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Abstract: Although the ecosystem structure of dam reservoirs has been extensively studied in
order to understand water quality in Japan, the habitat and behavior of the fish living in these
reservoirs have been neglected. For that reason, studies of these ecosystems based on behavioral
ecology have been insufficient. This study aimed to clarify the relationship between the
summertime vertical distribution of Japanese dace (Pseudaspius hakonensis) and environmental
factors in the Miharu dam reservoir (Lake Sakura), Fukushima, Japan. To this end, an acoustic
telemetry survey was conducted to track the dace. At the same time, a temperature-dissolved oxygen
analysis (hereafter Temp-DO analysis) was conducted to document environmental factors. These
surveys were conducted for two periods - from 19 August to 9 September 2019 and from 18 August
to 6 September 2020. Six fish with inserted acoustic tags were released, and continuous behavior
data were collected for two individuals. The tracked individuals had a similar habitat, inhabiting a
depth of approximately 17 m. The Temp-DO analysis revealed that a strong summer stratification
was present. Surface temperatures were above 26 °C and hypoxic water was widespread beneath
the density cline. These observations demonstrate that the dace were present in 17~18 m depth due
to avoidance of both high temperatures and hypoxic water. In dam reservoirs with hypoxic water,
dace may reduce oxygen consumption by utilizing depth with lower temperature. In many lake
environments, including brackish lakes, restrictions of fish habitat similar to those in this study may
occur. Therefore, if ecosystem condition is to be considered in the management of lakes, in addition
to water quality surveys, it is necessary to understand the details of fish ecology as is demonstrated

in this study.
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HENTHEO (WRMEEANEEIAREZE R,
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Ko TERBEKROBRENKEL12575E, &L
WA OKEIE M2 £ D (A, 2000; HEHIE
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{EFEO/KEHENE T DTV (BRI, 2003).
ZLIATWE, KREFERRZ B &3 2 EEEIC
RESNZHLZDOHEHAWMENTED (BEED,
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ZYIA B TOWMAT HiGHEEARENZ <, A T
IKDEHERE RN, HFRICEREL - AfESK
BT T % &V o Tzt 2 % U 72 2 L
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&G, 2012; YRFEIE A, 2014). Fh, L 5T
&, WNOKEICEET 2 g0k E BB L DX RIS N
Z, BREY (P57, O EAEEY) R
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WOBEEN DD, Ko T, WMIEORERD, Fik DK
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Tz, B LN T E BRI K 2/KERREN A B N,
FRCTKINC BT, B IEE AT K 2 ER b
WEBFKRZREZIE S EPMETN TS
EMs (=IEM,, 2011), AW Z DX S HK
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#f, 2001; Kamerath et al., 2008). & 51, kv 7/
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Vadeboncoeur et al., 2005). NS5O & SHELE
REROZENIAFEREEE L TWDE EFA, WiE
EREROEYI R ERICIE, EEAMRERTHIA
FHAEREORM & AEREZ fo 5 9 5 BRI DR RLELT
b5 (ARED, 2016). FJINCBWTIEZ O
OKEE, T, KE%E) Ik THERT A8 D
MO REN A5 C EMHE SN TV A D (O
e R, 19945 FEERIE A, 2012), X LG K
RIS K o TKEDNRL, REGKNZET) P2 755
B EREDEREZET 57280, ZLMIcBI %A
BUAERRI, FIEIFRESERZZENTHEINS
(&, 1999). F#FIEAOKRICKEL ELAENS
MWIREIY T O (Creaser, 1930; Brett, 1971), Gt
Mo & 755 X HICERGZET 28 2RO
B, TOHRAMEKIEEFEZICEAFRLTVS (HH,
2002). F7z, fAHEBEFRERICKI S THHT S
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RIS & o T O SE M R AEREIG IS5 2 &
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EDNFEHINTWS (FRiEh, 2013). #HEET L
A MU —=FHEEHNRMEICHS LT H—DEwZ
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(Hussey et al., 2015; Winter et al., 2021).
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Fig. 1 Study area. Miharu Dam in Miharu Town, Tamura District, Fukushima Prefecture. The

reservoir is called ‘Lake Sakura’.
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Fig. 2 Observation points of vertical temperature-

dissolved oxygen analysis.
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1=4724, L EIIp<005). KXo T, TIN5k
DIBEDZAST — 28, HEKREZICH L, B X
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#1

BE VA HEADRTA XL XURIRHE, 2ZE7—28, ®&ZEHE

Table 1 Summary of behavioral tracking data for sampled individuals.

