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Abstract The fishes of the subfamily Acheilognathinae are classified into the three
genera, Tanakia, Acheilognathus, and Rhodeus. Acheilognathus melanogaster BLEEKER,
1860, the type-species of Acheilognathus, is revived, and A. moriokae JORDAN et THOMP-
SON, 1914, is synonymized with it. Rhodeus oryzae JORDAN et SEALE, 1906, the type-
species of Tanakia, is a name given to juveniles of Tanakia limbata (TEMMINCK et
SCHLEGEL, 1846) (= Acheilognathus limbatus).

The type-species of Acheilognathus BLEEKER (1860a, p. 228) is A. 1elanogaster
BLEEKER, 1860, which was erected with two specimens from Jedo (=1 okyo), Japan
(BLEEKER, 1860b; JOrRDAN, 1919), and A. melanogaster has been for a long time
synonymized with A4. lanceolatus (TEMMINCK et SCHLEGEL, 1846) (see JORDAN &
FOWLER, 1903; BOESEMAN, 1947; OKADA, 1960; NAKAMURA, 1969).

In the study on a revision of the genera of Japanese bitterlings, it was found that
Acheilognathus melanogaster is not a junior synonym of A. lanceolatus, but a senior
synonym of A. moriokae JORDAN et THOMPSON, 1914. Additionally, the paratypes
of Rhodeus oryzae JORDAN et SEALE, 1906, the type-species of Tanakia JORDAN et
THOMPSON, 1914, were recognized as the juveniles of Acheilognathus limbatus (TEMMINCK
et SCHLEGEL, 1846).

The present paper deals with details of these findings and grouping nominal
species of the world into the three genera, Tanakia, Acheilognathus, and Rhodeus.

Counts and measurements follow HuBBs and LAGLER (1947). Vertebrae were
counted from radiographs and standard length was also measured from radiographs.

Acheilognathus melanogaster, a Senior Synonym of A. moriokae

Generally, bitterlings are identified into specific level by male nuptial coloration,
and it is difficult to identify species of specimens which are preserved in alcohol and
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Fig. 1. The lectotype of Acheilognathus melanogaster (Cat. No. BMNH 1866.5.2:81), male,
52.5 mm in standard length, from Tokyo.

decolorized. Fortunately, BLEEKER’s original description (BLEEKER, 1860b, p. 92) wos
based on two specimens (66 mm and 72 mm in total length) with developed nuptial
color. Table 1 shows comparison of characteristics of the type specimen'’ of A.
melanogaster (Cat. No. BMNH 1866.5.2:81) (Fig. 1), which is deposited at the
Department of Zoology, British Museum (Nat. Hist.), with those of five species in-
cluding subspecies of Japanese bitterlings probably conspecific with A. melanogaster:
A. moriokae (Japanese name: Tanago), 4. lanceolatus (Japanese name: Yaritanago),
A. tabira tabira JORDAN et THOMPSON, 1914 (Japanese name: Shirohire-tabira),
A. tabira subsp. (a) sensu NAKAMURA (1969) (Japanese name: Akahire-tabira), and
A. tabira subsp. (b) sensu NAKAMURA (1969) (Japanese name: Seboshi-tabira). Among
these species and subspecies, BLEEKER had already separated A. lanceolatus from
A. melanogaster (BLEEKER, 1860b, p. 57).

With respect to 11 characters shown in Table 1, Acheilognathus melanogaster
shares all features with A. moriokae, while five with A. lanceolatus, six with A.
tabira tabira, eight with 4. tabira subsp. (a), and seven with A. tabira subsp. (b). From
these data, it is concluded that Acheilognathus melanogaster is the same species with
A. moriokae.

Additionally, it was found that GUNTHER’s description on the type specimen of
A. melanogaster is not very accurate (GUNTHER, 1868, p. 278). Therefore, mor-
phological characters of the type specimen are redescribed. Dorsal fin rays, iii, 9; anal
fin rays, iii, 8; lateral line scales, 37; scales above lateral line, 6; scales below lateral
line, 4; vertebrae, 36. Total length, 63.5 mm; standard length, 52.5 mm; orbit dia-
meter, 3.8 mm (left) and 3.8 mm (right). Barbels much shorter than eye diameter,

