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Abstract. Single specimens of the Arrowfin Bigeye
Priacanthus sagittarius Starnes, 1988 (Teleostei:
Priacanthidae), collected off the Pacific coast of
Boso Peninsula (Chiba Prefecture) and Ishigaki-
jima Island (Yaeyama Islands, Okinawa Prefecture),
represent the first confirmed records of the species
from those prefectures. Previous records of the
species in the Pacific coast of Japanese waters have
been limited to west of Kanagawa Prefecture, with
records from Okinawa Prefecture being unconfirmed
or lacking detailed locality data.

Introduction

Priacanthus sagittarius Starnes, 1988 (Teleostei:
Priacanthidae) is widely distributed in the Indo-
West Pacific, usually inhabiting rocky reefs (Yamada
1997; Starnes 1999). Although widely recorded
from the Pacific coast of Japan west of Kanagawa
Prefecture (Hata & Nakae 2021), specimen-based
records or those with detailed locality data from
Okinawa Prefecture are lacking, and the distribution
of the species in the prefecture is poorly known.
Recent collections of single specimens (described
herein) from the Pacific coast of Boso Peninsula,
Chiba Prefecture and Ishigaki-jima Island, Yaeyama
Islands, Okinawa Prefecture, represent the first
reliable records of the species from those prefectures.

Materials and Methods

Methods for counts and proportional measurements,
shown in Table 1, followed Starnes (1988). Standard
length, total length, Kuroshio Biological Research
Foundation, and National Museum of Nature and
Science are abbreviated as SL, TL, KBF, and NSMT,
respectively. All measurements were made with
calipers to the nearest 0.1 mm. Curatorial procedure
for the specimens followed Motomura & Ishikawa

(2013). Genomic DNA of the specimens was
obtained from the muscle or fin pieces preserved
in 99% ethanol. The method of DNA extraction
and mitochondrial genome sequencing generally
followed Matsunuma et al. (2022), the primer set
used was L-708-12S (5'-TTA YAC ATG CAA GTA
TCC GC- 3") and H-1784-16SG (5'-TTC AGC
TTT CCC TTG CGG TAC- 37). The sequences
are registered in the DDBJ/EMBL/NCBI database
[LC706438 (NSMT-P 143257) and LC706439
(NSMT-P 143549)].

Results and Discussion

Priacanthus sagittarius Starnes, 1988
Standard Japanese name: Minami-kintoki
(Fig. 1; Table 1)

Material examined. NSMT-P 143257, 220.6 mm
SL, 270.2 mm TL, off Wada Fishing Port, Wada,
Minamiboso City, Chiba Prefecture, Japan (obtained
at Wada Fishing Port), 18 Nov. 2021, coll. by H.
Hata and M. Nakae; NSMT-P 143549, 296.2 mm
SL, 365.0 mm TL, south off Ishigaki-jima Island,
Yaeyama Islands, Ryukyu Archipelago, Japan
(24°17'N, 124°14'E), 220 m depth, 9 Dec. 2021, coll.
by H. Hirasaka.

Description. Body oblong, laterally compressed.
Dorsal profile from snout to origin of sixth dorsal-
fin spine gently elevated, thereafter gradually
lowering to caudal-fin base. Ventral profile of body
lowering from lower-jaw tip to pelvic-fin insertion,
subsequently parallel to body axis, and elevating
from origin of third anal-fin soft ray to caudal-fin
base. Eye and iris round. Anterior and posterior
nostrils located anterior to orbit, close to each other;
anterior nostril oval, vertical dimension longest;
posterior nostril slit-like. Pelvic-fin insertion slightly
posterior to vertical through posterior margin of
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Fig. 1. Fresh specimens of Priacanthus sagittarius from (A) off Minamiboso City, Chiba Prefecture, Japan (NSMT-P
143257, 220.6 mm standard length) and (B) near Ishigaki-jima Island, Yaeyama Islands, Ryukyu Archipelago, Japan
(NSMT-P 143549, 296.2 mm standard length).

1. 2 3 % b % Priacanthus sagittarius (A: NSMT-P 143257, ERHE(R S 220.6 mm, T-ZEELFFEAHI ; B:
NSMT-P 143549, HE#E(R R 296.2 mm, /\ 5 L35 B 1 E5 BV ).

