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Prolarval Stages
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Japanese bitterlings in the Rhodeinae have been
classified into five genera (Okada, 1960), four genera
(Aoyagi, 1957; Nakamura, 1963) or a single genus
(Miyadi et al., 1976) on the basis of morphological
characters of adult fishes. Recently, Miyadi et al.
(1976) and Arai (1978) made phylogenetic discussions
of Japanese bitterlings on the basis of morphological
and karyotypic results which had been obtained by
many authors. Arai (1978) emphasized the validity
of minute scaly tubercles on the surface of the yolksac
of rhodeine fish in prolarval stages. In the paper,
however, he did not mention about morphology of
the tubercles.

The present authors microscopically confirmed
that there are tubercles in all six species, which makes
possible classification into two groups and/or four
types by morphology of the tubercles. Although
prolarvae of both Acheilognathus lancolata and A.
limbata have been regarded to have a nearly smooth
body surface, our observations showed that they
have many tubercles (the major and the minor axises
are about 20 yum and 15 um, and the height 20~
30 pm). The former species tends to differ from the
latter in having sharper and higher tubercles, but the
tendency is not clear-cut. Other species of Acheilo-
gnathus have very large ellipsoid tubercles of which
the posterior part forms a ridge. A. cynaostigma
and three subspecies (see Nakamura, 1963) of A.
tabira have tubercles of an equal size (the lengths of
both the major and the minor axises are 30~45 yum
and 20~ 35 um, and the height is about 20 x«m). A.
rhombea has more round tubercles, and tubercles of
unequal sizes coexist in A. lognipinnis.

Classification of rhodeine species by the mor-
phology of tubercles well supports the phyletic rela-
tionships among them suggested by Miyadi et al.
(1976).
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O # - T REOMEIE & LT, ki, &K
LofE oS - Rk, NRoRE, WIS, 8o
o, WED K&, WATEBEIEIERE o §E Bk R 0 H # 7s
EDHW BT X o (R 1935 E, 19395 FA,
1957; Okada, 1960; /|\kk « §ijFH, 1961; dhif, 1963;
1969; s, 1976). FofSEEARE £ + T HRHEE
% Okada (1960) 13 5 Jgwic, #4f (1963) 1 4 BicX
ALt T (1976) 11, ftko x>+ THAREORE
KAOFE L 24 HooE TCREBE 2T 5REDD
DEL, NS (1973) ofmthiie iz T > T EE
AL D HXT BT HRICEE L, il
(1978) 1%, = h ¥ CONFEPELBECESTEF
TURHEO R OVWTEE L, T Dih THHFR
DIFET_E D WK S D M A DO L DT b
Tuw5b.

Lul%EE S, T OINEEN OB EE L (1963,
1969) d\~5 Acheilognathus [ 5> b0 6 f (& 3 b
(1976) 1= X AuE 4 LB 6 £E), v U % F = Acheilognathus
lanceolata (Temminck et Schlegel), 775 &7 A.
libata (Temminck et Schlegel), 1 + % v ¥ x> =
A. cyanostigma Jordan et Fowler, % ©5 A. tabira
Jordan et Thompson (dkf (1963) oFfEx &), 7
%t 5 A. rhombea (Temminck et Schlegel), 1 %+ v
.25 A. longipinnis Regan 1 >\CHEHEEF CTH LA
HMEL, HTofaiszBloThET.

MHEHBRERUTHE

EREOH R KM CRE LTS REAICER S ¢
feb D, HHVCIERATHRE LK HAAKESL R TR
b or v, hERmMCREOTERIHET HERMOH
WfFfaA, B8 X b i Lic (Table 1), %2of,
# 10% HwA <Y VKERTHEL, EEBEMET CF
MRTIBE H B IHHOREHEEL D, Tha s/ ) &)
VTCHALTF VAT — PEERLICE, /v 2%—
o TR BT N TR R T - 1

¥ ES

HEOFEE, 6 Mo+ XTOINEEEICHIREEMNE
»hhitc. Table 2 C&EOMHREROELORE « 5
RRUOmE &R LI

YYRFILTTIETC R VTR, EFORRY
20 pm, EERHY 15 pm, FHEX 20~30 um BEOEEL |
FENSPFETHZ W L (Fig. 1). zhix 1
s s Vo2 L, kAR L, %
DHBITCHR L TURIEHRAPICHRFIL TR Y, BROEK
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Fig. 1.

limbata. Scales indicate 10 zm.

