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Minute Tubercles on the Skin Surface of Larvae of
Rhodeus (Cyprinidae)

Nobuhiro Suzuki and Takashi Hibiya
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It is known that bitterling larvae of Acheilognathus and Pseudoperilampus have minute scale-
like tubercles on the skin surface. These remarkable structures are considered to be an adaptation
to prevent the larvae from being ejected from freshwater bivalves (Uchida, 1937, 1939; Nakamura,
1969). Recently Fukuhara et al. (1982) described morphology of minute scaly tubercles distri-
buted on the surface of the yolksac in the larvae of Acheilognathus. However, they did not men-
tion minute tubercles distributed on the surface of wing-like projections of the yolksac in the larvae

of Rhodeus species.

The present paper deals with minute tubercles found in larvae of the following species, Rhodeus
ocellatus smithi, R. ocellatus ocellatus, R. atremius and R. suigensis. Minute tubercles are small
and hemispheric (ca. 3-10 #m in height). Their distribution is limited to the outside of the yolk
projections in the larvae 2 days after hatching. With growth of the larvae, minute tubercles appear
on the ridges, such as eye cups, dorsal and hind parts of the head, and ventral and posterior parts

of the yolk projections.

From our observations, it was shown that all species of Japanese rhodeine fishes share minute

tubercles during developmental stages.

(College of Agriculture and Veterinary Medicine, Nihon University, Simouma 3-34-1, Setagaya-ku,

Tokyo 154, Japan).
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Fig. 1. Photographs showing the wing-like yolk projection and minute tubercles on the body surface of
Rhodeus ocellatus smithi 6 days after hatching, 6.0 mm TL. A, the wing-like yolk projection and
minute tubercles. B, cross section of the wing-like yolk projection. C, a minute tubercle on the
free surface of an epidermal cell. One minute tubercle puts out from the free surface surrounded
the cell border. D, the free surface of epidermal cells of the body surface. Many microridges are
seen. bcl, basal cell layer; mt, minute tubercle; n, nucleus; y, yolk; yp, wing-like yolk projection.

Scales indicate 5 pm.

T hERYY) Ve =F o vkl Ui, BERENL, 2%
TVE—=NATALTF e FE 2,25% <SHhAALTAFEF
BEW (0.75%» =2 o v 1 +EERK, pH7.5 i) ©
0°C -« 24 WERAEEH, 7 & =2 — L RFITHIK LEERE 1 7
7 Il U CHRALREE D AW X AR SEREE T,
AAva—2—CLEETHHEYAV. EEETH
B Har S-450 AR, MmEEE 15~20kV, £#
HELI0 HCEEBE L. itk 757 =BOHHE
EER (1969) ©2fE - 7.

& #

Rhodeus BOFBICIE, WEEOE(LLBRERE
REROEEMROELINERELSS. INERIThR
'L b, EEMBRERIEEL T3 (Fig. 1A, B). 7
BoERBRF LR OBHEmCIIMINES, FHBIM
A EESABZEIN. IRRIIIBEEREELYEL, M
fag R hic 1 DORRUREESE % L ofllEn 5 12
Fo%EH+% (Fig. 1C, D).

BB LT ToMs JOHEEH CREO BT 5%
M7 OV L OWENTERZRIRAD bhith o 1oh, fF
BORBITHoT, JEEO /I L WA EL
oo Tiebhb, BREE»S 2 BHOFRATIR, BRE
fEAElORE ECEE 3~5um BEQ/NEELSDHL
T, BREEOAMIRZOMoEORE ETIE
LI3hieh -t (Fig. 2). Btk 4 BE2 B 11 HHE:
T, NEERB RS, BEREEE zokF oSk
SOV EREHEE R & = el e B A EE e &y
T AHFORR L VBEEIRD XI55, Th
LONERIVIBLEROFROZTR LI RPRELT,
B T~10pm BERR Y, BHARLRHERTH LD
LB Ihe (Fig. 3). i, A X TitkfloE
BB b Bd TR N EE DT CBEIh DS
#0355 (Fig. 3C, F, 1, L). FRENERICGEH DR D
DA (IHEWEE 13 HELRE) 226, ERITEIRSE
BORBBELT LTI ZILD S, FENZELEN
(12EMktk 19 B2 S 24 HH) RELTWTH/E

Table 1. Numbers of larvae examined in four species-subspecies of Rhodeus.

Days after hatching

Species
1 2 6 7 10 11 13 14 16 17 19 20 22 24
R. ocellatus smithi 2 2 3 2 1 5 3 4 2
R. ocellatus ocellatus 2 2 4 3 3 35 2 2
R. atremius 2 2 2 3 31 3 2 3 2 2
R. suigensis 2 2 2 2 2 2 2 2 2
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Fig. 2. Minute tubercles on the surface of the wing-like yolk projection (A, B, D, E, G, H, J, K) and the
body surface (C, F, I, L) in larvae immediately after hatching. A-C, Rhodeus ocellatus smithi, 3.6 mm
TL. D-F, R. ocellatus ocellatus, 3.1 mm TL. G-I, R. atremius, 3.8 mm TL. J-L, R. suigensis, 3.6
mm TL. Scales indicate 5 ym.
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Fig. 3. Distribution of minute tubercles (A, B, D, E, G, H, J, K) and vestigial minute tubercles (C, F, I, L)
on the body surface of larvae. A-C, Rhodeus ocellatus smithi 6 days after hatching, 6.0 mm TL.
D-F, R. ocellatus ocellatus 10 days after hatching, 7.2 mm TL. G-I, R. atremius 7 days after hatch-
ing, 7.1 mm TL. J-L, R. suigensis 11 days after hatching, 7.0 mm TL. Scales indicate 5 ym.
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