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Growth of Vertebral Centra in the Cyprinid Fish,
Zacco platypus

Noritomo Komada
(Received January 19, 1981)

In order to establish a basis for distinguishing normal and abnormal structures, this paper
reports on the growth of vertebral centra in the cyprinid fish, Zacco platypus Temminck et Schlegel.
Specimens, 10.0~ 110.0 mm in standard length (SL), were collected from the Yahagi River, Aichi
Prefecture, in August, 1978. Juvenile fish were collected from the Ibi River, Gifu Prefecture in
October 1978 and in April 1979. Length and diameter of centra of the 263 specimens were meas-
ured for different growth stages, seasons and sexes.

Ossification of vertebrae begins in the postlarval stage, at about 8.0 mm SL. In fish smaller
than 16.0 mm SL, all centra are almost equal in length. At 24.0~26.0 mm SL, lengths of centra
located at the anterior part of the caudal region are longer than those in the other regions. As
the fish grow, growth rate becomes greater in the middle part of the column than the other regions.
The diameters of centra in fish of 10.0~16.0 mm SL show no difference associated with the por-
tion of centra through the vertebral column. In fish larger than 24.0 mm SL the diameter of
centra located at the anterior part of the column and around the transitional area between the
abdominal and caudal region is larger than those in the other regions. In the adult stage, there
are no sexual differences in the length and the diameter of centra.

The proportions of vertebral column length to standard length in specimens of 10.0~16.0 mm
SL are significantly smaller than those in specimens above 24.0 mm SL. And, there are significant
differences on the ratios of total length of centra to column length between the three size-groups,
10.0~11.0 mm SL, 15.0~26.0 mm SL and above 60.0 mm SL (t-test, P<0.001).

The lengths of centra in juvenile fish (15.0~16.0 mm SL, 19.0~20.0 mm SL) collected in
April are larger than those in October and August, but the diameters of centra in the former are
smaller than those in the latter two months. There is no difference in the length and the diameter
of centra between juvenile fish in August and those in October. The ratios of spinal column
length to standard length of juvenile fish in April are significantly larger than those in August
and in October (t-test, P<<0.001).

(Department of General Anatomy, Gifu College of Dentistry, 1851 Takano, Hozumi-cho, Motosu-
gun, Gifu-ken 501-02, Japan)
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Diagrams showing the methods of meas-
urements of centra in the middle part of
the column. 1: Larval stage (11.0 mm SL).
2: Adult stage (95.0 mm SL). a, vertical
diameter; b, longitudinal length.

Fig. 1.

(B#EAR) FICEKy Lic, &4 7 7 ORRERIE,
H «ERA (1936), i (1952), KEFiEs (1958), £
132 (1962), whft (1969) 7o & oBfFEHRE &, KIE) -
B TR IR ERDO BRGNS ERD T Bh
Ll Fihebhb, FEERER OV RGCETTIHET %
sl (E#fR 10.0~11.0mm), #EHRITH (KR
15.0~16.0mm), FHi~BE) % bld 3 % B0 (AR
24.0~26.0mm), FE~BE) LIcHERENT] (AR 34.0~
36.0 mm) , Ik DTG FE e R R (5K 60.0~65.0 mm),
BIOWAE (k& 85.0~90.0 mm; 105.0~110.0 mm)

TH5.

g AR 60.0mm Ll EotEAo—ifix, EEMEA
xRk LTS 2B LT V¥ YV v e Ly FST
ot L, BARIIEKXBREXTV, ThThofEficiE
W I 5 % LTk R S LHEARRTROE R Y
N—_TFT/FAXRANT 1/20mm FTUEL., &
OHE, B 1IFHET ISR BT OB RARRE
W, FEEEOFINEE 2 iR bEBE L. (K& 10.0~
60.0mm DAL AT TiL, 7VHFVVely FSEED
FENEREAL R L, BMET CRKONE % L 7=
(Table 1; Fig. 1).