1) Dr. M. J. P. van OueN kindly sought the type specimen of A. melanogaster which must have
been deposited in Rijksmuseum van Natuurlijke Historie, Leiden, but he was not able to locate it in
“A Collection” (Dr. BLEEKER’s Collection). We were informed from Dr. vaN OuEN that the other
type specimen is mentioned in GUNTHER's catalogue (1868: 278). Mr. Alwyne WHEELER of British
Museum (Nat. Hist.) loaned us the type specimen.
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Table 1. Comparison of features of Acheilognathus melanogaster BLEEKER, 1860,
with those of five species including subspecies of Japanese
bitterlings probably conspecific with 4. melanogaster.

melanogaster* " tabira tabira tabira
Lectotype BMNH 1866.5.2:81 moriokae lanceolatus tabira  subsp. (a) subsp. (b)
1. Combination of numbers yes no yes may be may be

of branched fin-rays of dorsal < 9/8 > ( usually > < 10/9 ( 9/9 ) ( 9/9 )
and anal fins (D./A.), 9/8 or 10/9 \in mode/ \8/9,9/10 in mode) in mode/ \in mode
(9/8 in lectotype)

2. Number of lateral line scales, 38 yes yes yes yes yes
3. Barbels much shorter yes no yes yes yes
than eye diameter
4. Ventral part in front yes no no no no
of ventral fin is flat
5. Body depth low (SL/BD, 3.3 in yes no no no may be
lectotype)
6. Body greenish yes yes yes yes yes
7. Edge of anal fin is white yes no yes may be**  yes
8. Both ventral and caudal yes may be no no no
fins margined with black
9. A spot just behind upper yes may be*** ves yes yes
posterior margin of opercle
10. Distribution in Jedo (=Tokyo) ves yes no yes no
11. White band of anal fin is narrow  yes no no may be** no

* Features 1-11 from the original description (BLEEKER, 1860b).
** Usually red but white for a very short time, i.e., during spawning behavior.
*** Vaguely present.

i.e., ratio of barbel length to orbit diameter is 0.24 (left) and 0.29 (right). The
standard length is 3.28 of the body depth, and 4.17 of the head length.

Rhodeus oryzae, a Junior Synonym of Tanakia limbata

Rhodeus oryzae was erected with 7 specimens collected at Kawatana, Nagasaki
Prefecture, Japan (JORDAN & SEALE, 1906) and designated as the type-species of Tanakia
(JORDAN & THOMPSON, 1914).

Tanakia is the only one generic name that should be adopted for the first genus
in the revision of the genera of the subfamily Acheilognathinae from Japan (ARAI,
1988). However, specimens of Rhodeus oryzae have not been collected in Japan since
the first record. Therefore, this species was considered to be problematical and the
type specimens to be abnormal or mutants (NAKAMURA, 1969, p. 453). Then it
became important to examine whether this species is valid or invalid, and the four
paratypes of R. oryzae (Cat. No. SU 9258) were loaned from California Academy of
Sciences.

Rhodeus oryzae is very similar to Acheilognathus limbatus in the morphological
characters except the lateral line. The incomplete lateral line is an important char-
acter peculiar to R. oryzae, and this character has been expected to be found in
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Table 2. Meristic counts and morphometric measurements of Tanakia limbata.

