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SRAREE L LTHABNTES DT, %2 2§} Heterodontidae, 7+ 2f}Scylior-
hinidae, 5> 5 7% 2} Orectolobidae, # > ¥ = v #} Rajidae BRU'¥ »+ 2 B EHChimae-
roidei41c B3 NS 5. ZHEFONBRCHT 2EEOMH " c k5L, K
BEREHCRR A RVRESS 5 i )Tk F—FRAOAERNIC b HREHE
e i, BOELEMICEN S BIRESE Y b3 B0 H 5 T LBHMLbILTE

T BY. RUAHEOREEO IR T 5 30 £ BRI I Dean ¥ 0fF 0%, Chimaera

phantasma F 18 Chimaera mitsukurii o 2 FICHES 5 b 0 A 5T, HALZE A0 %S
NIedOBDBTHE LN o '

AP AL EEE D DRI TORECHDNTHE I N ABEEEL A0 F v
Fx e ABBHOWRICHRWT, E20NDI0fE, BiH Raja kenojel, R. garmani®, R. hollan-
dii, R. meerdervoortii meerdervoortii,* R. macrophthaima®, R. pulchra, R. parmifera, &
U R. diplotaenia* % ORERD b K 2 BRIR LI SBERICEL TIT 0% b 0T B 295, —#5
BUBICEINEZNTEZYDEIBHBICH L. Ko IIBDIHFHR R R Uik tiRic
BTHERL. RTZHEoMRE £ ABO ML CICHIE LD 2,3, DB L O HiEHES
kT ric kol eRB Y HET 5, .

BARTFTNTHAAT ) viEE LTHG, MBoBRE IS ERRo—BERD, 2k
TR L 2w s LT L ko

AW RRBIR OEHEROTIC/TC MEtkto — MBI O 23 £ E3EH
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HERE: BRI TRTCESFHOALBE Y AL, BEHcRESIC X otk BHEFO
Wil LAk 50 KE, GA, HO. ME, MA, FU Kt SO EofEHCIREERED
AR BFITITD WIS, EDfid PA, IS, RU DI SoBHTHE LSO b onEW (Fitk
RUFEOMFRXE 1 KE CRLE). —RicEHodhikX b LI ERFCRTELES

*ZEOTEFIZTR » PE(PERE) & B s, BT cnfiig (GEESR) TR~

B ZFEFCHRToORMARRIIBAERTIBRETH S,

&AL RS REROEE ER~IHIC. KE, GA, HO, ME, MA, SO, PA, IS, R0
DI oMM EMTIERT &\ T 30
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Bi i LCE D, MRUKICIZERSHIRO Bns i L. BRICHT S AER0 235501k z ol
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Table “1. Showing the locality, E'(epth, date of collections and measurements (mm.)
of the Egg-capsules of 10 species.

No. of i
"Scientific name| Locality [Depth(m) Date | speci-| Length | Width ﬁ:::r(?: I:‘zi:é:r)
- mens i -
R. kenojei Hamada 80—9&);11,1948 5 60-65| 35-33 17-18 12-23
Shi
R.fusca Chogu | 10-50V. 1949/ 9 52-56 33-36| 18-24] 23-26
R.garmani - [Q02ma s0-90V XTIl 6 | 054 26-20 13-16) 1618
;. Nagasaki 1T, 1950, 30 2o . .
R.hollandii  [pPStet T0-90[T17 1948 2 67-62 32-35| 13-18 19-23
R. macroph- , | c
Prama |[Hamada | €0-90XTT1948 2 42 25 1] 1213
R.meerder. AT
e z‘&‘:(llt{ak 80-100{VI, 1i48 2 48 30 15 15
. akka- V-V _
R. pulchra nai 50-60 1948 3 160 75 - —
R.parmifera |Muroran| 200-250III, 1938 2 1500 91 50 106
Reisotrachys  [porbets|  90J00V LIS 3 | 110120 76-86| 53-63) 130-143
R. diplotaenia |Muroran| 230-270(X-XI, 5 | 106-120 76-78 65 73
1948 ,

