EIEH 4 iE5
MRET, IXTADF. Hfg L BEIEDOIESIE D
RPEL, ERETXTADR. BiEE X7 5.
Riciidza <, £ THE.
RHATINEL, MEEZET S, HHZEMKE, Tl
FE L S g AR E T E oM, B&
UREES I & RERE F TOERICH RN D D,
CNSREBRET 1 HNCIES. FOCMmOMERIETE
AR DO 1/5-1/4. BEMIFCIRTIE, Hofg Rk
ETHOCRR 34 HAEH U, EARIN IR
BHND. BEICIE, FHEEEIC 1 OB FE
YA 0, EEEICIE R (Fig. 2). S=fL&)T
DFHNBHIHBIRT, ZTDOWNERIC 3 HD I 755
FREAMiED B (Fig. 3). TEEHMICKESFEL
72 1 {EDOHB R FAEHNH O, ZO LimlEiED I
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IROESICEL, R E ESE O ML D R
THNET S, RAIOHBREFECHINE <, &
fzEedw sl o LTI ABANS 7-8 N34T %
(Fig. 4). PUHAFEYCARIE N5, SAERES i, 5 &G
Ji8E K O RO IEHINS LRI e L, (R
KRR D T ORMTRFEX SIS, HBERD
K UM TIXEEL, NHRZRAIRFECH

2T % .
BEE#OEBE (KiZ—ticBEE0. 5, 3L

ae, FOCHE, BRUMMFLRITAMG. HEERE,
H L oo ROE 2L, FNLSMNIHE
.

Sf AEIZEE (Liao et al., 2006 ; Shao et al.,
2008), BRUNELFEEMWE /NFEFEEMH O

Fig. 2. Prominent luminous patch on the lower jaw of
Astronesthes formosana, NSMT-P 76430, 84.6 mm SL.
Scale bar indicates 10 mm.

Mo HhoHIbNn%.

fmE A 2EARITEAHEEED 4648, 5HERESE
Bhd18-19, BLIG HL 2 H 2 73\ (67.5-709%), M
BEELER THOLAR 34 EFE DN ERIN T RN 5
ANTEINT 5, IR 72 TR S KUk
SN DM Z %75 E DR D A. cyanea species
group IZ 77 FAE N % (Goodyear and Gibbs, 1970 ; Parin
and Borodulina, 1997, 2003). AFEHEE = KFENSIAL
WEENTHD, ENVEPNA3IHE (k7o h
FE R, A micropogon ¥5 & U Astronesthes dupliglandia
Parin and Borodulina, 1997), B XUEENFET % 4 FH
(4stronesthes lamellosa Goodyear and Gibbs, 1970, 7 7K
7 1 177 F R Astronesthes macropogon Goodyear and
Gibbs, 1970, 7N HTFAIB LT A formosana) DE
ST S5 (Braver, 1902 ; Goodyear and Gibbs,
1970 ; %+, 1983 ; Parin and Borodulina, 1997, 2003 ; Liao
etal,2006). AWFZED 2 EAITENFEET BT LMD,
HAEB RO = 71 M7 F A2 5 B EEDRYS
M7 3 FREAMEIC 72D, SHICLITOREOHM
EHOETENFEET S 4O TE A formosana D
FC—ET B . KeBFMEFEDY 4648 (4. formosana T
1 46-48, A lamellosa Tl 42-45), BEE D HE O
67.5-70.9% (A. formosana Tl 50.0-80.0%, A. lamellosa
T 1% 90-100%), DO KNP P KT 2 U
Sformosana TIEARIHDRPIEKL, 7abhF7FRT
WEEFE AR LAY, THOBERIC 1 X OB AT

Fig. 3. Comparison of prominent luminous patches behind the upper nostril and smear-like luminous
patches in Astronesthes formosana (A, HUMZ 210903, 111.1 mm SL) and 4. indopacifica (B, NSMT-P
58408, 65.4 mm SL, off the Pacific coast of Tohoku region, Japan; C, HUMZ 222537, 86.9 mm SL).
Arrows indicate prominent luminous patches behind the upper nostril; broken lines, smear-like
luminous patches; and solid lines, smear-like luminous patches on the dorsal head surface.
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P22 % (A formosana TIE FEAIC 1 XTOBAME 77
B A, A lamellosa &7 k777 F A TlEKRL),
RIS RS (4. formosana TR E, KR
APHTFRTEN L OO DOIHB R FNHZ M A 5),
BRI KOS IS AT CaR L L, T
R AIRFE B 2T B (4. formosana T3 8H
ERICHAIFEERR D EAE L, AR F TS
B0, RRTH AT FEATIE, WS, TESE, BE
BAHEB K UBA LfhEa 2, 2 < ORRBIRFE
Nz A %), g7, XU EEKIIIC
AN FE R DNEAEL, ARG Z R U
Sformosana TIXIATED & E HEITH T THANFE 2 M
BHEL, ZN5RMAERIC KO/ VIR RO
KT 5. RKRT7HMATFATIEE L OWIER
FNHZ M Z %) (Goodyear and Gibbs, 1970 ; Parin
and Borodulina, 1997 ; Liao et al., 2006).

