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Takuya Sato* and Katsutoshi Watanabe. 2004. Spawning site characteristics of
Kirikuchi charr Salvelinus leucomaenis japonicus: southernmost population, and
effects of angling pressure. Japan. J. Ichthyol., 51(1): 51-59.

Abstract Population size and spawning site environment of the endangered
southernmost population of Kirikuchi charr Salvelinus leucomaenis japonicus
were investigated in a tributary on the upper reaches of the Totsu River system,
Nara Prefecture, central Japan, in 2001. The total number of fish =100 mm in fork
length (FL) in May was estimated to be 308 £50 (SE). Water depth and gravel size
at spawning sites were 15+13 cm (mean*SD) and 318 cm, respectively. Spawn-
ing sites were found mainly at upstream sites, freely accessible to the fish. The
number of fish =130 mm in FL had dropped in the lower section of the tributary in
July, most probably as a result of leisure fishing. Spawning redds were clearly
fewer in the lower sections than further upstream. These results indicated that fish-
ing pressure on the population had been heavy, resulting in a decreased level of re-
production population.

*Corresponding author: Laboratory of Fish Population Dynamics, Faculty of
Bioresources, Mie University, 1515 Kamihama, Tsu, Mie 514-8507, Japan
(e-mail: river-river@av8.mopera.ne.jp)

7 F & Salvelinus {3, L FERD KI5 A

$THHTRAHETHY), HATITILEE LK
M2 T8 6 FAES. malma malma, S. m. miyabei & S.
leucomaenis leucomaenis, S. I. pluvius, S. I. japonicus
B LS. L imbrius H¥53%5 LT 5 (fl4, 2000).
1) 7 FEIY~ A T F S leucomaenis japonicus P
WIHEAEETH ), LFELEEOTREIIIKRDOKIZ
2L TwS (%, 1961). ¥V 75713478
DR THFREFHIICEET HMERTHY, o
fE i O AT IC K & {FREES LT 5 (Scott
and Crossman, 1973). AREAKEE (LA D THENIK
D LR HE KR O Lt < 54 LT
V7oA, FICHELBROTRCHIFEREICL S

EAEEDOTH, BAHTHL=v a7 1775
leucomaenis pluvius & DM, SHITIEEREIZL
BEAEIC X o TAFFHBE T2E IS L, Bk
TEFZNKRD2ODOFIED T —FH DRI
EHTEDARERSTWD (BF, 1961: AL,
1998, fEEIZ7n, RER). ¥ 7 FII20TI,
FOHDEREMMEEMEICLY, —HoEBH
DEAETEAT 1962 1F 12 & RIE O 3R @ KA &
PIHRESIN TS (ZEREHFERZAER, 1974).
7, BEEOL Y FF—57 v 7 (AKOHHE
DBENDH HEFELEY) Tld, LFEEEE
X)) 7 F A D BF N0 5 M AR (LP)]
ELTEBE SN TWA (I, 2003).
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Fig. 1. Map of the study area in a tributary on the upper reaches of the Totsu River system (A) and
stream profile (B). Sec. A-D indicate studied sections. Arrows indicate direction of flow. Vertical bars

indicate waterfalls which separated the sections.

ZDLH)BRIKFIZD b oT, F1) 7 FORf

EARE LTUE, Bk X )i, —HMoEEHO
BEFEIRARLSWIIRE SN TVLEDATHY,
BEHIBILOF) 7 FIIBERONF LR > TV D,
) 7 FIEY A ERFEERENMIEIIIEILEAL
RENTBLY, RERLRTTLO0EBE
BFIE->Twiw, bIFpis, )7 F7RET
b —DDFBOMBAKEEIZDWT, BRI & TP
EREIZOVTOHEN SN TVE (BB, 1995,
1998; #&(32, 1998).

AHEZEIL, ERFIMESITZEALRINATY
VL) —HORBIZERT X ) 7 FEMAEREC
DWC, EREE, KA XM, 2L CEINYS
PTBRRIEE Lo LT o 72, IS PTEREEIC
DVTHE, ThETEHLDYTREAFETHIZRS A
TWAHENROIIERE MR (F21E, Hil,
1981; Parsons and Hubert, 1988: Young et al., 1989:
Young and Hubert, 1991: 4% #, 1995; H &,
1999a, b7 &), &% L OM LEE & EINR % iR
L 72 DALIE B 1R R SIS T 1 D BESN S5 P SR
WKDOWTHAE L. T/, KESHOEHEL
REICEDE, FEEIEREEICS 2 R8I
WTOHIRETL, ABEMOX) 7 FHEEH L Zh
DB CRBEOBKEREIIODVWTHRT A.