Year No FL w Release Number of End of
’ [mm] [a] Time Reception Data Tracking
2019 1 220 8/20 18:09 38,758 9/9 11:09
2020 2 242 215 8/18 16:30 121, 562 9/4 04:03
2020 3 282 304 8/18 16:30 78,489 91 22:37
2020 4 248 226 8/18 16:30 2,505 8/19 14:08
2020 5 203 135 8/18 16:30 2,899 8/19 09:11
2020 6 218 159 8/22 09:00 135,122 9/6 20:35
« MRETRRTE 95L&, BEICHANKBOZS DWERISE, > T2

TRTDOMEHIMEIZ, Python3. 7.4 @ SciPy &
A 751 & Statistics 714 7 VU=V,

&

7T A DEEMNTZ T

ZERKICIIHOR LIz 2R D 5 OESIERA G ER
TN TWiz (Table 1). 2020 4FIC IR LT No. 2 35
KU No. 6 [3Fi% 9 SIC/KIEE 20 m LIS HiiE L,
C o H—0EMEMTHSK 2 MG E TRYIN5S
R LZEMFWZ. AT, mfEkE sic, &
JiE 20 m ICHiiE LIBD TH SZENRYINS T TD
M, WE20 m D SDOBEINEL, WENS DOKS
ERDODNEZIVFISADELS ZEIN TV, Z0D
728, No.2 BXU No. 6 IZETE LR U H—
WM& LIz HE L, R SERI L7z, 2020 4R
D No. 4 BXTU No. 51, MBIfR%E 1 HUNICZED
BHEZ T2 =Tk o 1. Ko T, A%
DFRMI RIS & 7525 D% 2019 4£0 1 fiifk (No. 1) &
2020 £ 1 fiifk (No.3) Th 5.

No. 1 B XU No. 3l DOV TEMME (21,
JRRE, R DS KIRIE 2 SRDZAET — 2B
EHICEKICEHTH LU (Table 2). 2 {AATEHD
Wk 2 i3 % &, ARELERASNEh o7
(Whelch r-test, r=-1.02, p=0.31). No. 1 OB D}
PEVKIERE X 172 222 m (LI F3XT +SD) TH 5
A, RO ERE X 140 £65m & - 7z,
No. 3 IZB VT EFAMOEIMNA SN, B & &M
DG RIEE I ZFNZFN 16432 m, 149 +54m
THot. TIN5 2 KD B DWEKGEE % LLig

R

105

(Whelch r-test, No.1:t=60.73, No.3:t=4724, ¢ &
IZ p<0.05).

NG 2{AKICDOWVWT, BIRZNZENDIETKRE
DEA LT T LETHERELE M2 H5 L, WEAT
PlizfgEmZz R L, BEIZEE 17T m TE—7Zill 2
%k, WEIZBEMICASNZHE 17Tm DE—
ISz, BE 13 mOY—r7 8Dk e k-
TW5 (Fig.3). No. 1 D& BRI U E
DOFERAEIZ, BT 175m ,%BT179m TH b,
No.3 ClIE#% & 12 174m TH-F. No.l & No.
3ORBOEA NI LERNS L, HES-15m
DOFHICEI LT No. 1ICEEX No. 3 lcBWTHEL
TWiz. Fiz, [AFEIC No. 1 & No3 DEMDE X
NZS LEHNRB L, No. 1 DIFERE0-5m D —7%4
OEEICHL, No.3 DE—7 3L ZEE 5-10m D
FIHB N Z < Ao, REOMEME /RS> T
W5,