Fig. 4. Distribuiton of luminous patches on the body of
Astronesthes formosana (A, NSMT-P 76430, 84.6 mm SL;
B, NSMT-P 115635, 70.9 mm SL, off Taiwan) compared
with scalelike spots and prominent luminous patches on
the head and body of 4. indopacifica (C, HUMZ 222537,
86.9 mm SL, off the Pacific coast of Tohoku region, Japan)
in. Solid line arrows indicate prominent luminous patches
on body (grayish tissue); broken line arrows, scalelike
spots (small white luminous spots).

Liao et al. (2006) & A. formosana 737 1 k117 F
A/xEBMB L, LA otpEEE LT, K
FEDEEED, I, BRTEMANCZ < OMMIFOLRR,
LS BRARIOHZIiAZ (/a7 FAT
3DV, EMREE ORI T /5 THIE
L, 2O MihE L3S FnzsEzs (Zuabkhyr
FATIEARTHREL, = LUEEG PRz R,
BRUERALES O FOCHN 1 D2, &
LLERAIRTHZ (VO b AT FATIIES 14
DFH) TEEZEF. L, AFIZEORE, i,
I, BXCEMOMMFE IR D7, FHEE
DA IR R AIRFE D746, XU EMES
DA T CHE O PR ALE & FFEREICBNT, 2
o CHAMR I 22 EAEFE T s> Tz (Figs. 3-4).
F7z, RAIOHBGFOCHEORE, 2BV TR
REBRFIZIIRELBRDIEBNLL [4. formosana (n
=3, 70.9-111.1 mm SL) T 2-8{[l, A. indopacifica (n
=10, 22.8-86.9mmSL) T 0-9 fiil], HIFIEEICAE
CHErE Nz (Fig. 3). SALETT ORI,
LEHHEATHWZAARED 7 0 b 717 F A 10 fEAD
55 5{E{A (62.9-86.9 mm SL : BSKU 125350, NSMT-P
58408, 58474, HUMZ 222507, 222537) HSYIRFEN
Wzfiiz, iz 1{EA (NSMT-P 58408, 65.4 mm SL)
ICAKE & FIRRORHE FABRFOEHDY 1 F KD Z1)
MR 5N (Fig 4. MA T, Liao etal. (2006)
MERICHW 70 A F0%, saxA 728
DIz 2 EADI (54.0-98.7 mm SL) THO, {AEZE
BBRXURELRZETZICEATREEZD
N5. £z, W@EIO N7 FIEORHIEK
R H, AEFZETHOWIZAARE 1 f24 (NSMT-P
58474, 677 mm SL) IZ BV T, EFICAHBETH
BRI NRD SN, Lizh> T, BfE
NS 2MOAMEFIHIERR, FHREL O
BHRAMOEEDOALEZ NS (Fig 2). FHHIC
I RO DH B LB T, RHFFETIEAR 2 I
KD Liao et al. (2006) HR U7z A. formosana DRFE
WCRRIC—B U8, ARICHE Uz,

Goodyear and Gibbs (1970) & A% & R FE#E T,
KEEDNSHISENE KRR T A M AT FRICHENT
HHERT T DR B OBAE AR IS PR A28 AR
BT EERIMUTE. £z, R THRETH
ATFAL 7 AT FANIEFITHELIL, R
/NEER (60 mm SL LUF) 1S 35U T ik it e 0D 3k
AR TH 2 &Z/RLTED, [AEEIC, Liao
etal. (2006) (F/NEEIA (50 mm SL) IZBWNT 4
Sformosana ¥ X U A. indopacifica DFEAN D K #E T H
5T EZRLTVAS. SBING 3IHOEMNED
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LB OMENT, BXU A formosana DHZNME DR
FEDT=DIC, ZEOREAICED @GN 7% ARG
hEENS.

AMTHEE Lz 2MAkD 5 B, HUMZ 210903
WKHRDERA T AT FAOHFZRE LTz,
T OHFRE, AFED XA THEHIDNEELETH D,
X Tz A HEH O FE /N D formosana Y15 O B FE D
Formosa I FH3K 9 % T & ICIKTS.

LEBRIEA  Astronesthes indopacifica (10 {E{A) : 3
Jb K F ¥ i (6 i 1K, 64.5-86.9 mm SL), HUMZ
181689, 201246, 222507, 222537, NSMT-P 58408,
58474 —H IR R B di i (1 H 1K, 62.9 mm SL),
BSKU 125350 ; =47 (3 f# {4, 22.8-73.3 mm SL),
BSKU 9014, 45034, 76850.

Astronesthes formosana (1 {f#{&) : & (70.9 mm
SL), NSMT-P 115635.

| 3

AWFEZ21TICHTD, HEHEAM LS XU
TUHES L (ENZRPA IR ICAEAGH O H
ZX o TV, K7z, HBoCAEL CbiEE R
FREGTVIBD) IAEAREH], B XK OAH SIS
LTl DTHEREZVIZIEWT., LEDF LI
JES LB L LTS,

5l B X B
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