Total Stand- Head Body Orbit Barbel No.of No. of No. of
Specimens length le?)rgdth length  depth length length Ecoar]ig béﬁr-lrcahyesd vertebrae
(mm) (mm) (mm) (mm) (mm) (mm) D./A.
SU 9258 * 173 4.2 5.6 1.6 *x 5 8/10 34
* 17.9 4.2 58 1.8 ¥ ® &/11 35
Paratypes of > 20.0 5.0 T:1 1.6 02 10 8/11 34
R. oryzae * 22..0 5.1 7.7 1.8 0.3 11 8/11 34
NSMT-P 17.5 13 9 39 4 4 1.8 ¥ 1 8/11 35
29821 18.7 14 5 4.2 43 1.9 ¥ 0 8/10 34
20.9 15 8 4.6 4.9 2.1 ok 3 8/10 34
24.9 19.6 5.4 6.4 2.2 *¥ 6 8/9 34
SK 4717 22.6 17.6 4.8 5.7 1.9 0.2 5 8/10 34
26.0 20.0 5.2 6.7 2.3 0.3 5 8/10 35
28.1 21 55 5.7 7 2.5 0.4 10 8/11 33
NSMT-P ¥ 19.6 5:2 6.8 2:3 0.3 3 8/11 34
21695 25.2 21..3 5.5 7.4 2.4 0.4 4 8/11 33
29.9 23.7 6.7 8.1 2.5 0.7 9 8/11 33
30.1 24.6 6.8 7.9 26 0.6 i | 8/10 34
30.2 24.2 6.5 8.0 2.5 1.0 9 9/11 34
30.3 23.9 6.2 8.6 2.7 1:0 14 8/11 35
30.3 25.2 6.6 8.0 2.6 0.6 10 8/11 36
31.6 25.6 6.8 8.9 2.6 0.9 11 8/11 34
31.6 26.2 6.8 8.5 2l 0.7 18 &/11 35
32,3 26.6 7.0 5.6 257 11 16 8/11 34
33.1 2710 72 9.5 2.5 1.1 16 8/11 34
33.4 26.1 6.9 9.5 2.7 0.9 19 8/11 35
34.1 26.8 7.4 9.3 2.6 0.8 14 8/10 35
34.2 26.5 71 9.8 2.8 1.1 10 8/10 34
36.8 29.6 7.8 10.4 3.1 1.3 17 8/11 34
* 32.1 8.6 12.0 3.2 1.5 32 9/11 35
41.3 34.1 9.1 12.8 3.2 1.6 15 8/11 35
4.0 32.7 8.9 12.9 3.2 1.5 28 8/11 34
45.2 35.3 9.5 13.6 3.6 1.9 30 8/10 34
45.5 37.2 9.5 13.6 3.3 18 32 8/10 35
55.9 39.8 11.0 17.1 4.0 2.3 32 8/10 34
56.4 43.4 LI5S 17.9 4.0 2.8 32 8/12 35
57.1 45.9 11.0 175 4.1 2.4 32 8/11 34

* The caudal fin is incomplete or the pored scales are lost.
** Shorter than 0.1 mm.

adults of this species, although all type specimens are small in size (the largest an inch
long) (JORDAN & SEALE, 1906).

In this study, it was found that R. oryzae is not an independent species by the
following facts: (1) all paratypes of R. oryzae, that were examined, are considered to
be juveniles in size, (2) adult specimens of R. oryzae have not been reported in spite
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Fig. 2. Ontogenetic change of the lateral line (A) and barbel growth (B) in Tanakia limbata.
®, SU 9258, paratypes of Rhodeus oryzae, from Kawatana, Nagasaki Pref.; ¢, NSMT-P
29821, fish used for development experiment, 65 days after hatching; »~, SK 4717, from
Kumamoto Pref.; O, NSMT-P 21695, from Fukuoka Pref. As for details, see Table 2.

of efforts to collect them, (3) A. limbatus is distributed at the type locality of R. oryzae,
(4) the lateral line of juveniles of A4. limbatus is incomplete, and (5) R. oryzae cannot be
distinguished from juveniles of A. limbatus (Table 2 and Fig. 2). As the results,
Rhodeus oryzae JORDAN et SEALE, 1906, is a name given to juveniles of Tanakia limbata
(TEMMINCK et SCHLEGEL, 1846) (= Acheilognathus limbatus).

Revision of the Genera of Acheilognathinae

ARAT (1988) studied phylogenetic systematics of 15 species including subspecies
of the subfamily Acheilognathinae from Japan, and classified them into 3 genera. But
he did not give the three genera scientific names.

The first genus (Japanese name: Yaritanago-zoku), which is the most primitive
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genus in the Acheilognathinae, consists of 3 species: Acheilognathus lanceolatus (TEM-
MINCK et SCHLEGEL, 1846), A. limbatus (TEMMINCK et SCHLEGEL, 1846), and Tanakia
tanago (TANAKA, 1909). With respect to the generic name of the first genus, Tanakia
should be adopted by following reasons: (1) Acheilognathus should be nominally
adopted for the second genus which includes A. melanogaster, the type-species of
Acheilognathus, and (2) the 4 paratypes of Rhodeus oryzae, which is the type-species
of Tanakia, are identical with the juveniles of Acheilognathus limbatus.

The second genus (Japanese name: Tanago-zoku) is Acheilognathus, which is
composed of 8 species including subspecies: A. melanogaster BLEEKER, 1860 (=A.
moriokae JORDAN et THOMPSON, 1903), A. cyanostigma JORDAN et FOWLER, 1903, A.
tabira tabira JORDAN et THOMPSON, 1914, A. tabira subsp. (a) sensu NAKAMURA (1969),
A. tabira subsp. (b) sensu NAKAMURA (1969), A. rhombeus (TEMMINCK et SCHLEGEL,
1846), A. longipinnis REGAN, 1905, and A. typus (BLEEKER, 1863).