PR OEEZEHIC X OTy MEICTF D 0 LR SO RUKRERSCE 2
B5, ZHOBEREEET 2 EBRBOBENMTC X 23D TH %o

B & DBORNER-RCBOXBERETRAELIATETE Y. oS
YBRICKBAER LM 5o £ L D TRARBOOBRECHRINTES. KE GA,
HORUMAS 0TI o hmliBIc il Hiro FU, ME, SO, PA, IS Ry DI &

| TREMBIE R BN\ O TRMBED BIC X oTIE 2 e 2 30

BROIMRRERAIBONZCXOTRD . £0MHIEECKOTIPRIL 4 Bic K5l
Ei 5o H18RKE, FU, GA, HO, MA Rt ME %ic X ocRE SN, KBAEER
METH, AOEBT. 2OMEIE LS & ARCRSRICHE S 3 MRSk D
b, BEBEZOH 2B OBEL RO CTEE L, IRo2EHL B B ATES
(B 2)o A LETI S LTH. BB 5183 KR EEOBHIBRRE L TEL BB &
%o 24, B SO TREBAHMGEHBET, MR Mot h /il c 5
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Fig. 1. Egg-capsules of 10 species: KE KE Raja kenojei; GA, Raja

garmany; MA. Raja macrophthaima; HO. Raja holiandit; FU. Raja

JSusca’; ME. Raja meerdervoortit meerdervooriit; IS. Raja isotrachys;

DI. Raja diplotaenia ; SO. Raja puichra; PA. Raja parmifera.

Wi VHFETS 50 ABOHREBETIHV. #34, Bb PATREEARBRINER
THELLBELTEL, IBREEEFBICHE T 2MARERRE O TES. B2PA &
SIBROBEE LR LAIOT, FERHBOELEITHTS 5B VEERIRE LR
S\o H4M, B IS B DL CRERATBRMBET. 43R X CEEL. B0
£35 3 FI0FIREER— R & IO TIIBER L FICHEE L TR 2RI, £o/MHREHEMR
2L, FLIEHETS 50 B 2IS RU DI RIIROMGEERLZ 0Ty DIicin
‘ TRISX b FHRERE D ES—FEETD 50 : _
* IBORELBRADHELVICAHHEDORM: IR L Eoin { HEEQIE KR UHERE
S FOMECIOTLECANEIN D, ZEEH L ROV IEL LTS & OBIRE B
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B35 L RO Fkd sHBMOE 5T L4354 %, BB, KE, GA, MA, HO, RuiFU
EDEHETAEINIEIBRUE 2o SO CRRADEBEEOAMSHEIETD 3 )
2%, PA, IS B8 DI ot kx5 3 RUEE 481 L L AHECRAKEE /AR L B 3 A
BHRBECE R RPN ERRICED —FIOABMEE L TR S0 — b2 E4BCE :
FIEFOMI T RS IC. 1832 L THFREDL OHEIHE 2 TOKER 100 RED R
WECHEIN. zoA. KE, GA, HO Xv MA $okn  SIBARICRARE H3 51 -
FRAMEHBUHICS . ZICHLT ME RUFU e LORMEHUILCRE S N =

] §
oo 2 RALEEN DEREIEE THG L, 8 3B b LS KB iIc DR CHRESN. 4
I 4B F AL EA LR b BZF'J'H FHORBLCES 2 TORBICHMLTESERTS 30
HO | M A . . GA
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Fig. 2. Showing the structure of egg-capsules. Abbreviations are same.
as in Fig. 1. HO, KE, MA, FU, GA, ME, PA, and SO are |
cross section ; IS and DI are sagittal section. HO—PA Xx100;
SOx50, IS and DI x 30. '
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VEAREOS S L HEEOHBH L TBE L TB3C LRBEETTECLETD 50 £

