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Development of Vertebral Column and Caudal Skeleton of the
Red Sea Bream, Pagrus major

Masanobu Matsuoka
(Received June 15, 1982)

Development of the vertebral column and caudal skeleton of the red sea bream, Pagrus
major, is described from laboratory-reared series and wild specimens. Cartilage formation in
these structures takes place at about 4.5 mm TL and ossification starts at about 6.0 mm TL.
The sequence of cartilage formation and ossification in P. major is compared with other species
already described. Accessory cartilages found in the caudal region are described in detail.
The number and arrangement of these cartilages are almost constant. The laboratory-reared
specimens are more variable than wild ones in number of bones, e.g. vertebrae. It is likely that
there are some differences between these two stocks in size of larvae at the stage of the appearance
of accessory cartilages. Laboratory-reared postlarvae have many abnormalities in neural and
haemal arch cartilages, and this may be related to the malformation of the centrum at later stages.

(Department of Fisheries, Faculty of Agriculture, Kyoto University, Oiwake-cho, Sakyo-ku,

Kyoto 606, Japan)

WA, BEOMPAEREMIE L HES Lich, 1
L OWEZEFELPSHELL, I8Ek-Tw5b. CDH

H, <& A Pagrus major (Temminck et Schlegel) oijij
BYEICOWCIE, fFRCEc r AnERE S hin o &
RN 5 & Sh, o o3 T3 ERIRIEE (03
HUFA) @B HAICROT LI X - Tl HBFR LTS
LT EMRPLMCINT (elsiEa, 1977; HEE « dbi,
1978; ¥, 1978; dtEizhs, 1981). BisHEITHHETH
TR EMERAEZZT CTELD LD TH AL, EHED
BMRRETEC L2 & Bbh s ERESECOWTE, 1
DRI SR Tuievs. ¥4, NABloLEY
b WERRETILE LA LT Ih T e W IREET
BB, L, REXBETH-ThH, BHEFTMY
BRBEOEERRCE L5 2 AW rH D, TEXBHH
DIhbePiel THBNILbIEXETHSH
HRIEOMUNCIL, MM E LT, foRitic
B3 5 MM RBLETHD. < £ 1 ofF{liic>
Wi, $CIR, bR (1978) AEoMEERL, KL
(1978) M HEETEZRET & O IS WLTHYE LTW5
2, BALLA oA EIL ELZ L

Dingerkus and Uhler

(1977) 1= Xk » T i /s iR E P Ok A B ST LUK,
T O PINIZEEICBIT 5 M R G oh s L5
\o7¢ - 7= (Balon, 1980a, b, ¢, d; Fritzsche and Johnson,
1980; Powell and Gordy, 1980). ABgeit, ~ &4 Drh
R 5, BREOL LT W EEHTC?
VT, FHBALRERCELMRELML,ACLES &
LichDTh5b.
MEE L UHZE

BEIE, ko AT E KK e Hvie. AL
Hifa: B0 K EE RSB AABJERT Te b L7 107 B8
(S LfFf~4F 78.5 mm), fFiEsEREL 2 -T
&kbt3%ﬁ(&mﬁm~ﬁﬁ“mmm)fﬁm'ﬁ
s Lk e {93 105 )2 (424 21.0~51.5 mm), [KE5HLE
WiE 14 | (&E 36.1~84.0 mm), FHRFAEIE 10
& (&E 18.5~27.5 mm), FWEEEHMEY 39 B (&5
111.0~188.5 mm).

AP TRERRFLIBE O ieh o fotcsd, &K 185
mm LT OBZETXTAIRNRICL 23D THS.

EWBEA PER W B 7o » Tk, Dingerkus and Uhler
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(1977) W X 5 Ik« B i g (e R4k L C Ji
Lt.tt,;@ﬁ&fmm¢ﬁ%9mméhbt
Taylor (1967) 12 £ % 7 Y Y v Uy Fiifen d Hilic
1ot

B OZFIE LY (1975) % L UF Houde and PottholT
(1976) i=ft - fe.

& R

EHELRBSOWE 24 MAEKCEIHET T~
T 10+14=24 LicnT b (M, 1962). KKRMLT
IFHETHOAR TR &AL, HRBE~L1Y)
e R 39 BT, Fi, B4 AL 100
BTiE, 98 B2 10+14=24 THotz. HOHDO2RT
10+15=25 ©, 5% | RILEAHiR 2 HF2 1 iR T IQ
Thote. Fh, ALEWLTE, 9+14=23, 10+13
=23, 104+15=25 &\~ fcffifkrinde b BECHBIL
.

