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Comparatix}e morphological study of the egg capsules of skates (Pisces: Rajiformes)

Hajime ISHIHARA' * Kimiya HOMMA® + Choong-Hoon JEONG®

Abstract

The egg capsules of 65 species of skates, belonging to 19 genera, are examined to reveal the
interrelationships within the order Rajiformes. As a result, there might be four basic lineages in
the order, i.e., Bathyraja gtoup (Arhynchobatidae), Amblyraja group (Rajidae), Diplurus group

(Rajidae) and Rostroraja group (Rajidae).
between Arhynchobatidae and Rajidae.

The family Anacanthobatidae should be placed
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Fig. 1. Hypothesized ‘égg capsule showing
components of egg capsule.

Table 1. List of species whose egg-capsules examined in the present study

Gems Japanese generic Numb?r of

wame Speciee Species
. L alyssicols, aleufica, bergi, diplolaenia, intermupta, frmesa, maceaini, moculota, moteibarai,
1 Ballysi Sokorgergi< g miinispisasa, pannifers, shuntovs, smimoui, trachourvs, trachura, violaces
2 Noloragja Tobitsuka-¢i 2 ayenls, lobiluka ‘
3 Pummobatis None 3 mdis, sulnan, scobing
{ Ridnoro Kuji-kasube 4 kufiensis, longicauda, murrayi, odai, taranetzi
5 Allentoraja None : 1 castelnai
6 Sympterygia None 1 bonapartei
7 Ambbmp Mitsuboshi-kasube 3 doelojitradai, gevrgiana, radiats
8 Diplurus Tengu-ei 7 batis, gigas, kuwengtungensss, laevis, mocrocanda, nasda, lengu
9 Fenestraja Siboga-kasube 1 9. -
10 Leucorgja None 5 ertnacea, fullonica, naevis, ocellata, wallacei
11 Molacoraja None 1 senla :
12 Ckamejei Okame-ei 6 acutispina, boesemani, kollands, kenojei, meerdervoorti, schmidti
13 Raja Ganngi-ei 4 clavata, microocellals, miraletns, montagui
14 Rajella Annandale-kasube 3 bigelowi, fuligines, leopandus
15 Rostroraja None 1 alba
16 Genus A - 3 binoculats, pulchra, rhing
17 Genus B - i eglanteria
18 Anaconthobatis Hoko-kasube 1 on
19 Crurirga None 1 parcomaculats
Total 65
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Table 2, Comparison of egg capsules of 19 groups

Condition of

Shape of

Position of

Length of Keel

Family Genus Surface homs post. horns resp. fissures Types
Arhynchobatidae Bathyraja type 1 rough depressed moderate middle B-1
Balhyraja type 2 smooth depressed moderate + middle B-1I

Notoraja smooth circular long - tip; middle B-1I

Psantmobalis smooth circular long - near tip; base B-11

Rhinoraja rough depressed moderate middle B-1

Atlantoraja smooth circular long + tip; middle B-1I

Symplengia rough depressed short middle B-1

Anacanthobatidae Anacanthobalis smooth circular long . tip; middle B-1I
Cruriraja smooth circular long - tip; base B-11

Rajidae Amblyrja smoath; rough circular moderate + near tip; base A-1
Diplurus type 1 smooth circular moderate - tip D-1

Diptaerus type 2 smooth obscure short + tip D-11

Genus A type 1 smooth circular moderate = tip D-1

Genus A type 2 smooth obscure short + tip D-Il

Genus B smooth circular moderate - tip D-1

Fenestraja smooth circular long - tip; base B-11

Lencoraja smooth circular long o tip; middle D-1

Malacoraja smooth circular moderate + tip; near tip D-1

Okamejei smooth circular moderate - tip D-1

Raja smooth circular moderate - tip D-1

Rajella smooth circular long T tip; middle D-1

Kaja leopardus smooth depressed short } middle D-1

Rostroraja rough depressed long + base R-I
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A: Egg capsules of the genus Bathyraja. Left. Type B-II, B. smirnovi; Right. Type B-1, B.
aleutica; B: Egg capsules of the genus Rhinoraja. Left. Rh. fujiensis; Center. Rh. longicanda:
Right. Rh. odai.; C: Egg capsule of Notoraja asperula; D: Egg capsule of Psammobalis scobina;
E: Egg capsule of Atlantoraja caslelnaui; F:Egg capsule of Symplerygia bonapartei; G: Egg
capsule of Anacanthobatis ori; H: Egg capsule of Cruriraja parcomaculata.
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{F5#d 5 B—11 (Bathyraja 1H) 12437 oh s,

Horns ORICI BE T, # ORI TFHTH S,
Posterior horns 1% anterior horns £ D & £,
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PR B 5, EMIZFRET, VY alr¥Fx R
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3. Psammobatis RO (Fig. 2—D)
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T OFS XIVERIE D1 .56% & £ \v», Anterior horns
i1, Lateral keel 135005884 %, Respira-
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T, VaF ¥4 mIEoB— 138 L [E UHiE%
R,

4, 73¥H AR (Rhinoraja) DI (Fig. 2—B)
Va¥ ¥ RO B— 1 MO - R CHiEE
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5. Atlantoraja J&DIVE (Fig. 2—E)

FHMRARSVEDO 2HUT LR PMETH 5.
Horns QT & 97 T, posterior horns [XIRHEHE D
1.5 £ %LV, Respiratory fissure (i anterior
horns TiZ%eic, posterior horns TIXHPIITIZ &
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MftcyalrE£rBo B— RO LR U
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6. Sympterygia IOIPE (Fig. 2—F)

FE RS BIEHO 2 EU LR TH D, Ante-
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8. Cruriraja |RDIWE (Fig. 2—H)

FIRIFREED 2 5L E LR TH S, Horns
D WX T, posterior horns O & (2 HHEIE O
#1 2 £ & B v», Respiratory fissure i anterior
horns M4ENH &, posterior horns ORIz H 2. #
HIZIZIZH¥TH 25, FoREERLSEH S,

9. SVRSAANE (Amblyraja) DR (Fig.
3—A)

FMBESVIED 2 5LLTF CTH 5 Amblyraja
radiata 7> & 2 5L E D Amblyraja doelojuradoi %
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20QRDINEDH L, D18 (Dipturus 1)
D2 { O > F = A B Rajidae DI L [F L
BHETHY, H¥FLA, FVAIAR, V7
ARDIEHBFL T 5 (Fig. 3—C4%), D—I#H
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chra, 7 A AVEEEED Raja binoculata (35513 A
H A OFER) I D—MAIcEY$ 25 (Fig. 3—D),
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Fig. 3. A: Egg capsules of the genus Amblyraja. Left. A. georgiana; Center. A. radiata; Right. A.
doelojuradoi; B: Egg capsule of the subgenus A, Raja rhina; C:. Egg capsules of the genus
Dipturus. Left, D. macrocauda; Right, D. gigas; D: Egg capsules of the subgenus A, Left, Raja
pulchra; Right, Raja binoculata; E: Egg capsules of the subgenus B, Raje eglanteria; F: Egg
capsules of the genus Fenestraja, Fenestraja sp.; G: Egg capsules of the genus Leucoraja. L.
Jullonica.