IMEMGKE - AFEEEE

IKIBOETO T 7 AV R RS L, WFEEERE
LTHED, BE1Tmh52MIKEMETT 57K
HEENMER SN TED, EROEHE 25 m LIEIC
%% L 10 °C LU FOKMNTFEE L Tz (Fig. 4).
K7z, MFEICHIET B & U TR R KELRE
WOEEWNNENWT ENEZ S, FETLHIRT S &,
2019 SEDMIHETE R DK 28 °C TH S DITH L
2020 FED/KIRIF 26 °C L DT HITEL o TV
T 0 2019 AT EEAR 2020 FEOIKIED D T TR ME
MK X O IO 15m ETTHEETZ
3. MiBEREONE T T v ANV ERS &, HE
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H(ETT - A - R

A P - e - RS -
W' - AR BE - ERREE - B TR

%2 FLARY—BEMEA No. 1 & No.3) OEBHAMS (SR, B, %ED

DRAZT — R TG KR,

Table 2 Numbers of reception and mean swimming depth of each period: whole period,

daytime, nighttime.

Whole time

Number of
Reception
Data

Mean Depth

Year No. (=SD) [m]

Number of
Reception
Data

Day time Night time
Number of
Reception

Data

Mean Depth
(xSD) [m]

Mean Depth
(£SD) [m]

15.75

2019 1 4.90 )

38, 758

15.78

2020 4.27 )

78, 489

21, 392

46, 629

17. 16
2.21 )

14. 03

17, 366 6.50 )

,-\
i+
W

16. 42
+ 3.16 )

14. 85

31, 860 5.36 )

/-\
[
=

(a) 2019 No. 1

Night

T T T
0.3 0.4 0.5

Density

T T — T T
0.2 0.4 0.50.0 0.1 0.2

Density

(b) 2020 No. 3

Night

T T T
0.3 0.4 0.5

Density

T T — T T
0.3 0.4 0.50.0 0.1 0.2

Density

T
0.2

K3 7LAR)—EHHEA No. 1& No.3) D
IBEZNTNDWEKFEEDC AT T LET1—3
IVETERAEY.

Fig. 3 Histogram of swimming depth and
probability density function of telemetry tracking
individuals (No. 1 and No. 3), daytime and

nighttime.
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17 m {3 O7KIREEE 2 S B g LIRS D TR
AFBEEMEFLTED, HFE20mZHBA %L
BAFERED 1| mgl LT OMERIREL K> TV
7z (Fig.5). 2019 FDLEE 5 m LR DAF B2
MEATIC K> Tl 13 mg Ic b 720, 2020 IR
< 7ZE> TWiz., B 5 m LUK & RIS K
MaZbiZ N E otz

KRDERFIZ(L

2020 I HEHE U T2 /KR O KRB ORE R K O,
RECEBXUHE T LI R 2 /KELEZ LT
5 Ehbhs (Fig. 6). WmilicH@m LT, £E
IKIRAMEL 2 FEIC R R & @ <, EFAICR E < AH)
LTz, ki, it TRE/KRICKNT
L, ENEREIHN NS otz iz, EKIR
D8 HI19HMNE 8 H 31 HICMF TR EHL,
Z DRI & 75 2 (& i THE LTz,
KEKIRIE, REMIRTHO, FAEHMP, Wi
TRELELEIMI A>T, Fig. 5 X0, FHEBHIAR:
WCIZRE 17 m IS/KIEEDNERE N, £hfE e K
JETRKELKENEZZ DT> TS, TD
FiE St 7 e RE 2 &b, mitS Tial
M KIRERE DR N5 1F & OSRE IS KB
IEHKOIERIZEC > T e EZ 5N 5.
ZTNFNOHISEDOERBEKIRICOWNT, HZ D
F/KIROFEME (Max) & FAKIROFEE (Min),
HZ & DK & AR 7K O 72 O E
(Difference) 7 Table 3 IC/n9°. memE/Kidik St. 71
xSt 6 DIE 5 WE <, wEUKiERE St. 7 DIE 5N
Ko7z, iR OXRE/KROMRE A2 XD &,
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August, 2019
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* 715 —hild Web IC385# 9% PDF IiiC CZEICaNE 9.