WEBAT EFE

FEHBAT RAEILI2001FE3H19H-11 A28 H
12, FENKROTRIZHAT HBHIIBNTT-
7z (Fig. 1). THEHOF LVEIEIC DOV TIIRED
HE2»OAR L2, KEHESH1300m 2 &
L, EES60m CEMIZHATAIENVERTDH
L. TEERIEZE 1.9km?, HARIEH 1.5km TH
D, WNIEEHRN0.8m, mK43ImTHo7z., ]
JITEREIE Aa il (OKEF - 1025, 1993), WIRAACIE
T4 28% Th o 72 (Fig. 1). $9) LEKERIZL
LHFHARIZBNTA 7 FUANOEBIEIIHEZ SN
Lrols, BROREEME (XiREDERENS
#700m £ ICHRATAEZRIE, F)72FOA
PEBE LTV, HEHRmOEILL > TEE
EAXATH ST (Fig. 1), TR b of{Ek
i 2001 E3 A0 5.5°C, wmEKRIIFESHD
16.3°C Th o 72, REXMED Lt & TR DOKIEZE
FICCUTTh o7z, EBEMARE L TIEFELES
R & R F Cryptomeria japonica DFEMRDNRIE L T\
A%, O LI IR STl L CEEILER I
BEbhTuwi,

RE & KRFIE R A £ T50m BRI
D, TiA5St0-St.30& L7z, St.0-St. 824K,
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T HEMGEETIE, BENFETICL-T, Bish
Temw a4 Fex) s FORMITRE SN
7o (HMIEBT3Ah, RBRF—%), HAEXKH
3, WK X)) 7 FOEBPHERINISL 995
St. 27M25m LitilH A& (%FZE2.5m) FTL
L7:.

FEFEANICH LEEEEIZL - THE (0.8-
1.9m) & KiE (2.0mbLhE) ICX4 L7, &
ERKEOME L XM A (St. 975 St. 14 DK,
AR 275m), XHEB (St. 4DOKEH,S St. 17D
Kig, #9175 m), XBEC (St. 17DOKED 5 St. 22
DRE, £9225m), XED (St. 22D KEH 5 St.
27D K, #275m) D 41X 25 72 (Fig. 1).
LT, KEALBZADLETHEKE, KBCcED
rEDLETLRRMEET S, KEADIZIZZENZE
N27-59HDH & 6-15BODENEFEN TV
(Table 1). AEXBEHNOTXTORIZBVT, #
NS LihE (AR, mHE, BLORKE
MR, BIUKEZWEL TImm FIRKIHO
Mzh &, KEmMELAREL KD (Table 1).

HEEEBEEY A X ) 7 FORIIL 3
X%@&?%%@_lofﬁot.ﬁn¥i5%
WTIXIRUT &EEZ SN A AR S v
729 (F/h A XIZRLES3mm), EAREHEE R
A A B O IE, B 100 mm L EOfE

EEMRIZLZ, SAETRICEREN2H DT,
?F]EEF?AW B Téﬁé#ﬁéﬁﬂﬁo 7. 5H

BRI L7CEERICOW T, I mmBTRIE.
(EIJE L, ke va{é, PRI L 7235~ L
. RIEAAOERS, JHiE BEE HDHVIEE
ﬁﬁ@ﬁ’ﬁ Z3-5mm AREYRLZ. BHOAHK
THERET 700, YIRT AEEZX I A-D TEZ 7.

Table 1.