N

ALER ]S ¢ THERL - MERLEIRLERD S F S X v b &),



eye. Base of last ray of pelvic fin slightly anterior
to uppermost point of pectoral-fin base. Second
pelvic-fin ray longest, last ray connected to abdomen
by membrane. All pelvic-fin soft rays branched.
Outer profile of pelvic fin lowering from fin origin
to second fin ray tip, elevated to fifth fin ray tip.
Posterior tip of depressed pelvic fin slightly beyond
origin of second anal-fin spine. Uppermost point
of pectoral-fin base slightly anterior to posterior
tip of opercle, below level of lower eye margin.
Lowermost point of pectoral-fin base just below
second dorsal-fin spine origin. Pectoral fin round, its
posterior tip blunt, not reaching to vertical through
anal-fin origin. Dorsal, ventral, and posterior margins
of pectoral fin almost straight. Dorsal-fin origin just
above uppermost point of pectoral-fin base; tenth
spine longest spine; fifth soft ray longest ray. Corner
of outer margin of soft portion of dorsal fin rounded.
All dorsal-fin soft rays branched. Anal-fin origin
just below seventh dorsal-fin spine origin. All anal-
fin soft rays branched; outer margin of soft portion
rounded. Caudal fin truncate; dorsal and ventral
margins nearly straight, both pointed posteriorly;
posterior margin centrally convex. Anus just anterior
to anal-fin origin. Mouth terminal, posterior tip of
maxilla barely reaching below anterior margin of
pupil. No supramaxilla. Bands of villiform teeth
on both jaws, vomer, and palatines. Tooth band on
vomer V-shaped, broadly pointed anteriorly. Tongue
edentate. Snout tip pointed, above level of iris upper
margin. Lower jaw tip pointed, slightly above level
of eye center. Posterior edge of preopercle serrated.
Lower margin of preopercle and posterior margin of
opercle smooth. Short spine on angle of preopercle,
its posterior tip not reaching opercular margin. Body
covered with small scales. Both lips without scales.
Lateral line complete, originating above anterodorsal
tip of opercle and rapidly rising to just below third
or fourth dorsal-fin spine, subsequently lowering
to caudal peduncle, thereafter straight to caudal-fin
base.

Color when fresh (Fig. 1). Body uniformly
reddish-silver. Dorsum above lateral line red.
Pectoral fin transparent, rays reddish. Pelvic fin
entirely red, with yellowish central tinge between
first soft ray and fourth soft ray. Fin membrane
connecting last pelvic-fin ray and body whitish.
Black blotches (obscure in NSMT-P 143549) on base
of pelvic fin and anteriorly on dorsal fin. Dorsal,
anal, and caudal fins light red with obscure white
spots. Dorsal fin basally yellowish. Outer margin
of soft portion of dorsal fin and ventral margin of

anal fin yellow. Posterior margin of caudal fin black.
Pupil black, iris bright red.

Distribution. Priacanthus sagittarius is
distributed in the Indo-West Pacific from Réunion
and the Red Sea to Japan and Samoa (Starnes 1988,
1999; Hayashi 2013; Hata & Nakae 2021). Recent
invasion of the species into the Mediterranean Sea
has also been reported (Alshawy et al. 2019). In
Japan, P. sagittarius has been reported from Aomori
Prefecture (Tsugaru City), Toyama Bay, Izu Islands
(Miyake-jima Island), Sagami Bay, Mie Prefecture
(Shima City), southern part of Wakayama Prefecture
(Shirahama and Minabe towns), Kochi Prefecture
(Iburi), Hyuga-nada Sea, mainland of Kagoshima
Prefecture, Koshiki-shima Islands (Shimokoshiki-
shima Island), Osumi Islands (Tanega-shima Island),
Amami Islands (Amami-oshima Island), and
Yaeyama Islands (Stern 1988; Hayashi 2013; Hata
& Nakae 2021; Murase et al. 2021; Shimose 2021;
Wada 2022). It is newly recorded herein from Chiba
Prefecture and Ishigaki-jima Island, Yaecyama Islands
(Fig. 2).