Fig. 4 Vertical cross-section of temperature with interpolation between

measurement locations. * A color version is available in the PDF posted

on the Web site.

St.6 XD St.7DIE 5 WA EIKD > 7z (Whelch
t-test, t=-342, p<0.05). — 55T, HEKELEE
KIS HREZEHVINE <, Wl TR Emz R L
fo. JEEKIEO X St 6, St. T TEFNTN1TI
°C, 19.0 °C &EMNALNTH, THiL St. 6 DIFS
WIKIRDORE NGNS Z G ZRE LT bilc L&
ZAbNd. Xo7T, #AEHMAPDE & EIKEE 10
m DIETIE, SHEND DKM E#IZ DL, %
ELTWebEZENS.

7T A DbEKRE L RIBEER & DBER

v 7 A BPMER No. 1 35 X O No. 3 DR D lEvk
HENDHEE | m T & DOHHER (%) LIEREGHAED
ST E/KERIC I BIKiR « TAFIBREO SR
D e ORIRZ KR Lz (Fig. 7). No. 1| O#{E
REKIRITDOWT, WHE 1T m, 18 m TH{ERN L
£33 % (17 m: 32.5 %, 18 m: 329 %) TR A LX),
ZTNHDEEDKIREIZZNZF N 25.1°C, 213°C T
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Hole. BEPKRERGBENZ > Tk E T %
e, EE1ITmEBIC 18 m OKEDEHTH %
232°C 7 No. 1 OFEf/KimE Uz, £7z,No3 T,
VERE 17 m CHEHERMN 263 % L7150, ZOREEDIK
IHTH 3239 °C % No. 3 DEIf/KIEE LT, KR
L RIS EIBERICB VT O EITAEIEE R
iz, No. LIZDWTIE, HE 17 m, 18 m DIA(F
Rz 49 mg/l £ 19 mgl THB28, ThHD
K TH % 34 mg/l BB TAFIERERE L L. No3
WIZDWTIE, HE 1T m OIFFEERETH S 50 mg/l
BN AR e LTz,

z £

PR ZRIYTH 2720, JAMOKIRZ(LIC
Ko THENDOLEMEEREIZE L BEZ2RT 5. O
18, AR HIC E N T I, WERRHRRIC & >
TEEAMEREZRD T, & U IEEHFTREER
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Fig. 5 Vertical cross-section of dissolved oxygen with interpolation

between measurement locations. * A color version is available in the

PDF posted on the Web site.

ikl &Ko EBE 215 (FFK, 1956; 1-H,
2002). O T 5 LM IR IRE R & P
N, Z ORI MK OKIRA R KR & TN 5.
7 A OIREELF < EAf/KiRZ s U7zigtidan
W, U7 Ak - BREERmEICEN, A
B 2 Moi/KEREE FAROEZHT 5 L E A
HNTWa (BFfE, 1956; i, 1969; FSA - BER,
1983). Magnuson et al. (1979) ZR/KEZHID4:
BUKIRIC K - T, mkEfgE (11-15 °C), #EmuK
PEfOSE (21-25 °C), /KPEfE (27-31°C) 9
MU, a/ BBt 7N —7Lid ik, 3
DT NF SN DO OENH O, BUFT 5
IKIRICZREED D S T EDNHEMTETN TS, K
WL T BT 75 o 1B ikiiid, 2 R TENZ
N232°C, 239°CThb, HErRuKkMEREELTH
T2 LNTE, ThETORKEREE LT
DR IFRE LR T, EFEOX LT
X, BICK > TERENSHBICMF T 25 °CLLE
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DIKMERE N B 128, 7 A OUERKMEfBEHIC
ITOIRAEEEAFIC K > TERPEOF N L, FE
17-18m ZZFIHL TS EEZ5NS.