2@ (7H) W L2BIRIC 2w T, BEE
ZHlE L CTEBROFEL W L&, WELS
AT~ L7z,

INS2EOFHFERICETE, PEThoBEH
ARILEIZ VB DEARE LT, Petersen{FED/NME
KOBEDHIERE T % Chapman DR, (fFiE - 7
I, 197788) 12X - TS AR E ToEBEFE
THEE L7

N=(M+1)(C+D)/(R+1)—1
P(n)=(M+1)(C+ 1)(M—R)YC—R)(R+ 1) X(R+2)

7272, MR EARE, CiZ20lB O
AL, RISERAOHWEMREMAR, NIZEE
BEEH, ZLTIN)IZZFOFETHE. ZOH

FENZBWT, HMPICHERETIC & 5 EED®
Ko7z LTH, EilfLFFRAEOETE
AT AUTS B R S OMAREEEE TR B I e,
HERBREL, S LoERE Y SXHEOES, K
KEHE, BIUHOKTHRLAMEE Lo, Eilik
EAEIS T 5 BHERKEOEE (RIM) (3871
WX DI EROHEMBE LD T, FhE4200
XECTHEBTAZLIZLD, ERETOREEREH
WBE R EORBEOHEIZL > TR oY
I ERET L.

FIX I 7‘6%%@&@%%21%%&6 7:

B, SALTADERIARSMzXEI LI L
7o, KREMEGKRE LT, #9358 E Lffﬁﬁﬁ#‘% <,
FBEIICARTEINCEM L T2 130mm Ll B
ofifk (i, £%EE) 2RHL, Fhod 2
KioE® 28 6%, SHETAIZDOWTTHKXEE
ERXETHE LA, LRI RD3IFEN K
BIZIZITHHITE EIKEL, BXEDIFMEL

Number of pools and waterfalls, and size of pools in each study section

in the Totsu River system

Section No. of pools  No. of falls No. of pools Area (m?) Volume (m?)
between falls
A 40 6 6.7*+2.1 (4-10) 10.0£7.1 (2.2-40.8) 3.6*+3.9 (0.8-16.3)
B 27 6 4.5+2.7(2-9) 9.7+6.3 (1.8-17.6) 2.8*+2.3(0.4-7.9)
C 42 6 7.0%4.6 (2-14) 6.8+4.4(1.2-16.8) 2.1*x2.1(0.3-8.9)
D 59 15 3.94242-11)  55%3.6(1.2-16.1) 1.8+1.5(0.2-7.5)
df=3, y*=12.3 — — df=3, H=20.2 df=3, H=20.2
Significance P=0.006° no* P=0.084° P<0.001° P<0.01°

Data shown as average+SD (range). * ¥ test; ® Kruskal-Wallis test.
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MR LAREDIGZ L L CRID LI 1T > 7.

SXPBHA & EESMBATASME  20014E 10 H 28 H, 11
A1, 7,16, 28 HIZHHARX B &I BT, hfr
B EINKROEMBISG 21T o 70, BREITE) = 12
L72%AE, RSB B IR OIS & %12k
L7 RigR L7z, F7o, HEEHETHE
WA TE Lo EIIRIZONTD, TRIRE S
W2 & o T D ATEIAMT b LR S N7 E12
IR & L TR L7,

BT 1%, WAL T XCOEIRIZDOW
T, EINROFLOKIFEEEET LKE (BOH
BRE), BLOEINROE LIZh25 75— (K
GRBAROWELR L) oFEXE - fifkL 7.
INHOBEEEED S b, KELIEEW G DRIE
EDOFHMNIZASGATZ EINIT e & B L 7.
ZLT, AERBEADOTTHOH (5168 1) %,
FEYNT] Rg # A% 72 A2 o 72 il (NSL: No Suitable Loca-
tion), EEPNTTREMLASH V), SEPIZEIVRA ML S
M 72 (SL-RP; Suitable Location—Redds Present),
FEIITTREHLIE B B 7%, BEEYNRATERR SN o1
i (SL-RA: Suitable Location-Redds Absent) ?3 ¥
4T3, T35 4 TOROHT, K&
HFECH FEE L 2 58 & OMERRIEVD R
W R T7o, BREEEIFT %, EIPTHEM
D EFMSNIRIZBWT, EE - BN
HIZDOWTRD L ) e 3EMECTRIF L7 T EBEO
FEONR RN et B ICEEME L TWw5 |
HERIZ L T aws, B CRMNICIEHERE L T
% 5 A CRAICHERR L T iewe,

fia R

ARBEEMARER KXHIZB 5 ERIUL
BAEBII 5 Bl GRS & (R/M), 2%,
A BEGRICET 2890 12X 29EERIT4ODK

T 18-26 % (FHy = fFHEFUE =22+2%) TH D,
XM TEELEIA LD SN Do 72 (F5E
FIZET 5 IERERERMRE, P=0.70: Table 2). #ExE
& BEAIE, 420X TEFRZEN60-91 EKT
HY, WAEXBEHTIZ308x50KTH -7
(Table 2). EAFEICOWVWTIE, &XEOMHEEE,
KEHEB L OMOBRTEME LT hoifR
DXMIZL o TRKECELRL LD o7 (Table2). 5
A7S7HOMIZ, KECH»HXEBAD 1R
(R E132mm) OBEIFER SN0, FhLL
SHUCIX R D BE)EA DO o7,