Remarks. The present specimens are assignable
to the genus Priacanthus as defined by Starnes
(1988), having the following characters: preopercle
entirely scaled; dorsal, anal, and caudal fins lacking
small dark spots; 9 or 10 scale rows between dorsal-
fin origin and lateral line; pelvic fin slightly longer
than head; fine serrations on anteroventral margin
of lachrymal bone; anal fin with 15 soft rays, dorsal
fin with 13 or 14 soft rays; scales in lateral series
62 or 67. Moreover, the specimens were identified
as P. sagittarius on the basis of the following
combination of characters, which closely matched
the diagnostic features of P. sagittarius given by
Starnes (1988, 1999) and Hayashi (2013): single
black blotches on fin membrane between first and
second or third dorsal-fin spines, and pelvic-fin
insertion; pectoral fin transparent, lacking distinct
color; dorsal and anal fins light red; total gill rakers
on first gill arch 21; truncate caudal fin with convex
posterior margin; spine on angle of preopercle short,
not reaching opercular margin; tenth dorsal-fin spine
length 181.1-208.4% that of second dorsal-fin spine.
Moreover, the mitochondrial DNA sequences of
both specimens indicated close affinity with 1,084bp
of P. sagittarius [specimen number / registration
number: KBF-I 1070 / LC654219, NSMT-P 140774
/ LC706437], registered to the DDBJ/EMBL/NCBI
database as eDNA reference data.

As detailed by Hata & Nakae (2021) and
summarized in Fig. 2, P. sagittarius has been
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Table 1. Counts and measurements, expressed as percentages of standard length, of Priacanthus sagittarius from Chiba

Prefecture and Ishigaki-jima Island.

FLTEER - GEEES F 2 % v b % Priacanthus sagittarius DFHE - FHAFZE .

NSMT-PNSMT-P
143257 143549
Chiba Pref- Ishigaki-

ecture jima Island
Standard length (SL; mm) FEHE{(RE 220.6 296.2 8th dorsal-fin spine length 75 fi&55 SHfil= 16.1 16.5
Counts FE0PH 9th dorsal-fin spine length 75 fi& 5 9%k = 17.1 17.0
Dorsal-fin spines 5 g% 10 10 10th dorsal-fin spine length ¥ #EE 104 18.2 19.1
Dorsal-fin rays 75 fig#ik 5551 13 14 Ist dorsal-fin soft ray length ¥ &5 11k &R 21.2 20.8
Anal-fin spines B ff&ififi%k 3 3 2nd dorsal-fin soft ray length ¥ ff&55 20k 55K 21.9 21.5
Anal-fin rays &S5 15 15 3rd dorsal-fin soft ray length 5534k 5&E 23.1 24.6
Pectoral-fin rays Jffi&HkS& 4L 18 19 4th dorsal-fin soft ray length 5 &34k 5K 22.3 23.6
Pelvic-fin spines g% 1 1 5th dorsal-fin soft ray length 75§55 58S 21.1 23.1
Pelvic-fin rays FE &K% 5 5 1st anal-fin spine length &5 1Bl 8.7 9.3
Scales in lateral series {AHIFGES1) ik %k 67 70 2nd anal-fin spine length B g5 25 12.6 12.3
Lateral-line scales {HIl#5 @555 62 67 3rd anal-fin spine length &g 3% 15.8 16.1
Vertical scale rows {151 @k 46 46 Ist anal-fin soft ray length g5 1HE 19.7 18.6
Scales above lateral line {fllf#_J7R5%1 @55 9 10 2nd anal-fin soft ray length BEffE5E20k 5K 214 20.7
Scale below lateral line fflf# T /7REFI S 41 37 3rd anal-fin soft ray length BffE5538k 5K 21.8 22.1
Gill rakers 55 185 | o> flEFI 5 5+16 5+16 4th anal-fin soft ray length B g 548K 22.7 23.4
Measurements (% of SL) FHHITEZE 5th anal-fin soft ray length ¥fig5E SIS 22.7 24.1
Body depth {45 41.1 40.7 Distance between dorsal-fin origin and uppe 25.5 25.6
Body width {4 17.4 14.4 rmost point of Pectoral-ﬁn Ease T B >
Caudal-peduncle length FEilE: 14.8 12.7 Sﬁfijﬁégfﬁ‘;{:y i Vi@‘ntﬁ?ﬁ}_ o 4390 395
o istance between dorsal-fin origin and 39. .
Eizgitﬁeiuglédepth Fetmii 93 86 E)Elvic-ﬁn insertion T EEFLE D> & Hﬁgﬁé%}ﬁ
gth S5 31 339 HiIdh % < o B
Head depth 3115 38.2 384 Distance between dorsal-fin origin and anal- 45.6 455
Head width SHIE 18.5 18.3 fin origins 0> & I £ TD
Horizontal bony orbit length R {1% 14.9 15.3 PR
Bony interorbital width R skl 7.8 7.0 Distance between pectoral and pelvic fin ins 15.9 17.2
Snout length W= 92 10.1 ertions E@ﬁ’é%ﬁkﬁﬁmﬁ# & [ L HiT &
Mandibular length T3 219 21.1 TR .
o o5 97 Db wpamotpou g0 5
Pelvic-fin length i} 34.7 344 JEE -3 o, BT % 0 o P
st dorsal-fin spine length #5525 1Bk 7.7 7.2 Distance between pelvic-fin insertion and 29.5 29.7
2nd dorsal-fin spine length 7 fi& 55 20 10.1 9.2 anal-fin origin JEFEHLIE D> & BEEITH
3rd dorsal-fin spine length 5 &% 3R 11.6 10.8 ¥ CORFEE
4th dorsal-fin spine length {554~ 13.5 12.0 Dorsal-fin base length 15 flE5LE R 57.0 58.5
5th dorsal-fin spine length 5 &5 S broken 13.5 Anal-fin base length B gL K & 35.9 35.6
6th dorsal-fin spine length T4 65 14.9 14.9 Pectoral-fin base length gL/ = 6.1 5.9
7th dorsal-fin spine length 75 &5 7R 15.6 16.1 Pelvic-fin base length IEfiEJLIKE 4.8 4.1

