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Redescription of Hemitrygon akajei with description of the cryptic
stingray species Hemitrygon ariakensis sp. nov. from the Northwest
Pacific (Myliobatoidei: Dasyatidae)
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Abstract
We redescribe Hemitrygon akajei (Biirger in Miiller and Henle 1841) based on the lectotype and newly collected specimens,

and describe Hemitrygon ariakensis sp. nov. from western Japan. Owing to their considerable morphological similarity
and sympatric distribution, these two species have been subject to longstanding taxonomic confusion, with one remaining
unrecognized gray H.
akajei was originally described from six syntypes, including juveniles that likely represented multiple species, including
the cryptic one. Species identification in Hemitrygon is It d not only by i ific morphological resemblance
but also by marked ontogenetic changes between juveniles and adults. Herein, we describe the external morphology of both
species across developmental stages to aid in their distinction. Hemitrygon akajei and H. ariakensis sp. nov. can be distin-
guished by the following combi of characters: art of denticles on dorsal surface of disc and posterior part of
tail; shape, and arrangement of thorns on dorsal tail anterior to caudal spine; presence or absence of transverse groove
on ventral surface of disc: coloration of ventral tail fold; shape of outer marginal color band on ventral disc: morphology
of clasper and prepelvic processes of pelvic girdle; and number of prespine separate centra. Stingrays are important fishery

a cryptic species for over 160 years prior to the availability of molecular evidence. The red

resources and key mesopredators in Japanese coastal ecosystems, influencing populations of other fishery species. The abil-
ity to distinguish these two s facilitate more accurate ecological research, inform species-s
<. and promote ef iodiversity management, Such taxonomic resolution is essential for understanding coastal

tem dynamiics.

ecific conservation

Keywords Taxonomy - New species - Cryptic species - Western Japan - Ariake Bay

Introduction

The red stingray Hemitrygon akajei (Biirger in Miiller and
Henle 1841) is widely distributed in the coastal s of
the northwestern Pacific from Russia to Chi

gisury of Zoslogical as its primary habitat. This specics, k
- T23-A6E0D Japan, is characterized by a distinctive external morphol-
ogy, including a broad yellow outer margin along the ventral
surface of the disc. The habitat of H. akajei ranges widely
close to human settlements to riverine

s article was registered in the Official Re;
Nomenclature (ZooBank) as 547635C0-SE
6564EDB

T cle was published as an Online First article on the
online publication date shown on this page. The article should be
cited by using the doi number.

from coastal are:
envi (Yoshigou 2007), making it one of the most
1 Atsuko Yamaguchi familiar stingrays along the Japanese coast

y-atsuko@ nagasaki-u.ac.jp

The vertebrae of H. akajei have been excavated from shell
Keisuke Furumitsu middens dating back to the Jomon period (Naora 1965). In
furusuke @nagasaki-u.ac.jp modern times, H. akajei is caught and consumed across
Faculty of Fisherics, Nagasaki University, 1-14 Bunkyo Japan, and its liver is used for medicinal purposes. Histori-
21, Japan cally, its caudal spine was used for hunting, indicating a

Published online: 19 December 2025 9 Springer



FILFEIA EZHRREICHT SH=EDER
FIL MEIA(SEFHEEDERON ? JRBIRE TRIB LTZDOH ? K (;ﬁﬁ b‘bEE‘CL\%ODb\ ?

© 2000£FtAN 5/ Hﬂ:ﬁd)‘ﬁl
EEDTA DIEEIEE

o BRILOED Hh L
iB) (c_'%iaba. s e
EUROTER, R |

=i#) (20004FtR) (&, FILMEIA (X1 > RIR
EORFHELZISNTSD., RIER(EDIZHE
F(ICERSKET DXL S ([CIROIZEHERMETNTL
Iz = RRICXBEENTSHO I




FILMEIA(IREHED DRV S TFIREDFRIECTH S &2

=752 Aetobatus narutobiei White, Furumitsu & Yamaguchi, 2013
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A New Species of Eagle Ray Aetobatus narutobiei from
the Northwest Pacific: An Example of the Critical Role
Taxonomy Plays in Fisheries and Ecological Sciences
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Demographic analysis of the impacts of

Changes in growth of the Naru eagle fishing pressure on the Naru eagle ray
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ORIGINAL RESEARCH

|Reproductive Biology and Embryonic
Diapause as a Survival Strategy for
the East Asian Endemic Eagle Ray
Aetobatus narutobiei

Atsuko Yamaguchi'*, Keisuke Furumitsu' and Jennifer Wyffels:

Laboratory of Marine Zooiogy, Graduate School of Fishanes and Emvironmental Sciences, Nagasali University, Nagasald,
Japan, * Genter for Bioinformatics & Gomputational Biokogy, Uinversily of Dalaware, Newark, DE, Unitad States