FAEX M EED SR SN HEOR IR,
5 ATIEERKT21lmm, &/PNT8mm, %L THF
¥ (2 fEHRZE) T135+28mm, 7H TlERK
321 mm, f®/N83mm, L THFH138*+44mm T
Hot:. FXETHESNBERORILEDEIC
X, THIZBWTOAEELRENALO LN
(Kruskal-Wallis#25€ © S H, P=0234; 7H, df=3,
H=8, P=0.043: Fig.2). F7:, KEEHAK (130mm
DE) o#El&1X, 7THIZBWTO AT KX H
(29%) & LiIXH (57%) TEEICEZRY, L
X B TED > 7 (Fisher D LHEMERBETE . S H,
P=0.321;7H, P=0.014). KEEEDOKEDIERE
i (BXED3IFE) (&, TiXMEL LERETE
nFEN, 5 HIZIZEF8.79X10"mm? &£ 9.19X 10" mm?,
7 BIZEEF7.79% 10" mm® & 2.03X 103 mm* T& -
7z, ERXMTESHA2S 7RI TH222MED
HEMATR SN0k L, T ETIE0.9 5123
B THIZETREBOMER ERX EOED
Fo4fEDEER LT,

IR DWETE 2001 F 10 A28 HOFMAETIL,
TR L CHEE L 72K 2R DA TH -
7z (Fig. 3). 7z, 11H 16 AIZIXBHATENIR S
N o728, WIRBIOMEZIZL 55 EIZL -

Table 2. Population estimates of Kirikuchi charr in each study section in the Totsu River System in May 2001
. Fish marked No of captures No of Estimated Population .densmes
Section Length (m) (May) (July) recaptures” opulation® (population/m,
y y p pop m?. pools)’
A 275 18 21 4 (21%) 84+26 0.31.0.14,2.09
B 150 11 14 2 (18%) 60+23 0.40, 0.20, 2.22
C 225 9 21 2 (22%) 73£29 0.32.0.17, 1.75
D 275 27 25 7 (26%) 91+27 0.33.0.20, 1.54
Total 925 65 81 15 (23%) 30850 0.33,0.17.2.01

“ Percentage of recaptures in parentheses; ® number of individuals*standard error: ¢ population/m of each study sec-
tion, area (m?) of each study section, number of pools in each study section, respectively.
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Fig. 2. Frequency distributions of fork length of

Kirikuchi charr in each study section in May and July,
2001.

TH7CREIIRA S IR MERE Sz, 11 H 28 HIZI
BIEATE R H 7= R EINRIIMER T E Lo 7. :
NHEDOZ Enb, 2001 FEDEFEIIL 10 H T
ih nﬁ#ﬁ_uﬁTLt&%z%nt.§ﬁ

IHER SN EINRBIZ OV TIEE O/ T
ﬁ%tk#ﬁ AL o (HEIRICET S IEMERER
5%, P=0.014), ZGEMIETRIXEL»HMHT 0,
EHRAT IR EEL FTHROEMIZH o 72 (Fig.
3).

FEIX B CHERSNEINROBKIE, XBA,
B,C,DC#NZENI 4,6, IIKTHH, FHEFHH
ST REDENT. RSN EINROHK
X, KMOMTEELENALD LN (BEREIC
B4 % EREFERME, df=3, ¥*=9.636, P=0.021),

Sec. A

o N & oo
|
]

Number of redds
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o
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Fig. 3. Seasonal changes in number of observed
spawning redds of Kirikuchi charr. Redds counted
only once for total number.