- T, F18% > 7 = e B(Kenojei-type) 2832z & L L. zoH, KE, GA, HO Ry
MA%FZ, —5ME RO FU oBEXLE L LCENT %0 RERERICATHE 2R E *

T AR ARE (Pulchra-type), 38 ¥ Y 7 5 A~XE (Parmifera-type), 4y > =2 %

v % = v % (Tsotrachys-type) LEF 2 & \F %0 ' ' :

LUETR L7e P on SHSTURE R ORISR D BEFIR ST X 0T 2% DERSICEE S 5 R b 5 :
BIC L OTHOBESTEETS b XRENh b AERAOEING ORI T L 051K 20 PR
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* Viadikov (1936)' o +¥ AFEERICN 5. X Clark (1922, 1926)%2 o>Bklic i3
BAR A0 IR OMICECORIRIC X 5 & TS OTEE & R A O IETREE ONic 234
HLOBBRCRWT GHRo v = e RV 7 3 ARBICBT 2% & Brits doDMic,
MEAFEIDARRYY 2 5 v ¥ = e BICRAEFLOIIBNRTD b N B0 ZEIPBROBIED
BULICAWCIEE L2803, EREERGENCELT 2EETIE. IR, Ho%
OEEREHETH 30K L. EHHEEZIREEOER IR, IPRIIEL. ok
EEEETETETD 50 BIBLIPROBER RO HEE & LTHED ZKRCMNT
2 IO D B X O TE U2 HEHA T, EBKBRICRTEL (B LL I
Beizor., enc X oTHOREERABEHCEDTREN S LBITWETD D 50
ZICRL, HRERECHELT 25 /7 = e O IR ticE 3 2SR SR
OEBVRET, BiczoA, BRCBYLY%, KE, HO, MA U GA S0EHTIA
SAERBO hic RARRE EHT BT LRRECET B0 BIC AT R 2 ARD IR RO
BIREOEE cloCH L% &85 5 LEIEBRARLIBERL C. RN AREY
EFBREDORID EBEN B0 Wi D Lk~ 78 I MAR o #8E I I B D BRERAS
DFLAKERZERERES «OACEERRL A L2A—BEOEERSFE» D TR &
o o FRFINTRBETEE L  REIMBBSOHER b RE T LE~bN5KLT
B A—FRICRT. RERCEREREkEET 2 SEEOIRICRT, ZOMEICHE
2 DRBREOEKERR B, b 2508 E £ BHOBRER CSMGEORRIC I CERE
BEOBBSE N 2 ¢ L aRRERIE N CELFHEAEONMEL VI SRR ERLE
HioREe ¥ A~ s BBz B0

3 BRMIC L BEDOHEE

la. JPROE S F100mmpl ko EEZIREM BB ESHIETD 50
2a. B ECHBRE L B LMARR Vo AKSRIEEL., #EAERF T X
#T 5o
Sa. REICRBULBRICECHEEL  MBMRICHOT/E B0 BRECTIRFLTES,
AN pER AL, BREE ,
da. B, 110~122 mm ; $%iE T6-86 mm. HHANKEBZFIH D b O RURIFL b
Flrp oo Raja isotrachys.

4b. #E, 106~120 mm ; 2E, 76 ~78 mm. %5 4k %M”’%UPEJI b 9@‘/‘0 """""
.................. Raja dzpzotaema

3b. EEE KT HMVELHZZOREEY B2 ETHETEBY B L. 523 i
WHEETS 5. FEEH~ HIE LR Co BR, 150 mm. FiF 91 mm. it
B T AN R e Raja parmifera.
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2b. BRO AR MALTE 2HiIc. FRTHRICREE Y LTE 20 fAlkiait

ZEh{, BORFETD 2. KEAHBZRBOTHEL, RIFARKCHINS

K EEERRE L Do BE. 160 mm; R BEPEROIE 75 mm. JbiE — HE
PP v+ eveeerrneerrecensireaisienaniaaens Raja puichra.