Batoids comprise five of the seven most threatened families of sharks and rays. The
East Asian endemic Naru eagle ray Aetobatus narutobiel is a large bodied ray whose
estuarine habitat overlaps with an economically valuable bivalve fishery. In response to
decreased bivalve yields, the government initiated a predator control program and as a
result, Naru eagle rays have faced intense and targeted fishing pressure during the last
two decades. The long-term impacts of the predator control program on the population
of rays and bivalves and their balance in the ecosystem are unknown because the life
history of the Naru eagle ray has not been characterized. To begin to fill these critical
knowledge gaps, the reproductive life history of the Naru eagle was described. Females
mature at a larger size than males and require nearly twice as many years to reach
maturity (DW50, 952.0 mm vs. 764.2 mm; Age50, 6.0 years vs. 3.5 years). Both males
and females reproduce annually and their reproductive cycles are synchrenized and
seasonal. Females have a single ovary and paired uteri, are viviparous, and reproduce
via matrotrophic histotrophy. Mating occurs in August and September and gestation
lasts approximately 12 months including a 9.5-month diapause that begins soon after
mating and ends in June of the following year, leaving 2.5 months for embryos to
complete development. Fecundity ranged from 1 to 7 embryos per brood (n = 158,
mean + SD = 3.36 + 1.26) and was positively correlated with female disc width
(linear regression; F = 105,73, d.f. = 151, P < 0.05). Naru eagle rays are vulnerable
to overfishing because of their low fecundity, long reproductive cycle and long time to
reach sexual maturity. Obligate embryonic diapause during overwintering and seasonal
migrations is a survival strategy that benefits the adults and neonates. This research
is a valuable resource to help guide science-based management, conservation and
protection of the endemic Asian A. narutobiei and its nursery areas.

Keywords: i viviparous, fecundity, nursery area, uterus, estuary
ecosystem
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Ecological function of the Ariake Bay as a scalloped hammerhead [#%=
shark (Sphyrna lewini) nursery in the northwestern Pacific

Atsuko Yamaguchi®, Yoshimi Ogino”, Kojiro Hara”, Masayuki Nakamura ",

Mao Watanabe “, Keisuke Furumitsu*

* Graduate School of Integrated Science and Technology, Nagasaki University, 1-14 Bunkyo, Nagasaki, Nagasaki 852-8521, Japan

b Marine World Umis ichi, 18-28 Nishi ki, Higashi-ku, Fukuoka 811-0321, Japan

* Tosashimizu Fisheries Guidance Center, Kochi Prefecture Fisheries Promotion Department, 28-10 Shimizugaoka, Tosashimizu, Kochi 787-0330,

Japan

ARTICLE INFO ABSTRACT

Keywords: The scalloped hammerhead (Sphyrna lewini), a cosmopolitan shark inhabiting temperate and

Elasmobranchs tropical waters, is highly vulnerable to fisheries owing to late maturity and low reproductive

EIEII)' growth output. Although nurseries have been identified in the Americas and Australia, ecological
eonates

knowledge of individuals in the northwestern Pacific remains limited. We analyzed 1167 in-
Salinity dividuals collected as bycatch across 4 regions of southwestern Japan, with a focus on the Ariake
Carcharhiniforiss Bay. Size- and season-specific occurrence patterns, umbilical scar condition, and vertebral age
Umbilical scar estimation revealed that the shallow inner Ariake Bay functions as a nursery—the first one to be
documented in the northwestern Pacific. Age-0 individuals, born May-June, comprised 88 % of
the inner bay population and stayed 3 months to 2 years before dispersing. Larger mature in-
dividuals > 10 years were concentrated at the bay mouth, with intermediate sizes and ages
largely absent. Age-0 individuals occurred in environments with water temperatures of
18.6-27.3 °C and salinities of 25.9-32.8. Condition factor and hepatosomatic index analyses
suggested that this nursery, characterized by turbid and moderately saline waters, provides
favorable nutritional conditions in addition to predator protection. Substantial annual bycatch
resulting from the eagle ray control program highlights strong fishing pressure on juveniles.

Nursery habitats
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Fig. 2. (a, d) Photographs of distal surface and (b, ¢, e, f) sections of the left sagittal otolith extracted
from (a—c) a S-year-old female and (d-1) a 13-year-old female of Pampus punctatissimus. (¢) and (f)

depiet enlarged photographs of the dorsal lobe near the sulcus in (b) and (e). respectively. The black A7 = E/ ?EB 7\
points and arrowheads indicate opaque zones. 4, anterior; P, posterior; D, dorsal; ¥, ventral; C, core; 'E ‘_ 7 /ﬂIl. \ \ _]:':7 E 5‘/

OR, otolith radius: OR,. OR of the first opaque zone: OT. otolith thickness; OT,, OT of the first
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88 ((FHtHR) DEBIEDHEUVVEC(EINAN KK P ARTICLEINFO ApstRAcT
d] 47 Keywords: Pampus punctatissimus (Perciformes: Stromateidae) is a semi-anadromous fish that typically inhabits the conti-

= — Back-calculation nental shelf but depends on estuarine environments for reproduction. This species represents an important
@imﬁ t bu lE t @Fﬂﬂ (‘_*ﬂ F£ 5 I ) Butterfish fishery resource in the Western Pacific. However, critical knowledge gaps remain regarding its population pa-
Generalized von bertalanffy growth . B B N B .
3 . X rameters and recruitment dynamics, which are crucial for its stock management. In this study, we aimed to
v 3 . Length-weight relationship . ) . ) N N oo y
*tﬁﬁb\ﬁb\ﬁ(i t Eyﬁb\ab\ Life-history investigate the longevity, growth, and year-class strength via otolith analysis of P. punctatissimus specimens
m - Otolith section collected from Ariake Bay—a key reproductive area for this species—and its surrounding waters. The validity of

Year-class composition age estimation based on whole otoliths differed between sexes and was nearly completely invalid for males. The
maximum observed age based on sectioned otoliths was 13 years, exceeding the previously reported maximum
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