ZAENICEAI U o A 4 5 7 (fBR 85.0~110.0
mm) OEDREL, SBREOREBERI, BEEoOENZE
R (kS 1969; ki« i1, 1969), BIFBEIG « AR
DAHBMBIZIC X » TiT - 1. 2FFHEF R (BTHBRE
ET), BHER G 1LEHE»rLE 1 IERORZ
BHEEORTE TOFHET ), BRHEAH (BRTHRELS
T IME A 3 5 FHETE) it Eud Clothier (1950) 12
otz ETFHERRII TN TCOFHEBEROBH, HEE
1 FHER D DREBRTORGE TORITHS.

ek, APERCHAVIcF 14 » viT - BEROBEORE

i, F—(EERE 0 —HEBIEERN O KH#P (60x30x
35cm) TRl rEFEE LcRCHER L. ok, B

BORKE A<D o, B G EDFA
BELI.

Table 1. Number of fish in the treatments for measuring centra; specimens examined during
1978 ~ 1979.
Locality Growth stage Alizar'in X-Ray
(Standard length in mm) Red stained photographed
Yahari River* Larva (10.0~11.0) 21 0
Juvenile (15.0~16.0) 20 0
(24.0~26.0) 20 0
Young (34.0~36.0) 10 0
Subadult (60.0~ 65.0) 5 15
Adult (85.0~90.0)
Male 0 20
Female 0 20
Adult (105.0~110.0)
Male 0 20
Ibi River** Larva (10.0~11.0) 12 0
Juvenile (15.0~16.0) 20 0
(19.0~20.0) 20 0
(24.0~26.0) 20 0
Ibi River*** Juvenile (15.0~16.0) 20 0
(19.0~20.0) 20 0
Total 188 75

% Collected in August 1978;

** collected in October 1978;

*** collected in April 1979.
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BHBSH  AUIRCHOIEIENER X O W) E
A4 H v OFHEFT UL Table 2 1R3¢ B0 TH A, [
CARICRNT, BENEA A H» 7 IRENELD LR
RH WAL bRz, t-HE (P<0.05) TIIEEE
AR bhier ot X Hic, HFEICHb Tl h
7oiT « HEfR (5 10.0~26.0mm) # A Jiz 10.0~11.0
mm, 15.0~16.0 mm, 24.0~26.0 mm @ 3 HZ[X /5 LT
3BT LTS BEEXABRE ) o0 (HRE,
P>0.05). %7, ZTofioRRERENCHC X 552
Lk b T, WHEEEL RHEEEUR X V& TriEd B
FRERFEY 22, 20, 42 Thote. 7ok, RIEINCE
FBAAH 7 OEIPM (6 AHa~8 JITI0) DKl
18~25°C TH - 7.

BRRICHEI HERSIUHEROZEEE A1H7(F
B WBIE) 2 BT B EHEBORKILL, A&
8.0mm oURGHERTI (B8 1~4 FHER) ThhiEH,
ik 8.5 mm \ZET 5 L 2FME TRD Shic, Bk
£ 10.0~11.0mm oFilicis, #2~5HiT L 0R
HE BT OME A RIXMOFHES X b 2023, &
PHSiLiERIETH - fo. & OfiE, BHEkRE 15.0~
16.0mm oM E CHEFF X iz, LaL, K 24.0~
26.0mmITET 5 &, BHERTIRIC 0T B kR ML X b =
LHELTVI0203RBD bR, ThUE, Zofiik
FTEFTHLLAD, BE 60.0mm Ll oS &K
T, RHENTIOHE R RILNZHERT oK HE K R 0
3 hELA. £ LT, K& 100.0 mm LA_E o> B

Table 2.

BT, TFE R T 2 R IME RO R 2T 2.4
mm T#H-rc. (Fig. 2).

wiz, HEARC oW COREEICIET5 &, R
10.0~26.0 mm DI, HEADRIEWZEEfRL <, (2F
FARECHmL, 2Nl CRERLE. LarL, &
£ 34.0~36.0mm (Z3E4 5 &, NEHERTE (58 2~5 THE
B) ERHEMTHOREAEI LI H Rk h, FO6~8F
WA TR I RTRT XS Ciot. T, F—EART
DEARBII RO 1.6 fETH >, Z OBFEIEKRK
AR T LTS o p, #ifR (BRE 34.0~36.0
mm) O X b LR KRERNEOEL LY (W
1.2~1.4 %), HifkEoWE X b bR— kN TOHRE
DORLET X BENMY LT (Fig. 3). 7ok, #HiAR
TR KR Z R TR & BHEO BT (ZiE 45
2, HEGRRORKERTHEMRI TR I D 2~3 %D
BHERTS S AL LTt