The third genus (Japanese name: Baratanago-zoku) is Rhodeus AGAssiz, 1835,
which consists of 4 species including subspecies: Rhodeus ocellatus ocellatus (KNER,
1867), R. o. smithii sensu NAKAMURA (1969), R. atremius atremius (JORDAN et THOMPSON,
1914), and R. a. suigensis (Mor1, 1935).

In the following section, diagnoses of the three genera of the subfamily Acheilo-
gnathinae will be described. As bitterlings of the world can be grouped into these
three genera, it is tried to classify almost all nominal species of the world into three
genera, Tanakia, Acheilognathus, and Rhodeus. In grouping them, following liter-
atures were examined; (1) classification and morphology of adults: UcHipA (1939),
NICHOLS (1943), BERG (1964), WU et al. (1964), NAKAMURA (1969), and KM (1982), (2)
morphology of larvae and juveniles: OLT (1893), UcHIDA (1939), NAKAMURA (1969),
Suzukt and HiBiya (1984, 1985a, 1985b), Suzuxki et al. (1985, 1986), and Suzuki and
Jeon (1987), (3) karyotypes: Onma et al. (1973), G. Y. LEE et al. (1982), G.Y. LEeg
(1983), H. Y. LEE et al. (1983), YU et al. (1987), and ARAI et al. (1988).

Subfamily Acheilognathinae

With respect to the scientific name of the subfamily, the Acheilognathini (BLEEKER,
1863, p. 213) were erected prior to the Rhodeina (GUNTHER, 1868, p. 276). There-
fore, Acheilognathinae was adopted for the subfamily name.

Genus Tanakia JORDAN et THOMPSON, 1914
(New Japanese name: Aburabote-zoku)

Tanakia JORDAN et THOMPSON, 1914: 230 [type-species: Rhodeus oryzae JORDAN et SEALE, 1906 (=
Capoeta limbata TEMMINCK et SCHLEGEL, 1846), by original designation].

Diagnosis. Diagnosis of the genus Tanakia is shown in Table 3 and Fig. 3.
Nominal species of Tanakia. Nominal species are arranged in alphabetic order
of specific names.
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Acheilognathus chii Miao, 1934, Contrib. biol. Lab. Sci. Soc. China, (Zool.), 10(3): 182, fig. 33. Chin-
kiang, China.

Achilognathus himantegus GUNTHER, 1868, Cat. Fish. Brit. Mus., 7: 277. Formosa.

Capoeta intermedia TEMMINCK et SCHLEGEL, 1846, Fn. japon. Pisces, p. 203. pl. 100, fig. 4. Near
Nagasaki, Japan.

Capoeta lanceolata TEMMINCK et SCHLEGEL, 1846, Ibid., p. 202, pl. 100, fig. 3. Near Nagasaki, Japan.

Capoeta limbata TEMMINCK et SCHLEGEL, 1846, Ibid., p. 203, pl. 100, fig. 5. Near Nagasaki, Japan.

Rhodeus miobuta TANAKA, 1909, J. Coll. Sci. imp. Univ. Tokyo, 27(8): 12. Obama, Chiba Pref.,
Japan.

Rhodeus oryzae JORDAN et SEALE, 1906, Proc. U. S. natn. Mus., 30: 144, fig. 2. Kawatana, Nagasaki
Pref., Japan.

Acheilognathus shimazui TANAKA, 1908, Zool. Mag., Tokyo, 20: 234, 1 fig. Lake Biwa, Japan.

Acheilognathus signifer BERG, 1907, Ann. Mag. nat. Hist., (7), 19: 159. Pungtung, Korea.

Rhodeus tanago TANAKA, 1909, J. Coll. Sci. imp. Univ. Tokyo, 27(8): 10. Tokyo.

Remarks. The Japanese name of Tanakia is changed from ‘Yaritanago-zoku”
(ARAL 1988) to “Aburabote-zoku”. ‘““Aburabote’ means the Japanese name of Tanakia
limbata, and “‘Yaritanago” the Japanese name of 7. lanceolata. When ARrAl (1988)
adopted *Yaritanago-zoku” for the first genus, synonymy of the type-species of the
genus had not been clarified.