recorded off the Pacific coast of southern Japan,
from Sagami Bay to the southern coast of Kyushu,
and at several coastal localities in the Japan Sea and
East China Sea. Therefore, the specimen collected
from Boso Peninsula (NSMT-P 143257) represents
the first record of the species from Chiba Prefecture.
In the Ryukyu Archipelago, previous records of
the species had limited collection data, restricted
to Tanega-shima Island, Osumi Islands (Kaburagi
2016; Kagoshima City Aquarium Foundation 2018)
and Amami-oshima Island, Amami Islands (Fujiyama
2004; Nakae et al. 2018). Although Gushiken (1972),
Yokoi (1989), and Etsu (2002) included photographs
of P. sagittarius in their report on fishes of Okinawa
Prefecture, they did not provide detailed locations.
In addition, Masuda et al. (1975) stated that the

species was common in the Ryukyu Archipelago,
showing a color photograph of a fresh specimen of
P sagittarius as Priacanthus sp., without collection
locality of the specimen and distributional range
of the species. Although Yamada (1997) and
Koeda (2018, 2020) stated that P. sagittarius was
locally called “iki-gusara” and “kusara-akayu”
in the Ryukyu Archipelago, they did not include
any detailed records from Okinawa Prefecture.
Moreover, Yoshino et al. (1975), Yokoi (1989), and
Etsu (2002) noted that local names such as “iki-
gusara” were also used generally for priacanthid
fishes. Accordingly, distributional records of P.
sagittarius in Okinawa Prefecture are uncertain, and
Hayashi’s (2013) review of Japanese priacanthid
fishes, did not include the Ryukyu Archipelago in
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Fig. 2. Distributional records of Priacanthus sagittarius
in Japanese waters. Stars and circles represent localities of
the specimens examined in this study and previous recor
ds, respectively.

X2. 3 7 S ¥ ¥ b X Priacanthus sagittarius® HARIZE
257K (ke & el Z N ZFNAINIEIC & > THAH
BfERR & L7 iR & e D & o 7 il 2 7R ).

the distributional range of P. sagittarius. Including a
photograph of the species, probably collected around
the Yaeyama Islands, Shimose (2021) stated that P,
sagittarius was rarely fished in those islands, but
a detailed collection locality of the photographed
specimen was not given; nor is the latter known to
have been retained. Therefore, the present specimen
(NSMT-P 143549) collected from Ishigaki-jima
Island represents the first reliable specimen-based
record of the species in the prefecture. Nevertheless,
judging from the records of the species from the
Satsunan Islands (Tanega-shima and Amami-oshima
islands, Kagoshima Prefecture) and islands in
Okinawa Prefecture, the species is apparently widely
distributed in the Ryukyu Archipelago.
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