EREMIEESE Do

EEINSAIRIE  EINVROF.LDOKEFEIL 10-67 cm
(CE¥ 1l R 2 =25+13 cm, n=22) T& 1),
BETHEE (BOFBAEZE) 1$20-54mm 31=
§mm, n=22) TH o7z, HN—=IZLE2KF 10K
(45%) THRED N7,

KEEBES T HEOHMAZED LELOFMHNIC
HAHGHT R EINTEE E L, F0O%HFTE LDl %,
FESNIRE D B B L EFR L7C. £ LT, WA
FNIZH 5 TTOH (5168 18) & EEYH T e
FlEL EROEINIROERIL > TIHMEIL /2 & 2
%, FEYRTTREHLD & % ik DL (SL-RP & SL-RA)
EXMDTHRDZC 261#), FAXMBB TR
< (1018), KEICL - THEAREVAREDLN
(EAEEICM T AIEMMEERE, df=3,
2°=9.125, P=0.029; Table 3). 7z, TitXMH&
ERXEICB A EINT e (SL-RP & SL-RA)
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Fig. 4.

Distribution and area of pools classified into three types based on environmental character-

istics of spawning sites. Solid and broken lines indicate high (>2.0 m) and low (0.8-2.0 m) waterfalls.
respectively. SL, pools with suitable locations for spawning redds; NSL, pools lacking suitable loca-
tions for spawning redds; RP, redds present; RA, redds absent.

DI ENEN23E L 41 B THY, LKEXETS
otz (QIERSE, P=0.033; Table 3).

3205 4 7Ok (SL-RP & SL-RA 8 £ UFNSL)
EHEONMEMBEIROKEREL & b ICFig 412
AT FXME DI, MoOKEREEIZOWTIES
A4 TEITHEELEDN A LD SN (Kruskal-Wal-
lis#RsE | XM B, df=2, H=11, P=0.018; [X[H C,
df=2. H=15, P<0.001; [X [ D, df=2, H=26, P<
0.001: [XFH A, SL-RPAS1 DDA TH o7/
AHE) . EINMEEHLOD A2 W NSL DK E WAL, W
TNORBIZBWTOEINTRELO D 5
(SL-RP & SL-RA) & 1) b/hSWH[EA AR L DB
72 (Scheffé¢ D% B ILE . [X[#] B O NSL & SL-RP D
B % BEVvTP<0.05). —F, EITibOD S
SL-RP & SL-RA D/KEKHEDHIZIE, WTFhoX
MiZBWTHHFELZETALDON Lo/
(Scheffe > % E L, XM B, P=0.97, X C,
P=0.90; X[ D, P=0.93).

SL-RPIZENPE T T8 » AT & TN DT
6 7B, © L TSL-RAIZFNFEN 14 57 & 36 #Ff
THY, MEOFMHIZIAEELERIALDLNE

Table 3. Number of pools classified into three types
based on environmental characteristics of
spawning sites, with data on leaf
litter accumulation

. No. of Pool type
Section ~ols  SL-RP SL-RA  NSL
A 0 1(,0) 122.7) 27
B 27 42.2) 63, 1) 17
C 2 642 924 27
D 59 11(9,2) 15(4.9) 33
Total 168  22(16,6) 42(11,21) 104

SL: pools with suitable locations for spawning redds,
NSL: pools lacking suitable locations for spawning
redds. RP: redds present, RA: redds absent. In paren-
theses, total number of pools with accumulated leaf
litter, pools with litter accumulation on suitable redd
locations, pools with suitable redd locations
letter—free, but litter elsewhere, respectively.
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7> 72 (Fisher D IEFEFEZEIRE, P=0.058: Fig. 4).
Lo L, FREOBENEHEEZONDELE
IR FN D ZEHPNIZBVTIE, SL-RPIZSL-RA
L) EIZERBICREZR SN (9B 9B ; 21HK
%, P=0.004: Fig. 4).
FETRERRR TR ORI - TRIRODMHEFE EE - EH
DB LD L NIROEI S, EINT o
H522D% A4 TDi (SL-RP & SL-RA) DE TH
BLENKEDLN (EIZ100%, 76%: IFHEMESE
7, P=0.015; Table 3), SL-RP TIIEEDHEE
WHRED LN OEENHF B o7z, F2%
NEZNDRMATDOESE - BEOHFR % 7 DRSS
BT & 3 BB CRFA L 7245 %, SL-RP & SL-RA T
EFHIOHEICEEZELRENA LD LN (FHERE
%€, P<0.001; Table 3), SL-RP CIIEZE - %k
HREINRD EICEZEOHER L T2 MO HE)
= YA

