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Muto|£Al2| Rivulus ocellatus marmoratus
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Table 1. Specimens used for the analysis of develop-
ment of appendicular skeleton.

Ageldays)* Body length(mm +5.D) No.of fish

0 41 +£03 i4

1 44 + 0.2 11

2 48 + 0.2 11

3 53+ 0.2 15

7 59+ 03 11

10 66 + 03 10

14 69+ 04 15

21 83+03 13

28 87+03 13

35 100 + 05 14

42 112 + 0.7 17

60 134 + 09 15

S0 158 + 0.7 12

180 223+ 22 15

*posthatching
givh
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Abbreviations for tables and figures

ACR accessory caudal ray FRD dorsal fin ray PR proximal radial

AF  anal fin FRP pectoral fin ray PT posttemnporal

BFR bifurcated fin ray FRV pelvic fin ray PTG pterygiophore

CCF coraco-cleithral fenestra HP  hypural PVF  pelvic fin

CF  caudal fin HS hemal spine SCA  scapula

CL  cleithrum MR median radial SCAF scapular foramen
CO coracoid NS neural spine SCL  supracleithrum

DF dorsal fin PCF pectoral fin UN  urcneural

DR distal radial PCL postcleithrum UV1 ultimate vertebra
EP  epural PHP parhypural UV2  penultimate vertebra
FRA anal fin ray PIR principal fin ray UV3 antipenultimate vertebra

FRC caudal fin ray
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Fig. 2. Developmental sequence of pectoral fin and pectoral girdie of Rivulus ocelfatus marmoratus. Stippled
area indicates cartilage and unstippled region represents ossified bone. a} Just-hatched larva. Bar, 0.2 mm. b)
1-day old larva. Bar, 0.2 mm. ¢) 14-day old larva. Bar, 0.4 mm. d) 6-month old adult. Bar, 1.2 mm.
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Table 2. Number of element bones in each appendiculum of Rivulus ocellatus marmoratus.

Element bone

No. of element bones in different age group

0-day 1-day 3-day 7-day 42-day 180-day
DR + 99+ 05 102 + 02 10.0 + 0.0 102 + 04 96 + 0.7
PCF (8-~11 (9~ 11) (10) (10 - 11) (9~11
FRP + 129+ 0.2 132 + 0.7 131 £ 03 136 £ 05 133+ 05
(12 ~ 13) {12 — 14} {13 ~ 14) {13 ~ 14) {13 — 14)
PVF FRV - - — - 6.0+ 00 6.0 + 0.0
{6~ 6 6~ 6)
DR 64 + 05 6.4 + 0.5 65+ 05 70 + 04 71+ 03 75+ 05
(6~ 7) {6~ 7 {6~ 17 {7~ 8 {7~ 8) (7~ 8
FRD + 794+ 04 804 00 834+ 04 84+ 05 90+ 00
DF (7~ 8 (8) (&8~ 9 (8~ 9 (9)
MR 69+ 03 68+ 04 69+ 04 724 04, 71+ 03 72+ 04
{6~ 7 {6~ 7) t6~ 7) {6~ 8 {7~ 8 (7~ 8
PR 78+ 04 76+ 05 81+ 03 83+ 04 83+ 05 854+ 05
(7~ 8 (7~ 8 (8~ 9 (8~ 9 (8~ 9 {8~ 9}
DR 85+ 05 9141 05 954+ 05 96+ 05 100+ 00 10241 04
(8~ 9 {8~ 10) {9 ~10) (S0 - 10) {10} (10 ~ 11)
FRA + 109 +£ 03 106 + 05 114 + 05 118 £+ 04 120 £ 0.0
AF (10 ~- 11) (10 ~ 11) (11 ~ 12) (11 ~ 12) (12}
MR 91+ 03 924 04 95+ 05 98+ 04 100+ 00 101 + 0.1
{9~ 10} { 9~ 10} { 9~ 10) {9~ 10 (10) (10 ~- 11}
PR 104 £ 05 106 £ 05 10.7 + 0.5 113+ 04 114 + 0.7 114 + 0.3
(10 ~ 11) (10 —~ 11) (10 ~ 11) (11 ~ 12) (11 — 12) {11 ~ 12}
CF  FRC + 300 + 0.0 301 +03 303 + 05 304 + 05 300 + 0.0
{30} (30 — 31) (30 ~ 31) (30 ~ 31) {30)
+; present but uncountable, —; absent, { ); range.