= &4 ORFix Houde and Potthoff (1976) 237 L
to Archosargus rhomboidalis ©F i L3 & A E[AEET,
UTFoBEsbHREhTW5: #HiA3IH (20 ) bk
IRV REEINE), MR LA, mEB2A&, WTRY

U, TR S M, Rt 2, LRAT 3 M, 2R
RSP LE, 9+8=17 nEiEsk. Zoflic, 04
RS 8 ik (accessory cartilage % 72 1%
radial cartilage) 23fE(:3 % (Fig. 4E). b DLEAY
&I LD F AT oM ) TH S 5 22 1kt
A O] (Ac 1), # 12 MATPORAR OIS (Ac
2), 512 L& 13 mAF R o 2 M (Ac 3, Ac 4),
513 MATECKYE T (AcS), Fledt 5 okl (Ac
®,ﬁ$*w@EEWmL. fil (Ac7, Ac8). Z DT
Ac3 pimd k&L, BG4 LIS O 5 BiA S KiliE 4 3 K
FERHL TV A, it @%Li - Tk, T eiT K
B CIER /N S Ikt ad 1~3 HEEET 5.

BV BB LT C 8 3~ 5 10 THER /s L T 8 %t
FAET 5. W05 T RO ME O IE I JeH 8 ik g a8k H
HBD, BIMHOIIITILLE-T VWD RBKfaT
G EORCER -1, La L, ATETETIE
FRCTHROLDEH -t Ete, 58 NE Lok clBigl
EHATAL LR > T B Db Hote. LIIEnss A8k
P Tdh b, HEMBOLERDOL T ThD. [ &
ERER 1T B (&8 27.0~51.5mm) i~ s =5,
EAEL 12 0b0 3R, 1211 o403k, 13.
203D 1RTHote. LT, ok
2 MEEZLRD. SRR 1~ 12 TR
FELTCWS. ATEHMNATIE, /MBI >z, 12

Bt A fpo kst e e <, 12 1 BB
1L 11 ofithkS KR Lo 5T H T

®EEK (Fig. 1) TPk: & R o R T Bk 2k
45mm §igcihE D, £ S~6mm E RLEAT
BH5. O, oOWETE, REEGUS OB
BB L.

%), FIRH | ok A sk o HRETT T ICH
b (Fig. 1A), wic, FoWiflciETRITE TR 2
IR Eh . WERE, ShbRgazL Ty
B, ki, W UHUC, 2, 53 MEESMIkE s FRE
fa b EXw itk Ligo 5 (Fig. 1B).

4 5.2mm ok (Fig. 1IC) Tix, # 1~59 M
BMkEATFRIEMCH LTEREhTW5. ThbD
EXhLHRT, $5 mEsMikEgs ks FOHETS X
5THhshH. Et, TRFI EbLATWS.

£ 53mm offifk (Fig. ID) T, %<0 hES
Mk AT S T B, 5 Lo m Pk s 2, &
3XVEBRT, R HEETLH»D LIRS, &
CHN, KA~ 14 EEMoBR T, Y
T < B D B bR T~ %, £1, 8 15~8
18 Fitho ohikis "k FREf ST & FREEIC 3 FRIC
ik o B, B THiA TS, # 19 Lo
FEEMEEE, 5 ~8 3 MRSk & ke, THE
WA b LT 5 X5 Thsb. MmisMkTik
JCRA R, AT O S M & D AT TR b
ks LCBbh B, 8 13 ES M KRR Y
WEND., i, 3O LRHEO 5B, hROBKTsS
ORI HIBLT 5.

& E 535mm ofifk (Fig. [E) Tk, 430 BEE
KRB L, BB "kE & IR EOBNE
DYRICEM X R D, Tiebb, & ORI TILIEHE
ML EHE X T E B X 5 e h. k), FRIEEC
Hih o 4~ 14 gk oS Pk B, FENE O 2/3
¥ CME LcE R, FEREHCHCKEIBRE R,
SN THELERT 5. & OO RS PKE DFE
AT L (TR, T ALEA S bR D, BRIOM
(i % 7 - fo MR S PTRE L, FEEmEP R CEA AR
&L, Fic LH~E LTk 2T T 5.
oW EL WHEETHD. ik, KI BERENRT g
s, S oMt 4 KORELZSAER IR TV 5.