Genus Acheilognathus BLEEKER, 1860
(Japanese name: Tanago-zoku)

Acheilognathus BLEEKER, 1860a: 228 [type-species: Acheilognathus melanogaster BLEEKER, 1860b, by
original designation].

Paracheilognathus BLEEKER, 1863: 213 [type-species: Capoeta rhombea TEMMINCK et SCHLEGEL, 1846,
by original designation].

Pseudoperilampus BLEEKER, 1863: 214 [type-species: Pseudoperilampus typus BLEEKER, 1863, by original
designation].

Acanthorhodeus BLEEKER, 1870: 253 [nom. nud.]; 1871: 39,40 [type-species: Acanthorhodeus macro-
pterus BLEEKER, 1871, by original designation].

Rhodeops FOWLER, 1910: 479 [type-species: Acheilognathus brevianalis FOWLER, 1910 (= Acheilognathus
cyanostigma JORDAN et FOWLER, 1903), by original designation].

Type-species: Acheilognathus melanogaster BLEEKER, 1860b, p. 92, pl. 2, fig. 1
(Type locality, Jedo=Tokyo).

Lectotype of Acheilognathus melanogaster. BMNH 1866.5.2:81, male, 52.5 mm
in standard length, Tokyo. The lectotype is designated by the following reasons: (1)
this specimen is one of the two syntypes of 4. melanogaster, (2) according to BLEEKER’s
original description, fin-ray counts of the larger syntype is D. iii, 10 and A. iii, 9. Such
combination of numbers of branched fin-rays of the dorsal and anal fins suggests the
possibility that the larger syntype is different species from the smaller syntype, and
(3) the larger syntype which must be deposited at Rijksmuseum van Natuurlike Historie
has not been able to be found (vAN OLEN, pers. comm.).

Diagnosis. Characteristics of the genus Acheilognathus are shown in Table 3 and
Fig. 3.
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Table 3. Diagnoses of the three genera of the subfamily Acheilognathinae.

Characters Tanakia Acheilognathus Rhodeus
Morphology of adults

1. No. of branched fin- 8to9 8to 18 8to 12
rays of dorsal fin
(br. D.)

2. No. of branched fin- 8to 13 710 14 8 to 12
rays of anal fin (br. A.) except R. spinalis

3. br. D. minus br. A. —4t00 —1lto 5 —1tol

except R. spinalis

4. Serration of pharyngeal vestigial developed less developed
teeth

5. lateral line complete or complete or incomplete

incomplete incomplete

6. Barbels present present or absent absent

7. A transverse row of
black spots on fin- one row absent absent*
membrane of dorsal fin
(Fig. 3 A)

8. White spots on fin-rays no yes, two bands in yes, two bands in
of dorsal fin form trans- both males and males, absent or
verse bands females vaguely present in
(Fig. 3B & O) females

9. Nuptial color of anal edge with black and edge or i.nside of edge with black and
fin of males inner part with red  edge with white inner part with red

10. Color pattern similar to )
male nuptial color yes no no or little

appears on dorsal and
anal fins of females
Morphology of juveniles
11. A black spot on dorsal absent less developed or developed on
fin develo_ped on more anteriormost part
posterior part than  of dorsal fin
that in Rhodeus

Morphology of larvae

12. Wing-like yolk sac less developed not developed well developed
projection

13. Minute tubercles on developed ) well developed less developed
skin surface (circular cone-like (ellipsoid in diagonal (hemispheric shaped)

shaped) cross section)
Karyotypes

14. Diploid chromosome 48 44 or 42 48 or 46
number (42 in A. gracilis)

15. Large metacentric 1 pair 3 or 4 pairs 1 pair in 2n=48
chromosomes (4 pairs in A. gracilis) absent in 2n=46

* The fin-membrane of the dorsal fin in R. sericeus is black, but the color pattern in R.
sericeus is different from that in the species of Tanakia.

Nominal species of Acheilognathus. Nominal species are arranged in alphabetic
order of specific names.

Acheilognathus argenteus Wu, 1939, Sinensia, Nanking, 10: 118. Yangso, Kwangsi, China.

Devario asmussi DYBowsKI, 1872, Verh. zool.-bot. Ges. Wien, 22: 212. Lake Khanka.

Acanthorhodeus asmussi amurensis HOLCIK, 1962, Jpn. J. Ichthyol., 9: 160, fig. 3. Lake Kabar, Amur
River.
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