Table 3. Number of bifurcated fin rays of Rivulus ocefla-
tus marmoratus.

No.of bifurcated finrays in different age groups

Fin rays
42-day 60-day  90-day 180-day
FRP Q 0 0-1 7~9
13 ~ 14} (13 — 14) {13 ~ 14} (13 ~ 14)
FRV 0 0 0 0~2
{6) (6} (&) (6)
FRD Q 0 0 4-5
(8~ 9 (8~ 9N (B8~ 9 &)
FRA 0 0 0 6~8
(11 ~ 12y {11 — 12} {12) (12)
FRC 0 4~ 8 8-~12 12-14
(30 ~- 31} (30 — 31} {30 ~ 31 {30

{

), range of total fin ray numbers.
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Fig. 3. Developmental sequence of pelvic {in and pelvic girdle of Rivulus oceflatus mamoratus. Stippled area
indicates caritilage and unstippled region represents ossified bone. a) 21-day old larva. Bar, 0.1 mm. b}
35-day old juvenile. Bar, 0.2 mm. ¢ 60-day old juvenile. Bar, 0.2 mm. d) 6-month old adult. Bar, 0.5 mm.
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Fig. 4. Developmental sequence of dorsal fin of Rivulus ocellatus mamortus. Stip-
pled area indicates cartilage and unstippled region represents ossified bone. a) Just-
hatched larva. Bar, 0.2 mm. b} 7-day old larva. Bar, 0.5 mm. ¢} 21-day old larva.
Bar, 0.6 mm. d) 6-month old adult. Bar, 1.5 mm.
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Fig. 5. Development sequence of anal fin of Rivulus ocellatus marmoratus. Stippled area indicates cartilage

and unstippled region represents ossified bone. a) Just-hatched larva. Bar, 0.2 mm. b) 7-day old larva. Bar,
0.5 mm. ¢} 21-day old larva. Bar, 0.6 mm. d) 6-month old adult. Bar, 1.5 mm.
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Fig. 6. Developmental sequence of cauda! fin and hypural complex of Rivulus ocelfatus
marmoratus. Stippled area indicates cartilage and unstippled region represents ossified bone.
a)Just-hatched larva. Bar, 0.7 mm. b) 10-day old larva. Bar, 1.0 mm. c) 60-day old juvenile.
Bar, 2.2 mm. d} 6-month old adult. Bar, 1.5 mm.
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Development of Appendicular Skeleton

in Rivulus ocellatus marmoratus (Teleostomi: Aplocheilidae)
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(Department of Biology, Honam College, Kwangju 506-090; *The Attached Girls Middle
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Biology, College of Natural Sciences, Hanyang University, Seoul 133-791)

The morphological characteristics and the ossifying process of developing appendicular

skeleton in Rivulus ocellatus marmoratus were investigated to accumulate anatomical details of

this fish. The ossification of elementary dermal bones excent fin ray proceeded calcification of

cartilaginous bones. The developmental sequence of fin rays was as follows: pectoral, caudal,

dorsal and anal, and pelvic fin rays. As ossification proceeded, the median fin pterygium which

was.a single cartilaginous element in the early stage of larval development individualized into

proximal and median radials, and pectoral coraco-scapular complex also divided into coracoid

and scapula, On the other hand, there was no fusion of elementary bones with the process of

ossification. The ossification of appendicular skeletons was proceeded as following order: pector-

al, caudal, dorsal, anal, and pelvic fin.