HEfR R B X UHERE 2 DHEADOTEIRE 2B LIRD X 5
Wie s, (R (AR 10.0~11.0mm) i, BEHERTH
(5 2~4 FHER) & RHERAEROMER T, HEAKRME
FEIDLPLREVALEMITE S LEEER LT,
s S AL S EREET 5. (AR 15.0~16.0 mm
ET B L, IIHENTS S X CRHEB S OREARNA R I %
LB DA E IR TH B4, LoHER, Fhiotrkd
RIPTIELRINFL D bRERMEERT I 5T, |
BoMENT AR 24.0mm L EofER, Kk, kAT
bidkdbbhas., Lo, BHERTBOMETIIE KRI X
DHELSREL, P2f50ETS. Tebb, AT
FREO MR AT BORE AL EA K E LRI 0ECH

Vertebral counts (including urostyle) of Zacco platypus: Mean+S.D. AV (abdominal

vertebrae), vertebrae without haemal spines; CV (caudal vertebrae), vertebrae bearing

haemal spines, including urostyle.

Standard

length (mm)
10.0~ 11.0
15.0~ 16.0
24.0~ 26.0
34.0~ 36.0
60.0~ 65.0
85.0~ 90.0

Locality Date Sex

Yahagi R. Aug. 1978

Male
Female
105.0~110.0 Male
10.0~ 11.0
15.0~ 16.0
19.0~ 20.0
24.0~ 26.0
15.0~ 16.0

19.0~ 20.0

Ibi R. Oct. 1978

Apr. 1979

n

21
20
20
10
20
20
20
10
12
20
20
20
20
20

AV

CvV Total
22.4340.66 19.894-0.64 42.3340.56
22.50+0.74 19.954-0.72 42.384+0.65
22.004-0.65 20.00+0.78 41.9940.70
22.00+0.63 20.604+0.49 42.60-+0.49
22.00+0.45 20.00+0.45 42.004-0.45
21.7540.43 20.42+0.49 42.1740.65
21.83+0.37 20.42+0.49 42.3340.63
22.00+0.50 20.3840.48 42.3840.70
22.91+0.54 19.764-0.45 42.674-0.60
22.50+0.55 19.8040.60 42.404-0.58
22.78+40.42 20.00+0.58 42.804-0.37
22.4040.49 20.30-+0.70 42.704-0.46
22.67+0.47 19.914-0.60 42.594-0.49
22.7440.44 20.2140.52 42.954-0.39

— 439 —



e

Japan. J. Ichthyol. 28(4), 1982

8
<<
o
—
=
i
< N7
S i
= 5
o
=
4
3
2
1
ﬂ 1 1 1 1 J
0 10 20 30 40 50
SERIAL NO.OF CENTRA
Fig. 2. Length of each centrum of Zacco pla-

typus, Figures on right (1 ~8) indicate size
groups in standard length: 1, 10.0~11.0
mm; 2, 15.0~16.0 mm; 3, 24.0~26.0 mm;
4, 34.0~36.0 mm; 5, 60.0~65.0 mm; 6,
90.0~95.0 mm, female; 7, 90.0~95.0 mm,
male; 8, 105.0~110.0 mm, male.

BRE2EL, PRAOHALIZEL D L EIOEVGEEIR
HEL, »ah REELTHS.

BRI T 5 HHE L BREOHIXH, BRI
T 5 2THE B OB %A R EEE IS 5
&, EEEECHT 5 HEEO MR, (K& 10.0~110.0
mm DLREMEIzIF—E T, HEMTEREILZBR
fehots (HBE, P>0.05). LaL, BREOHKEC
s AR, KB 100~11.0mm ({kRK 150~
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Fig. 3. Diameter of each centrum of Zacco
platypus. See Fig. 2. for legend.

16.0mm DA A # 7 TikfkfE 24.0~26.0mm LA ko
177 X0 LTI h ok (HEE, P<0.001),
72, BHETROBROTFREIH + 2 ML, &
10.0~11.0 mm T b/ XL, FE 150~160 LI
AE 24.0~260mm TRLAEL, KK 60.0mm [)
LTI Bk E IR RL, hb 3FHTEEEN
B bhte (BE, P<0.00l). Fichbb, TR (k
$2 10.0~11L0mm) (2 XHERORIE R A<, IRKR
F o TRATIEE LR NS e T 5 2 L3
L7-. (Table 3).