HIC3EA AR OMMDY BB, kY Y 252D LD
37 77 X700 DICHNTREOREARREL, &
WK BECBEAS BB Y, BENED 2 EBE LR
M7si & & e b oMknis b, HHELTWBLDE
Bbhd., Lichi-> TEEDOBED L TIL2 flivsEsic
kAT B Z LT L,

Tubercles on the surface of the yolksac in prolarvae of Acheilognathus.
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A: A. lanceolata. B: A.

ChICH LTI FEY LRSS, YrELVAES, 7T
HeVRERET, ERVEET, hFxeF, 1 XL/ RF
DEERZRT, RBREVILIDVILLAPCENRY DL -
Mk TH D, YV 2377 T AT E ORI
BDTEHTHD. FRROBBGHECIRENEDE
kil B 0 F ek 5 BN EET 5 (Fig. 2) O T,

Table 1. List of material of Acheilognathus examined, and species of bivalves from which larvae
were obtained. Asterisks indicate reared specimens.
Species Locality Nun;?g;ﬁg elgrvae Species of bivalves
A. lanceolata River Yabe, Fukuoka Pref. 10* Pseudodon omiensis
A. limbata River Yabe, Fukuoka Pref. 10* P. omiensis
A. cyanostigma River Chigusa, Hyogo Pref. 5 Anodonta woodiana
A. tabira tabira River Asahi, Okayama Pref. 10 P. omiensis
A. tabira subsp. (a) Lake Tanega-ike, Tottori Pref. 4 Unio douglasiae
A. tabira subsp. (b) River Yabe, Fukuoka Pref. 6* P. omiensis
A. rhombea River Shiota, Saga Pref. 4 Inversidens japanensia
A. longipinnis River Yodo, Osaka Pref. 2 U. douglasiae
Table 2. Size of the tubercles found on the yolksac of six species of Acheilognathus in prolarval
stages.
Species Lengt;xxg)sf(t;;)major Lengtgx?sf ;‘lljﬁql)nmor Height (um)
Range (mean41 S.D.) Range (mean+1 S.D.) Range (mean+18.D.)
A. lanceolata 15~20(17.3+1.6) 12~ 18 (16.84+1.2) 22~33(26.6+1.8)
A. limbata 18~22 (20 0+0.8) 12~18 (14 1£1.7) 20~25(21.14+£0.7)
A. cyanostigma 32~40(36.8+3.1) 20~35(26 143.3) c.a. 20
A. tabira tabira 35~45(34.141.7) 22~30 (25 941.1) c.a. 20
A. tabira subsp. (a) 32~45(37.9+1.7) 20~32(27.4+1.4) c.a. 20
A. tabira subsp. (b) 30~40 (33.54+4.6) 25~30(27.042.5) c.a. 20
A. rhombea 36~40 (38.9+1.8) 35~40 (37.1+2.5) c.a. 20
A. longipinnis 20~50(39.5+6.7) 14~30(27.142 8) c.a. 20
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Fig. 2. Turbercles on the surface of the yolksac in prolarvae of Acheilognathus. A: A. cyanostigma. B:
A. tabira tabira. C: A. tabirasubsp.(a). D: A.tabirasubsp.(b). E: A.rhombea. F: A. longipinnis.

Scales indicate 10 pgm.

fFE»ADRD ELAKELTEPFATHI5CH 2D
(Fig. 3). Bom &k 20 um L FTHho 2 fuc lb~XTE
(AN
ILRZDAFEDINTHI R LT EL 2LV 5D
@kgetep (Fig. 2E, F) 132 0400 Hh 5 JEH ¥ Tl

WITHBHDOICH LT, MFEICK TR FH L < AEE
WSl B THE - TR Y, 202 oD XHMb
OB LTI BIENC L2 b, oS
DREIFAFE Vv 2FTL2ETIMETE, ER
30~45 um, iR 20~35m BETEHILIIFTE LT
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Fig. 3.