iz, —ICEE T, BEHOBAFEBEREREOIT
IAEVBIKIEZ R FESE2 2 MG NTVS
(Bryan et al., 1984; [, 2002). ffHlIiAfFIERE
DAL IS, PEEAEHE O ARRDRH RO F R E
ZATHM, BEKROMK TS C 5 UTAREERISHT
BRIGD1DTHY, KOKEZRIFTS T &I
KXo TRBRBZEFER TR EZLBNS. VT
ANITAFIEERIFIEM 850 % (KR 27 °C, TAfFIE
Fm48mgl) KO TFT 5 LMBERHEENHDT
LT EMNHISNTEHD (Lot - FH; 1987), H17
e ERIRIE D C NLL RIS & % & EIF/KIR O RANE
C3EEZBNS. BEZOXLIHTIIREDEKE
AR R RO DRV KB K T AN\ & FEET
% (e, 1991; HEAKIE A, 2011). 2019 4E & 2020
FEOE L SN ZKEE 10 m OIA(FIEZR BRI
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(a) St.6
8/19 8/21 8/23 8/25

Day
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8/29 8/31 9/2 9/4 9/6

32
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Temperature (°C)
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(b) St.7
8/19 8/21 8/23 8/25

—Surface Layer
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X6 KIEOEFRIFAEOREE.

Fig. 6 Temperature time-series survey in 2020.

£3 KBPICBI2HTLDREKIRO I E
(Max), IAK/KIRO FEME Min), HZE D
EKIRE BRAEKIR D2 DY E (Difference) &
ZTNTNOEEHEARZ (+SD).

Table 3 The average value of daily maximum water
temperature near the surface (Max) and minimum
(Min), the average value of the difference between
Max and Min (Difference), with standard deviations
(= SD).

Surface Temperature

Max Min Difference
St. (xSD) [°C] (xSD) [°C] (xSD) [°C]

28.9 26.5 2.4
St6 (+ 1.00 ) (+ 0.44 ) (+ 0.95 )
St7 27. 4 25.9 1.5

(+ 0.49 ) (+ 0.50 ) (+ 0.55 )
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X ZFNFN895% (263°C, 69 mg/l), 835% (249
°C, 69 mg/) THYH, T LIEPEDKEEHE L
& A DUEG KIS W IR R 217 5 K
D—DThHhsdLEILNS.

mA T, EWEERHTEE 2 KBV T, BR
THEVKEE DO TFHHIEDD AR SN, KRIDIES D
ZEOF AL Tz (Table 2, Fig.3). TD
AT ED IR S 2 AR TEHYL L Tz, KIEDKE
RYEH#E (Fig. 6) 5 XK TR EZKIRAE
MHBTEMNTH->TED, THIERBDOHANT X
LZEBEORGHHEKETH S EHHISNTNS (HE
FHZ A, 2006). M OIHHIRE, St. 7 TIEEE/KIE
WMEE 10 m OKIREIZITFFELLE>TWVS. TOD
XI97%, REOHINCKZRBEHSFEE10m £ T
DORBEIRERNREKRZK FEE, ZO/RKRIC
T ADEKBEMNOHHANL L BE>TVEEEZD
Nns.

LA UEDS, KE/KIEDBEDOEHL, Hick->
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Fig.7 Relationship between stay rate of tracked dace per 1 m

of depth vs. temperature and dissolved oxygen at each depth

(O:No.1,@® : No.3).

THEZD, T, St.6&St.TDXIICHETOE
WE RSN S, 2020 D25 FERRE H S O R EK
IROIBEER RS L, St.6 XD St.7TDIES WA
EIT(EA > 72 (Whelch r-test, r=-3.42, p<0.05). St.
7 DEREKIBDIBR DN/ NE N &S RiE, &
DIFHNIC K> TEREDN L CEBGETN TS T & 2R
LTHED, TNEMKOMERZEHNE L TREET N
BRSEEDOENRKETNEEZ SNS HEHIED,
2006; AFHE A, 2016). St. 6 1T tEX, St. 73E< I
FIREEEEN L REINEBD, BHEOEEIE
INB T EICEKoTEREKED EFR LIS EST
WhHEEZbBNG., LieHh-o>T, BEKEEEOHHIC
£oT, HEOR LIICHENTE KN E o5
RBKMDIER S NS HEEDNH . TDXKIIC,
H i X OIKPIARATEIC & > TRIE/KIROZLH
BT END, T A DERBEOFHE AKX D,
KL L2 OLEAFEE 1T mZRHL TS EE X
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5N%.