WHARLHAROMEZE  RIFIITERH LA
1 77 OHifAR LHERE MR T T2 L, RO
LSS, SRMCIBEROFAMER Y D L RVER
n&bhts (Figs. 2,3). Lial, t-RECHER WE
MTEEELED bR -1 (P<0.05), 7, oK
AECHTZHHE « BEE, BIOBRERCNTLEHE
fEfFBEoRMO MR A M Tl LIz 25, %
e Bdbhish o1 (HRE, P<0.05) (Table 3).
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Fig. 4. Length of each centrum of juvenile Zacco
platypus, Figures on right (1 ~5) indicate
size groups in standard length: 1, 15.0~
16.0 mm in Oct. 1978; 2, 15.0~16.0 mm in
Apr. 1979; 3, 19.0~20.0 mm in Oct. 1978;
4, 19.0~20.0 mm in Apr. 1979; 5, 24.0~
26.0 mm in Oct. 1978.

BECKTIHARLMARDEEHWER 1978
10 A3 X o8 1979 4E 4 B2 (Khifi) o—Hy,
THA HoHEa (K 15.0~16.0 mm, {&E 19.0~20.0

mm
QW(
<<
oc
—_
=2
w025
S
o
E
=
g
D 0 1 1 1 1 J
0 10 20 30 40 50
SERIAL NO.OF CENTRA
Fig. 5. Diameter of each centrum of juvenile

Zacco platypus. See Fig. 4. for legend.

mm, K} 24.0~26.0mm) EEiLI. = DEFOERER
SN OAR L D 20m FEX D DK% (IR
i 3m, KiE 50~100cm) T, AEIIKIFTDOLL LH
NigWATTH 5. AR 10.0~11.0mm (7L,
9 A ~11 HoWiifE A LB L TRIFS hichs, o)
BERM P L, 11 NI dia { e b,
h1~2% TH-7o. FLT, BELIAIILLLAbR
ot

Zhb 10 & 4 JTEiliLicfkE 15.0~16.0 mm
LK 19.0~20.0mm o 2 FECHEMRA R 3 X O (R R % 1t
#42& Figs. 4, SIURT IO B. $icbb, #
PRI 4 JTCERI LcRER A 11 BIcEl LACHED
LD ARRRVHIAN LR, fE 15.0~16.0mm o

Table 3. Ratios of length of head and vertebral column to standard length, and total of length
of each centrum to length of vertebral column in Zacco platypus from the Yahagi River,
in August, 1978: Mean+S.D. SL, standard length; HL, head length; VCL, length of
vertebral column, from the origin of the Ist centrum to the end of the urostyle; TCL,

total length of each centrum.

VCL . TCL

Standard length S HL
(mm) ex n
SL SL VCL

10.0~ 11.0 21 0.26440.008 0.7044+0.012 0.81140.012
15.0~ 16.0 20 0.2604-0.007 0.7044-0.010 0.90540.011
24.0~ 26.0 20 0.2464-0.007 0.73840.013 0.90140.013
34.0~ 36.0 10 0.2704-0.007 0.72540.010 0.9104-0.011
60.0~ 65.0 20 0.2494-0.007 0.73540.011 0.961+0.010
85.0~ 90.0 Male 20 0.2394-0.006 0.75240.013 0.95840.011
Female 20 0.24640.007 0.74140.012 0.9664-0.010

0.24040.006 0.74140.011 0.95540.013

105.0~110.0 Male 10
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JEHEFRRET (B8 10~17 FRHEH) DHEATIE tRETH
BESR® LRI (0.001<P<0.01). F 7o, HEAPRX
FIRECIEHERTE (B8 2~5 #HEE) T 4 Aol
11 XY IREVH, ZooRATIEOMHERTSH
D, f£& 19.0~20.0 mm T, BHEOH « %7 (58 30~
42 FHEF) T 10 Ao AW S0 R EZr Rk E D
ofc (-BE, P<0.001). X5z, fifk LickEINE
8 FVCE LicfA R 15.0~16.0 mm DHE(AE & HEMKIE %
BE)I U BEoRGKED & 4 » 7 LR LALLE
5, MEBEMTELERIABRE - (HBE, P>
0.05). LA L, #3314 Ao+ 1 » v LT 5
L, RifroHitk (58 6~37 Frlled) THEARRIETIIC
L (HBE, P<0.01), #2~5, ¥10~14, %39~
B FHETTIMEGEIR { e T v B (HIE, P<
0.01) Z&AVHBALA. F7sdbb, IEKETEEYBL
724 oM, 8 AR 10 AlioRIGkEOHBR I b &
AL SR Ui oY/ Nl AN/ HENE TS & s tab AN N 0%
bhic.