HY, BROFBEDOHATO DS B\ IEEDhoHi
FOBMPNTEEL . Lo Lo & e 1 3ERD 35~40 pm
EFEIENTHE LI, BEABYELEZ0KL L
L, FhAZtEr ~FIREROKE AW N
TREY—TH5. Licdi->TIhbo 2 fliigknlklk
LTI XD T A ENTES. Floohb 20
DEROILELL I N E LIfE & & LSHI L B -
TR, YVEFraL775ET7DMCHBRICL S
[F—JFE~DZE L &k 5V,

N O I ERTIC 313 5 Bk DL b4 B
&, SEANI6 Bk 24 BICE IR 5.
R SRR OBREL LMz bbb YY 25

T ISR
2B HiMMlow LTERIRO SR Sl & i 2 % b D
LA (20— 0K & DI D5 kil kA
LitbbD— 1 FE o 2FTemrlL R

ki
P

Table 3.
types of tubercles.

R Vl.raite;al 7 7 Plﬂaryngeali C hr(;msom;
line Barbels teeth number (2n)
+ 2 — 48
T 2 -} 44
+ 2 + 44
+ 0 + 44

Transverse section of tubercles of the ellipsoid type.

Scale indicates 10 zem.

T e THELREET e bR EET
O 3EH— DA X X5 5785 Hil D B o F BRIk
DL O (1 ZRIEERIEV) »bics b o—h
EN
K& L oAH—TokME (RS R HREAIE )
hhlbbD—1 2137

T :

% £

2 = RO O R D I e L ic Bk 22 o
HET D &k, N (1939) bk (1969) Ic X » T3
TIHE XN TV B2, FORESEOFEMIC OV TR
hETICNBhic Enilsh»te. SEOFRIC LD
& F ikt 5 bkt (1963, 1969) o Acheilognathus
855 ES (1976) o 4 iE 6 fiix, fEkizET
WEINIcY V27 TET7 75 ETRLEDT, TXT
R A HTh b ot o, ZD2/O%R

Characters used for classifications of rhodeine subgenera by Miyadi et at. (1976) and

7Tubercle7

Egg e
type type Species (Miyadi et al., 1976)
i I R. (Acheilognathus) lanceolatus
R. (Acheilognathus) limbatus
R.(? ) cyanostigma
iii m-1 R. (? ) moriokae
R.(? ) tabira
iv m-2 R. (Paracheilognathus) rhombeus
iv - R. (Acanthorhodeus) longipinnis
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B 4 ENTE LN TH B, IHrS M
N 6 BRSO X b, 24BN KRSy X h
fo.
Fk (1978) 115 o iRl EBEOTEE « 1 « FiUI%R
EREHEL THboFaXIERLTWS. Fhic L h
W, Bk (1969) o Acheilongnathus |& 7 f&i%, A :
FYVRERFTeTTS5HET, BRI AFEVSR2F T e &
FTe 2T CB: A RLT e A XLV IFTD
3RSy Sh, BROBLOF I > TRFITS &
A-B-C E7eB L LTWB. Z0leh THIIT BN
BOFEXHATRTEELVEE LTRIFE->TWS
2, SEEELIAELERC LIUE, A FE B C Bt
ETHBRZERITE LMY RL, ¥br C B
2 DRES LicFiER bicun ER BT - Feo.
ChiXEMDS (1976) OBERSY E—HTHZ Liclkd
(Table 3),

2 F TREOTIF RO BIRZERE, Afkit~nk XX
hBZEEPSIDOMBERFEEL bh T w5 (Hh
T, 1969). WMHE5 L OMIEHS E LTIk, F0ENic
—MOBR O 2 PEOBPK TR A LT o f 2 &
VT e ¥= g F TOMBHEE) S HF BTV B (T,
1969), SEIFANIcH Fb T LS &£V 25Dk
DE2HIMOREL ) L EEOEIABENT L2H %
b ORI Lk, BRERY b oMok
FEIBIGELS DTN TH S (EFEED, KRE)
EDDLELAbYEDE, WKL D fo b ol i) &
BIE L CZ o0 28388 2 3 1 Fas b2 h En Bl i g~
BALANCE ClcmTietEn b B, Z oM L i, Bk
T x b OMBP O = 2 F = L DN OZE L\l
DLBETHAS.

E: Eid

JF RS % A Ao T o TREBI L TR Fe IR R B2
NSRS SR 1 & MR MR b M 4 g 8
<HILEF 5.
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