F iz, WifEAE S 19 m DIEDJEE O F] A i
WA > T2, TR 17-19 m O /KRR E NI A7 15
FERD MG ICDRVERFKDIEREN TV
(Fig.5). /Kif 27.0 °CIcBWTHERCH N 2T T A
MR OTEI 2RI s AR EIE 1.3 mgl, £z,
BT T AL LIS FRERIF 07 mg/l, TH5IC
Kl 26 °C D & ZFERAAFIED 40 % § 752D BIALT
fEZ B 3.2 mg/l LU RIC 72 % L REEZIh 5 Dkt
ZBEd 5 T EMEITIHZHIC K DS MICZ > TV
% (e - “FE, 1987). REFEOD 7 A DL A
fFlEEaE 1T 2019 4, 2020 FECZENZEN 34 mg/l, 50
mg/l TH O, REtZHIET HRELD EEW. W
RO o T2 17 m OV FREEEIE 49 mg/l, 5.0
mg/l TH D, FE 18 m DIRfFIEERIE 1.9 mg/l, 2.6
mg/l TH-o7z. £z, BE 19 m DEFHERERIR
2019 4E, 2020 FE TZFNFN 03 mg/l, 0.6 mg/l TH >
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. DA DX ICIAHFREEN 2T
BEO e RHAL, %HEE18 mIith, HEE
19m TDY T A DIAEHRIZ 2019 T25.8 K1 I,
2020 F T 106 KA Y MEF LT &b, TRE 19
m OF|HZ KIEICHKDS LT3 EEX 5. TS
JE 18 m D SR 19 m IC/T T, IRFEIBEENY
T A DAKBEZED D OIGNIA X 216 FIEREZ T
Al>TWAEZENFHEKRTHBEEZONS.

PEoz s, ELGIMCERT ZY 711,
KEHED @K 2 8 P EHE IS AT 50, R
JE 19 m DURITTATFIE R 2K T & 5 72Ok TE)
ZR U, FSRINCEERE 17-18 m [z RH T % &
EZbND. TOXIHEREBOFIIRE VK - 74
FREENE LN, b7 AU A0 L ER
TEHANTA T INNADORAIE, BEFICERICHET
7R 25 °C DL EDFRE Lok ROk
BT, HEICH> THfMdTaZ ENHILNTVS
(Countant, 1985, 1987; Sammons and Glover, 2013).
CDOEIICEFEDZX LINTIE, KEEAIFIERIC
Ko TR R SEMIC K E LFIBREN
TW5.

AWGETIE, EEOKREAFBER LV BB
RN 2 S T, ShiEm R RGO RIRZ /R U Tz,
UL, BREMN T TORBEOERGE, FUECE
B LW o T YR b A BRSO A SO R - RN &
W o T AR DEMEIC T O B> IR TH B
CEEMRLURS TR ESEW. WMIINCERT 3 Y
TAE, REDTUED P HOER EI25 T LML
MTiZ->TW5 CGRFIEH, 2010). LHrL, XL
IC BT BPE & A ORGRZRLIZEDITAR
72754, SHBAWIZE TR BN rE8any —
WIERT % T & T2 OYBY LR EIN & fH
AR E OBIMREIHSMNCT BT N TE S L HIEE
LTW5. Fiz, fBEVOSMIZAEIMIIKEL
BRI 57O BRI RIGT—RTH 5. HEYOD
DR, VT AOEMEE - BT EDT— 2%
BHBTLICK-T, EMNGERNT 71 DOFR
WG ORIRICE 2 2 BRIHLEMITES. 5141
T o Ly e d U B s BEK & fa o
A BIHERZ MG L TV BN D 5.