BRI T 2R & AR O MM, BRI
THEFHBEROBMONN A 10 AfEfnE 4 AREN
DRFEETHIEET S L Tabled 0k 51 s, 3, &
HRICH T 5 2B B R OGO RIL & TE R
Abhighote. Lo L, BHERRCH BRI
XHAT 4 Aol LcHEfao 52 10 AR X b $k
X7cfER R L, ki 15.0~16.0mm TIXWBA e ER
P& bhic (HE, P<0.001). F7, AR+ 5
ROEMLIHER TEEZIA LRI o1 (HRE,
P<0.05) 23, 10 AfpfliofmoSr 4 AR H L=
RRE MR AT A DR, 8 AR/ TRl
ShicthE 15.0~16.0mm offickiT sz hbo
STHIEE) 10 Afioftin s £ Aftith 7. L
2L, 4 Ao &3, FRERCKT L EHFEE
DO LI L TRERER D bR (-
€. P<0.001),

BMA LT A lIhfaTi, 8 AKL0I08
WCERI S e d DR THERR A R Y, S UEHEHE
FHORRERD T BD TR, HRCHTAHERE
EXHMNCHET S LI > TREFIhTUW S E W
25

£ £

MEIOFHE ORA(CORER, —RMNCEERL
WRDINCENRS B &b T b (Clothier, 1950) .
F LT, HRELEICRT DR S THEF OBESLK
X XoB T AR T T& i (Ford, 1937;
Clothier, 1946; (1ifH, 196la, b; Ganguly and Mitra,
1962; B, 1977, 1978, 1980; Komada, 1980). (LiMH
(1961a, b) (XBTEEIOHEARIRCATER, ®RED,
WEBD 3 WATLD, LadhboBidfkosRiz
ffoTERL, "Mool Bl BE” “F—ENT
BT BEN “MoOBTT A58 CRS SR 5 Lk~
TWa.

ARTEETRENEAA VT« BRICKTBE
HEATBOR AR DI EEHE Licas, = HROfF « HEBR DO
WENE 8 ATHh Y, Akt (1952), ##uzh (1962),
 (1969) 7¢ & OWEICHESHE, K5 10.0~11.0 mm,
AE 15.0~16.0 mm, (k& 24.0~26.0mm o 3 Zi1H
LI ThEZh 1~2 2 AT Tw5EExbhb.
LA L, 3EHEMTHETRCEZERIADRILH,
otz FBRINEDT = Plecoglossus altivelis DRI
DR MBI Ko THERERN X bR
(Komada, 1977) 2%, Wil CHRIGEV- DR EHA
LLT, A HvOERNL6 ARE~8 ATAT, &
DEEHIDKIUL 18~25°C TH D, Kilk 20~24°C &t
TToRMEDEix 96 BEH (4 B) (B4, 1969) &, 7
= DRI 9 B~12 H, /Kt 8~23°C, LB % 10~
30 B (Komada, 1977) K I L-CKIRDZES DT
<s WHERBHIEFCE L, Lo bFHETED 72D 62

Table 4. Ratios of length of head and vertebral column to standard length, and total of length
of each centrum to length of vertebral column in Zacco platypus from the Ibi River:

Mean4-S.D. See Table 3 for legend.

Date Standard length n HL VCL TCL

(mm) SL SL vCL
Oct. 1978 15.0~16.0 20 0.2634+0.006 0.7044+0.013 0.91240.011
19.0~20.0 20 0.2604-0.008 0.7184-0.010 0.9104-0.009
24.0~26.0 20 0.2744-0.007 0.73540.011 0.898+0.009
Apr. 1979 15.0~16.0 20 0.2454-0.006 0.7464+0.014 0.898+-0.009
19.0~20.0 20 0.2484-0.007 0.7354-0.009 0.9134+0.012
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CHRTR PienC e EnEzbhb. Tebb,
4 A 7B LTE, BARMIITE, —NcEhh T
WA BBEOFRE RS OKIRICE L EIh D
(Téning, 1952; Itazawa, 1959) TWJfEM:ADicu~Ddhd
LihZsus,