P

Z =

EEIMBATAME 4 7 FOREIIR OIS L
TIX, EEINNOBREMGEICE DL EE L AKE
KHEICEETH B9 (AL, 1981; Young and
Hubert, 1991), ARAFZETIEI NS DHIEHE L H W
TEINTTRER DM Z /T 72, LA L, —f&iICH
TR TIIEBRICEINAIT O N2 IR & IR
DM L7 BHUEIIRZIE L Z &b N TV B
(BIZAE. AL, 1981 HFf, 1999a). AT
E¥ ) 7 FORDMEICER L IR0 BEREMRERIZIT
b, k"iﬂi@ﬂr“kréﬁﬂwﬁbntﬁﬂﬂﬁf%lﬂu
EFTIRE EKEOFHN EIT o7, FD70, &
Uﬂr“wﬁfén.uwrf’é CEUPEINRSE TN TV
&, EINTEEH O O FEEEDTFE o TV AT
HEYHL., 0L RBRFREHEL0D, UT
TIEAREIBIE - Sl SN FEINR & 2 O #hBRiE
IZHEDWT, ¥ 7 FOEINGFHFEIZOWTHE
WY 5.

FEINRDZ CIZEDO TG THER SN, BEH
BHTHLEEZLNAFHHIIBWT, EBRILE
PR SHEFR S N 72 SL-RP I IR HER S h 7
Mo72SL-NR &L D b FIZERICAHEL T
&mPtﬁmAd%DTﬁﬁhﬁofb%T,i
7o, WBEOKEKHBIZDEEIIALDO LN L5
2. Leh o, il e b4Rgst L/ EIiny
o BnT, EINGE L-RED D 5 HDNE
DTFEIZDOARFEL Tz EEZIZ W, —
B, U EAETE, BEINEAE RO RBEN

DEFIHIEFHONTWS (21X, Nakano et

al., 1990; Brown and Mackay, 1995; Swanberg, 1997;
HiFf, 1998: Nakamura et al., 2002). H#F (1998)
BARPOXMNDHEEZHM LEZRELTHY,
kDM EiZ@E o rfaET HEI LT
% (Brown and Mackay. 1995; Swanberg, 1997). &
AAEIZIE, BEIZHETSLERONHEIE
fi LTHEET B, ME oS N8N TR
AERIZ L B EDH o770, #ERELTED
THHEDRDE CFIH SN2 LHEREINS.

FEGISEFT D N A % 3B X 549 7 FHEBEED &
BEEEIL, BRRKTEIHEZEIKALNTBY
(Klassen and Northcote, 1988; Avery, 1996; House,
1996; Kondolf et al., 1996), WTEHERTLH#%F
ETHBEIENHESN TS (FF, 1999b).
CNODFEIIEIL, BT S X IZHA
ZRELTEOTMICKEZED, WRICHEL A
NTEINGAMEERTHEVIDDOTHA, Kif
FER R (1998) TR SN/ X 912, EhiRics
5 EATE) LR EOBBIHEYOBRICER
ThHE, EIGHZEOTIHIIGER TSI L,
ZTOMRERD L L TEELLEZONS.

BIHENAE T 1%, EIVR % HERR L 72 TIZTESE -
ERDHEREIHFIIL (R ONT. &% - BB
BEX) 7 F OGN E OBIRIZHL T A
WA, AN ET r B aEOMAEDER
BE LTEETHL I EDHMONTV A (1L
A - JI#E, 1984: Murphy et al., 1986; Inoue et al.,
1997; Inoue and Nakano, 1998). EESNSGATfF 23
BUL7CHEE - FBUL, #AOFEEH 344) 128
BgEanscd, #HRELTHAILL--TERESR
RS T RRRAULFT 2R M L T b LHEREIN S,

PEEIMERREHCS A DRE AWfETIE, *
)2 FOFEBEHNICL o TT 272, SHRICAT-7:
REX B 5 ORI T, FARFSOHEEEE
BOMSIZH72b 65 EERIFELTEBY, $9%#
1L BEARBEANDEENFEFEICREIVEHEREIN
5.

A L TT o 7ot i~ O B E ALY Ji 4
o, HEREICEHHEET ERXE LD %Tiﬁt
XEOHEPEHEHESN, SHPHTHIZ
T, TREXHETIISESR & L TfifEA S wt%
Z LN BKREERDEH S A LTz, £/,
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