1b. o E 2370mmPlF, EEIGAESD THEIE. fqﬁ%&ﬁﬁﬁf&j}& L e
da. MEBOBMCRABEN T 50 E& LTAMbhfUA,
ba. RAWROE 2 I 2HOIZE 0ol EICET 5o

6a. 2B, 50~54 mm ; ZHHE, 29~29 MI. severeeerrrroeeriossaneacanian Raja garmani.
6b. ZrE:, 5T~62 mm ; ZE, 32~85 MIN. +roerseeerrersnerssiiinnenninns Raja houlandii.
6c. R, 42mm ; ZRIE 25 M. ceevecreererenionenneiniiiinian «e---Raja macrophthaima,

5b. FARBOEE Z2HDEE D s T,
Ta. BB, 60 ~65mm ; ZHE, 35~3mm. -*Raja ]ce'nojei.

4b. FSEEVD*F’]VC%@%E#&@K%o & LTARM B,
B, 52~50mm ; #%IE. 33~36 mm. SPEEF, NS 3o ?ﬁ*im?ﬁ'l?ﬁ

.......................................... TN Raja meerdervooriii 7ne€7 dervoortitt.
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Studles on the Rays and Skates Belonging to the Family Ra;;ldae.
Found in Japan and Adjacent Regions

I. Egg-capsule of Ten Species
Reizo ISHIYAMA

(Department of Fisheries, Faculty of Agriculture, Kyoto University) '

Résumé
- The_present. paper givés the results of my observation of the egg-capusules of
the 10 species belonging to the family Rajidne, viz., Raja kenojei, R. garmani, R.
macrophthaima, R. hollandiz, R. fuéca, R. meerdervoortii, R. pulchva, R. parmifera, R. iso-
trachys and R. diplolaenia, which have been collected in Japan and adjoiving waters.

Based upon the external as well as the histological features -it was found that

“the capsules are divided into four types, which are called hereln types Kenojei,
Soldatovi, Parmifera and Isotrachys respectively. ‘

Type-Kenojei: Tbis type involves Raja kenojei, R. garmani, R. macrophthalma,
R. hollandii, R. fusca and R. meerdervoortii meerdervoortii. The cgg-capsule is of smooth
surface and with short projections (horns) at the four corners (Fig. 1, KE, GA,
MA, HO, FU, ME). Of 6 species aforementioned the last two ones are closely
related, characterized by having the hor;zontal thin homy layers, and the upper
most layer bearing minute tubercles -on the surface (Fig. 2, FU, ME). In the
other 4 species, however, a pulpy layer are found to exist between outer and inner
layers (Fig. 2. KE, GA, HO, MA).

Type-Pulchra: This type involes Raja pulchra ‘only. The cxternal form of
the capsule is characterized by having a broad notch along the both lateral sides
and a very short flattened horn at each corner (Fig. 1. SO). The outer layer of
the capsule is composed of several zones of fibrous tissue running lengthw1se series.
The fibers become larger toward the surface, the ones on outermost layer usually
tubular and easily spill by themsclves without giving any strong friction. The
surface of the capsule, therefore, is rather rough (Fig. 2. SO).

Type-Parmifera: This type is represented by Raja parmifera. The capsule
closely related to that of Type-Kenojei, but the horns. rather long and flattend
(Fig. 1. PA), the outermost horny layer is represented by stout linear ridges run-
ning lengthwise series (Fig. 2. PA). :

Type-Isotrachys: This type is exemplified by Raja 7.sotmchys and R. dzplotaema
The horns are very long and filamentous, the anterior ones much longer than those
of the posterior ones (Fig. 1. IS, DI)." The outer horny layer is pecuhar, armed
- with numerous series of minute velvety pricles (Fig. 2. IS, DI). " ‘





