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Characteristics of Multi-embryo Egg Capsule and Larvae of Mottled Skate Raja pulchra from Korea by
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Resources and Environment Division, 'Aquaculture Industry Division, West Sea Fisheries Research Institute, NFRDI,

Incheon 400-420, Korea)

ABSTRACT

An investigation was carried out to obtain basic information needed to develop meth-

ods for artificial propagation and conservation of the mottled skate Raja pulchra, an important food
resource in western Korea that has declined from overfishing. In this paper we provide evidence of
multiple spawning and describe properties of the ovary, and morphology of the egg capsule and the
fully-formed offspring. The vitellogenic follicles in the ovary was 179.8 +57.1 (564 ~ 247) and can be
classified into five size groups, which the last group of ova are considered as the moving to the cap-
sule gland where fertilization and encapsulation of ova take place. The morphology of the egg capsule
of R. pulchra is unique among the species of the family Rajidae and showed multi-embryo character-
istics, having two to six yolks in each capsule. The adaptive morphological changes of larvae devel-
oping inside the egg capsule are described based on specimens extracted from the capsule.
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Table 1. Changes of average water temperature during the culture of
egg capsule of Raja pulchra

Month Apr. May Jun. Jul. Sep. Aug. Oct.
Water
temperature (°C) 130 153 178 222 216 21.7 206
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Fig. 1. Shape and structure of the egg capsule of Raja pulchra from
Korea. ABW: anterior border width, AFL: anterior fissure length,
LEC: length of egg cavity, PBW: posterior border width, PFL: poste-
rior fissure length, TL: total length, WC: width of capsule. Scale bar
indicates 1 cm.

n 0 p
Fig. 2. External morphology of fingerling of Raja pulchra and the
parts for measurements. a-b: disk width, h-i: disk length, c-e: snout
length, d-e: eye diameter, f-g: caudal length, h-k: distance fro head to

1st dorsal fin, h-I: distance from head to 2nd dorsa fin, h-m: total
length, n-p: distance to yolk sac base. Scale bar indicates 1 cm.
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Fig. 3. Distribution of frequency for each class of egg diameter observed in ovary.
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Walo] zlElels B9 ZL 76.6~89.1 mmeo|gl, T
12 = 22.5~30.6 mme|glt}.
7 10 FEe] o) 5L zAR AR d7 @I HZe
% 10 0w Z2o 7)o]] 459(39.0~51.6)%¢} 49.2(43.6~58.4)%°]3]
z 81 % " . 3, HEE Z3ehs Fobie] £ 405(36.0~45.6)%¢]%
§ 6. ok ko] oF 5 TRl 35S S1% sETUT 2
x webslgl om, 93t 5 5FT7] Zelx A7 MAbe] 422
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Fig. 4. Mean number of eggsin left and right capsule by month. 13.0~20.6°C ¥ 9] o]l FAfell AFE3E zlo]o] = A7)

Table 2. Biometric comparison of various parts of egg capsule of Raja pulchra. The numbersin parenthesis are the range of proportion (n=7)

Width of Proportion of various partsin % of total length
Total length I - - - : :
(mm) capsule Width of Width of anterior ~ Width of posterior Length of Length of Length of
(mm) capsule horn part horn part anterior fissure  posterior fissure yolk room
40.5+3.9 459+4.3 49.2+5.0 42.2+5.0 36.0+2.8 514+11
1460~1749  766~81 (250 456  (39.0~5L6) (43.6~58.4) (37.6~516)  (324~391)  (49.8~532)

Table 3. The result of measurements for larva and fingerling extracted from egg capsule of Raja pulchra. See Fig. 2 for the measured parts and
terminoly

Observation age
Measurements (mm)
74 daysold 99 daysold 123 daysold 180 days old
Total Length(TL) 65.37 86.05 97.84 118.67
Distance from head to 1st dorsal (Pre-1d) 39.20 55.25 71.00 86.58
Distance from head to 2nd dorsal (Pre-2d) 45.64 62.37 78.56 99.40
Snout length (Sn L) 5.70 12.00 13.30 18.32
Eye diameter (ED) 2.53 4.20 5.23 7.30
Disk width (DW) 19.73 37.30 49.38 64.54
Disk length (DL) 20.12 37.44 47.05 64.24
Distance from head to pelvic (Pre-pv) 18.59 29.58 36.47 49.48
Caudal length (CL) 41.88 51.97 55.55 59.64
Caudal width (CW) 3.20 454 472 433
Distance from head to yolk sac base(DY'S) 11.71 17.66 18.20 30.89
Y olk sac diameter (Y SD) 25.43 21.59 = —
Proportion of partsin %
Pre-1d/TL 60.0 64.2 72.6 73.0
Pre-2d/TL 69.8 725 80.3 83.8
Pre-pv/TL 28.4 34.4 37.3 417
CL/TL 64.1 60.4 56.8 50.3
ED/SnL 12.6 35.0 39.3 39.8
DYS/SL 17.9 20.5 18.6 26.0
SnL/DL 28.3 321 28.3 285

Cw/CL 7.6 8.7 85 7.3
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Fig. 5. Ventral view of right half of the mouth part showing maxil-
lary papillae on the corner. Scale bar indicates 1 mm.
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