445 6.0 mm offifk (Fig. 1F) T, 311 {0 ik
BaBsbh, FRAES 2RV TEARNRKERIZEH
FH-TwD. RIELESARDLNDH, T, 78
Lo kb LT,

BB (Figs. 2,3) HfLixgRk 6 mm §igs
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Fig. 1. Schematic representation of cartilage development of vertebral column and caudal skeleton in
Pagrus major.  A:4.50 mmin total length. B:4.85mm. C:520mm. D:530mm. E: 5.35mm.
F: 6.00 mm. Ep, epural; Ha, haemal arch; Hy, hypural; Na, neural arch; Nc, notochord; Ph,
parhypural; Pp, parapophysis; Sc, spinal cord. Number in notochord region shows myomere number
attached to notochord. Stippled areas show cartilage.
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Fig. 2. Ossification sequence of vertebral column and caudal skeleton in Pagrus major. A: 5.85 mm in
total length. B:7.05mm. C:7.25mm. D:880mm. E:11.8mm. Ac, accessory cartilage; C,
centrum; Hs, haemal spine; Ns, neural spine; Pr, pleural rib; Un, uroneural; Ur, urostyle. For other
abbreviations, see Fig. 1. Stippled areas show cartilage. Rough stippled areas and open areas show
weak and developed ossification, respectively. Scales indicate 1 mm.
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Fig. 3. Schematic representation of development of the 11th vertebra in Pagrus major. For abbrevia-
tions, see Figs. 1 and 2. Stippled areas show cartilage. Rough stippled areas and open areas show
weak and developed ossification, respectively.

—289—



Fig. 4. Development of caudal skeleton and accessory cartilage in Pagrus major. A: 7.05 mm in total
length. B:7.25mm. C: 103 mm. D:23.0mm. E: [l11.0mm. ‘“Na”, specialized neural arch;

Phyp, parhypurapophysis; Pu, preural centrum.

For other abbreviations, see Figs. | and 2.

Stippled areas show cartilage. Rough stippled areas and open areas show weak and developed ossifi-

cation, respectively. Scales indicate 0.5 mm.

LB ENS. ¥, ZOELLFRORKMBILKEIT
LAl via» A, BAE, ETH 2 WRSM o1
ML IrE b, BITOMERS I H 2 > TR
. ok, RESMOE{EILRS X5 LT, H2HK
A2 BT HERSTER S ke B (Fig. 2A). 51 R
BMOFLE LOH | HEADIEEILF O %5 5UR o B HE
FrhEhD. BERRXOMHSMIKE b MM &
Ak, T OMEOMEADIZR T 5 UL x ibad
% (Fig. 2B), 5 16 % 7213458 17 Hetk i Blbh 5 B B
RSB ENSG. ZoBadh, ThickiL-TET
REBSIOTREE 1~4 oL 2 71+ % (Fig.
20). &K 9mm FiICiy, REOE 23 HiAI TR X
hCHER R ER A RT X 5127c % (Fig.2D). Fig. 2E i
4R 11.8mm OHREAD LD THB, RBRHEIHOHS I
FERELE L ORBHEMIFAE LTS,

Fig. 34340 11 fRHEB 2 HIC LT, T ORmAR A #

KRR LT 5. MESME X O mESMikE o &1L
X, %, TEROOUTE PO, R BhER IR e R
HH, TIb ETMETT 5. HES Nk
WAL, THRETHEHRIA TP ST, £0
XIS AT AL e B (Fig. 3A, B). fpg5Mo4tHE
DB F THALE, WESMERHIORFHR
EETHEAE T LSATER S h 5. A, B{LHonmk
DEFEND LA~ A, HEEEEERT 5 (Fig. 30). #E
thoEbik, IHLRFROTHES LORII~ER, HHE
DA E Y PREs (Fig. 3D). 7721, RIMEREITDO
2 HEPR T, I i S MET L LR Bk
5. AEPUKT O T RS2 T 5L BT AEIIE, %
WAL L, FIi~EfT U CIER I I AR 2 TR L
he B, M MOSS S TH S (Fig. 3D).  HEMA{
(LB TT ~ IR L, %= OfEE, RIS m®< 5
(Fig. 3E). KiTik ke e fe b,  HES G o I
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Rl 2 1 O K,

(Fig. 3F), A DKt of54 7 (Fig. 3G) oliic ik
B, Fl, FREILSCNRTEDO L5 HREEETH IS
i D, R, HES OB 2 7o TR &
T, HFilis LOCRMIREIR D MIr L 57 d (Fig.
3G, H).