A4 H v HEROHEEDON TR LIc < TH % H
(Figs. 2,3), HREOMEIC X » THADKERENBlbh
AEE 24.0~36.0mm oFHICY, SHEBEIIDEZE
A ERTDILERCFT CTREEANG R L7 il « HEfa]
e BRFER RN U CREIRITE % 5D T O U TRGAT
~BE) U T LIRS Stk olinia s 7 5 B (ks
1952; KEFizhs, 1958; Az, 1962) TH5H. =D
X542, BHEF ORI IR FA: b AL o E T
L BRE ZOENSNBLT BN, EIOWk « REFFT
ST FOELT AR L B BHRLTV2 2 &
137 = (B, 1977) % 2°A4 Tribolondon hakonensis
(BOpl, 1980) DB L & AETH 7. LaL, A4
B VBT BRI S HERR B X O ofE L TofL
L BECOFET X2 4 By 7 4 o8 (BH, 1980)
EEARMCEL =T 50, 7 =208 B, 1977) &
TR ->Twie, 2oz sk, =12 faforal~
IREMOAIEHERSI L TR D, Tt THEHEF DR
A2 = vibE->TOWBHBI EHRLTWA ENbHR
5.

WA THE~EFCEI « BLLicA 1 7 {Fiudk
eps 1l BEE A FRNE (RE 24.0mm L),
B) ET B, IR FER{T « #ERI ((hE 15.0~
240mm) G#EL, BERANEGETS. LrL, 11 A
XA E 10.0~11.0mm OfFfasibhFrcBlEIhic
%, FUE 4 N ELHERT B 2 LRI o 1. B
EDzZ L, A H7IEFTLEN O EITIIERACE
\ET5 (b, 1952) Zemnbh, ZFCHD 20K
Xfibhsboribhs, 2T, 10 Aol LicH
BLBLLICHERDO S b, MRRICKT HEAORE I
COWTHIELIcL 25, 4 AtklioRtR ol Mtk
TEWVA, HEERIIT 10 ARMHM OGN KE -
fo. SO X SR, RIENT 8 Al LicHEfa s
4 AEdREf L ORITLRBRCED bR, 8 A& 10 A
MEROMTIIEL BV AbBhEr s, Teb b,
B~MEL, #EaoftkiE & X b L RopEnE
, AFETIHCEINI VDRI METHZ EAHIIL
o, ZLTC, o8, BEHERTOREER O MRIHE
R D 5 O TR L, KRR T BIFER O
RN T A LT LoTELTWBEDTH B,

PR (1978) XTI (RER) TOAA » v OF R

Hino BRI A A L, WA 50 4R 3.3% (1120 B2
w37 B), WAF 5247k 3.7% (381 @b 14 1R) o
FBBARL, HEFEM NETET, #ETEELERLSE
IR TH o fc BT B, EBIS, ThHRERD
RESHEIR LT 525, KFEERAE3.0~10.0cm 0
HWHTH -1, - ORBERINRICHEL IR OIE
£ 3.0cm oFT, SEIOPFIRTHLCI»70X 51T,
Mok KX DM BEMNEROBHLIA AR HEL L, [d
oz ey r1cbabhs (BiH, 1978; 1980) =
Emb, TRHER OHERE O FBUIHE A DR & TR
BB Lo bhs, v /14 A~5 -
LU, FDED 5 BT « HERNA KL TRBAICEL
(P, 1969), FHRE (RN, EHER) (1 THEM
B Ui, TollBIRIL 0 4R, 1F 6, 2+ 4
B 3EETERN LRI B, 1979). Zhizx
LT, Wik LizX 518, 44 » 7 i3t Licz DFED
5HICRIRBICET AEEE, T« REANICHIA LR
BREET HEND D, WHENTHEARDRERIZIIS
MIERNBD RIS, & OERIEHET R LM
SrDEHEEE: 230l Ubhd,. Lil, Z0ORC
DLTE, HBERSIERECH U TRETR W in % <
LHBORETH 5.

Bl 2

It DR, SR o o ol R s R R i T
HEBER, 70 DO BRI S R o B &
LET. o, MWIIEFA 7 7 FREAOBELRE S
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