FHORENRRICA, KENE SRR
ZHHRET % L THEELEIRTH S, KiLiZh (2008)
T, BEMICAERT S A A7 FNNARaL,, =
07 FICDWTKFENEHERE) 2175 & & DA
ENTEHD, SLLHMIKERTEZTITAICDOVTE
O LIEATEIZITS AREED® 5. L L, ARt
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Tkl LT ZEHOEE & RENE T, BEMEk
D IEERIKEEZSES T EIETE R o7z KFE
MBENENTHENT LICXD, Y7 AAUKE0 m
DOHEIC L TWSDN, & L IEKEE17-18 m
DERWVIKIKDEIZ 774 LTV B OO TE
V. BRI T A OIS RS MM L, JK
ERNCEN IR KE DEY, & WA RV k&
DERZEELRT R LiIckb, FLEHIENLT
W RENDH B, Tz, FICKBEREZICES Y
T4 OITENEL BB E Z 20 END B0, FHER
HEE LR LNEFICANT 5% kR U Tz 87 hS s
WThb.

L ST TNE T, KEXERZHINE U
SUEE DRLE SR DERBRE & & \WVo Tz X LD
EHAEMIICITTDbNTWS ORMIED, 2016; 123
B Z A, 2019). T 95 UIEBIIKE MY
BREICE > TRHMEENTZ D, ZNLNDOEK D
ZTNEOMHEMRZERE LT T A
Motz TERBNS X LHOREDOZ L% %
ZENC K 2 M2 RRIEOIBRDERER T — B X DK
TADEZZEZ DL, KEPHWKEME Vo T2
il 4 DEEER & OFHliCld7a <, FHEROHA
Bz 3 & T AR RER DY 75 3l & 2 DA E D T
MWEETH 5. IKEIEORFEEROIER H % 5y
& LT N7KA D EBAGREIC 381 % FFHO R A
TlE, FAEHKDEETIOEWITRALS, WERERICER
EEIN, KEOKEZIZARITFAEX & L THRESN
TWRW. AREFFEORERIE, BT 7 A DEVIK
ISR > THofid 5 VI afReElE 2 "B L TED,
S E TORHERE TH S NI RO S %DM
B RE DRRICH I & R D MAZ T 5.

AWK D, WEE U7X LB o ah
MEMICHIEE NS Z EMHEMNIC RSz e
5, ZLOELICHBNTT S LEEHIRZZE LTz
ZLEMMTONEZRENRD . L HMTIE, R
SUSEDOAREIC K 5T, KPR 5 % 7K E]
DIFAEMHL MR > T2, T, BEEEE O
IZ K o TR OSRE MR HIR DR & N5 T RE
MZ2RLTHED, FAEDERARERBSCIET ST
CEEZDE, T A IADOMIGIREREE DRSNS
LR BN L LTINS, 5%, At
Fele s, MBI FEIEO KT « SRE I B
TRHMAZERIT B LT, T LIzZLEHNA
LINAERBRICE A DB 2 TE5LEZ 5.
MZT, KEOAMBELDERELIT X LZIRDIH
18- W7 & ORI T2 S E K> TV 5.
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KALEBL ARENEN S B 128, TS5 Uiz ERZE
IRNEEITS T ENTERY BE - HiH, 2017).
51T, TR PEE KR D RO R T070] ) 1| R iR
IKIERE N, MNBEPHTH ST, Ak
IR EIC ko THRE mHE IR E NS aEEED B
3. LEDST, FKEICEBONTR, EBAGFHRS
DEZZY V7 &I X 0 Pl i R REH A D
BWThHBHEEZBNS. KIS RE LIzT T A
W U [alliEfa & PREA, K - YUK - KR T
Xk BEEREEDRS, KFFROHMIRE L L
R TRKIREE CIE NS C e TED EE R B. 514,

T T LA MY =R Wi fEERERE DA <
—RAVEIAETEE LOEHEI N, —ZE R
HEERLUTKBEOBEMARENS C L&Y
FE S .

o

AT Z2IT2I1CHTD, KL RFZORH—=
HEBIRITITWFE DD EM 2 iE > Tz 2wn
fe. £z, SHHEARXS ORISR, AR
B, /NP2 I B ORR> T~ 7 )LD
Rz EL TSz wizizniz, JbmE k2
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