RBOEZE (Fig. 4)  JEito 9IOEBLZ OV TLE
b 7o A, & 2 TRLOEBOBRICOVTIENS.

TRA S OB RE % RT3 kEtE D5 bikd
L, £ 65~7.0mm YicHlbh 3 (Fig. 4A). TR
F 1, 2 BIXVBETFTREIOEBCEE A HIZLT5S
2, EFIF 0K ERINES L, K FRE S
b T, =&hMigid 5 (Fig. 4A, B). &£ 10mm i
i, SO O RS | KRBT o Fiy
WO XOCLTRELIADS. i, BEFRTEESL D
127 »TL % (Fig. 40). ERFOFIILEL, &k
[2mm fijficihE 5. 4 20mm ¥ T TREM
Wa Fobizx b X 5T, AT ORRMRER 2
nBih b (Fig. 4D). ZoBRMTIx, & 12, & 13 M
WM, TR, TRE 1, 2 ehZhind 5 M
1k 5 L RFHIRE il 2 A LTS LTV B8,
BRI - T oMo kit ke bie < 7t % (Fig.
4E).

<= X4 DRI 5D 5 {HD MR E S HFLET S
2, SR BEBINMF R B RERI O Iz iE—E DIk
FTERERS. T, £K Tmm jijifkc Ac3 2
PRLFENT AcS NTEDH. £E Imm ik Acd &
Ac6 B TEB. Acl & Ac2 ORI A LI N 0
TIMEC I Yl Bied, FudoTiisek 23.0
mm T Ac2 7, £& 30.5mm T Acl »nildbh
o, Fio, RARHOTIRR2RREL, £ 18.5mm T Ac2

, & 220mm T Acl »n@#E»bHhi. AcT & Ac
8 (Dﬂiﬁkbié‘ HIZEBNR DA, &K S0mm ¥ TIILBEY
wwith. Fie, ¥TRBRMOBNKE b 2 OB
EhBLH5TH5.

MmELELHBORE MBS XLk 8mm [Tk
CHIFTO L O BIRCEK I 5 (Fig. 2D). chbix
HHER O BEEMCHERET> bR THbh, o
B AMER T 5. B aRk 8.5 mm i, X0
FHOUDrLIBEESD. 1oL, FI~FE3WFREEi
ERFETH L5 Ths. bbby Xy
RRFHEACH b, WD > THELe. ko
THET AL T 2 BRI h 5. kbR O
NBHHE ML, £F 8mm Hlkd 2 8lbh, £
1I9mm THEALGHEDY, £ 21 mm iz fE %
Wi E CHET 5. ZORE S > TIFOFTERE S &

Ventro-lateral view of abdominal region
of vertebral column with dorsal and pleural
ribs in Pagrus major, 27.5mm in total

Fig. S.

length. Dr, dorsal rib. For other ab-
breviations, see Fig. 2. Scale indicates 1
mm.

LNBTES.

LB E L v BRC4LE Imm EHIHE 1 HF
Hett 2 DI B H~ b » TER SRk, £k 24
mm ¥ TUL R WA EA L. Ch bk FEREEE &
Mo, LRfES I cEHbh, W’ hRT 5.

Fig. 5 134 £ 27.5 mm offifkolE & LihFE 2 B
LMD FMLRLLDOTHS. 1, &2 EFER,
FRER, &1, F2HFHETOMRSPINIBIAT L,
# 3~ 8 L EFREh ZThiesinT shiERo b
BIMI L, 5 9~ 12 FI e 5 \ ik maE M
oW BIET 5.

% %=

Th: & B sl Bk o BLAEIC BT 2 & 13m
Rt ohisus. ChbolBEc X s, Bk
BRI RN Thbh 5 & L1134 < o BTl
LT\ 5 X 5 THh H (Gwyn, 1940; Potthoff, 1975; Houde
and Potthoff, 1976; Balon, 1980a, c; Fritzsche and
Johnson, 1980; Potthoff, 1980), =< v Clupea pallasii
T TREI M RMCIEREIN S Z L2 HErDLR T
% (Gwyn, 1940). = &4 CRETRF 1247 &KLBL, #
TRERSIOTRE2AChICHL C ENBEIh.
< & A1 o Archosargus rhomboidalis Ti¥, &£
3.5~3.6mm TTTRIhLIKENRELRTE D, §i
E L ohich) BB INS X5 THS (Houde
and Potthoff, 1976). #ES ik o HBLART B
IoTREY, = v TILREIBHATHEA DR H bATH
~NiEts & E b, FEADEITNGELR, WM TRLE
B H (Gwyn, 1940), Morone & 2 fE TN /2 KT
N o TR I, 8 2B FHHARIER D E WD
(Fritzsche and Johnson, 1980). = & A 33EAMICILE
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B, B 2Bk R b R I h,
I HESMIPCEHET S 2 L, RHER o it
SFDTER ENRD Z L&D TRIc-TW5. %
fo, =¥ v OMESMRE IS MKE & 3R IR
F TR & 55 (Gwyn, 1940), Morone J& 2 fiTit4:
SRIigH, hoFREFr»LHFBEOH AT LS
(Fritzsche and Johnson, 1980). = @ fic o\ ~TiE, < &
TRBRELAETH - .

REOHSIKEZHHRCHR L OMBEBIRICK VT,
EZRBRMICFEET D E V) HILOWTL, hET
FEAEMN DR T oL, < £ 4 TR MmES
FEE A~ ERERCE L THbh sk L, #
REEFIRBEIHMC X > TR D, § 1~ 3 MESM
WHEREEC, $4~8 14 MESMIEMTmn, 8
15~5% 18 g ST HFHEN & FRETHCFAFCHD
NBH L5 THD. FABOTHIKE I XTEBIR IFR A A
CAERLTHET S Z AP LA IR TV 5 (Holtzer
and Detwiler, 1953). EEBME T METHL ETH
i, < £ OWRSMEE OREM BT X - TR
8% 2 &%, TR TR0 FEERIHALIC L » T
RCEND DTG EHEEBIN DA, FEHIIY S
M Tigu.

BB OBBIARF N THIEF M TH Y,
= FA TR 2 MRS M H BIRICHESR, WThos
b, HES X T oL D HEATZBUC Jo3T » TTHEAMA %
5. ZOXSICHEBRETHILT D LS B, ~
-3 Pneumatophorus diego (= Scomber japonicus) (Kra-
mer, 1960), 7 4 F— Channa argus (Itazawa, 1963),
Archosargus rhomboidalis (Houde and Potthoff, 1976),
A v FJ& Salvelinus (Balon, 1980a, b, ¢, d) 7 S1cil®
i, ThE KRR, 24 Cyprinus carpio (Itazawa,
1963) ® 2 14 « 1 2 v = 2" v Thunnus atlanticus (Pot-
thoff, 1975) D X 5ic, MR O KD 5\ 110
NHEWHHL BB, HEAEDIERIEF L= > v (Gwyn,
1940), = 1 (ltazawa, 1963), Opisthonema oglinum
(Richards et al., 1974), 7 == Plecoglossus altivelis (}%
B, 1976), = v v =V Pollichthys mauli (Ozawa, 1976)
RETIE, —#E, IRHMOBER BRSO L, A
AxHRBET 2 0B TR AR TR BEH~
B &5 X 5 Th s (Kramer, 1960; Itazawa,
1963; Potthoff, 1975; Houde and Potthoff, 1976; Mook,
1977; Fritzsche and Johnson, 1980; Potthoff, 1980).
g (1978) 11~ &1 THLRBEOMBRELXB 5, K
RTINS DE 2 Mk TH Y, H1HE
ROTBII IV BRD Z ERWLMC 1. ZhiT

BRSPS OB R JOFASE 2R L hEBh
HolEB#LTWA EBINA. Leiostomus xanthu-
rus OAE 5.0 mm OEEATY, Rk E1HAEDOHEK
NEIRTWBEHARENTEH (Powell and Gordy,
1980), FMICBEFTIEZ D X O RBE LD A X+
HREECRSW @ADL D1 Liiew. HEAEL
DIRAEMCE R LI T E @D, X - T
HECITMC L~ TRELD LI THD. AXFEAEE
D35, <3 (Kramer, 1960) %21 f a v <Y nm
(Potthoff, 1975) Ti%, #M#ESF] & MESFIAEREL T
FERIRFCELA A E b, FRUEPRTHE ST 525,
Morone &2 FiClXAER» LEFHXI DA TS &
\» 5 (Fritzsche and Johnson, 1980). = &1 Tizoh b
LRIgh, § 1~ 21 ffvwThi, 7, S
M b L, & 22 L5 23 MALmESM
HER LD DTSR E - e

BRI BTV, BEEToLED
L&A D1 ¢, Marathe and Bal (1956) #%: 3 3 ¥
Xz a s wnw Eleutheronema tetradactylum DHERIT D
T, Rosen (1973) A3 o 7 Y =Y Maurolicus muel-
leri i 4 fITDWTRIR LTV 523, B oM
Morone JB2 i >WTHNB R T WB LT Ei v
(Fritzsche and Johnson, 1980). < %A & Morone |&
DRANIIZE A ERILD & 2 AL, BBk o
FLE S XS UTw5. HELE LTUTO 3 MinhTb
oo () fiE Ts 12 &8 13 AP L

T 2HOMK (Ac3, Acd) AEETEOIKIL, #%

TR A 244, (2): BHECIE AcT, Ac8 IKI%T 5
L oMb LRI, (3): Morone saxatilis O FI¥H
T3 | LR o L EORESBR I D2, fiE
TRl BHLRIE. ZD5H, = £1D AcT, Ac8
Il h BRTIER I NA T, Morone |&DEA TIL
FREMBL O o RS HS. WThim LT
b, RSB EE & EReEE LTEAOREF
EMEYRTOT, SEFNTHERECEE L Bbh
5. ZhboEIRFRIMCMEL TR Y, BED
R ERER TRERMOKT &L Afe, BiEsy
TETABREERE->TWBLDEEZDRB. &4 D
Ac3 BRWICIER Eh, RLKEL, 3RO EHARN
& HEHELTWAS. L, Acl & Ac2 3fE4x
FTHLTELT, TOBEEBCOWTIEAHTHS.

ARTCH e A BEARAD I b, ATREATIEX
KA ERTIEFCEHL O FRETENAD b, F
fo, MIBOFCITED IR D % L DERBTERER
A»bhic. Fig. 6A 13X 0—FITH Y, HikoMmES
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Fig. 6. Examples of anomalous caudal skeleton in Pagrus major. A: 5.80 mm in total length. B: 26.3
mm. Arrows show abnormal cartilages. Shaded area shows abnormal vertebra. Scales indicate

0.5 mm.

M ORES B 5\ ARSI E ORBE TR E1R
Hbhn. o X 5, HESOBEILIHEAIZBIC KL
D&, HKRDOTEBIMSER Ar b EH o Lick
mbHbEZT, 00X KHESKEORERMTE T
%, BICEAHEAIcEA R U nErEA S 5. Gabriel
(1944) . Fundulus heteroclitus =¥\ ~T, R 2
MDA LTV BEBACIRE LA EHES LA LT
BEH UT5. Fig. 6B (ZRMMICREE REHitkr R
Hbhs BT, B (1978) o A BRI HLL T
5. Zofifki 25 oMk x DL, REDOME»HH
2T, TORBFAREHME B X O iS5 mdE =
AR S W el H 5. Co%s, ¥, Ml
SMkE BRI L, BREOMEML L D AT
RERBDS. L L, ZhEIGT 5 MRS 2 ki
T, BFRERAEECRYBL LN TERVEE, KR
2 LICHTBEOMEIC L > TREVHEIN LD EE 2
bha. BE (1978) 1k, = &1 0RERLHEET T,
H2RFEFRM, TR TEFEEMSC TR, HES
DREDBDTTRRTH e &b, [FRCHTEH
HEBRFELE 2RFRMCHES KB OMHEAR2IC S &3
WTWBELTWAED, Z05b, BEDOHHL HIRL
FFRLTW DT uhElbh s,
#t 3

AL E FELDDHICHIC ) EITFELWE % i - 7o
MR EIRBF O b RILP LTS, 4, HE
TeBEA AR LT KX » e RIFRKERB IS HEI A
2T, IR v & —, TOlEEOKEDIERT, &
FaHE XK ERIERT, HERFEE € v 2 — OBRE LT
CRUHOTH L& 5.

51 A 3 Bk
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