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Abstract A population of freshwater Ayu (Plecoglossus altivelis altivelis) was found in
the “wandos”, semi-enclosed remnants of artificial pond-like structures along the Yodo
River at Shirokita, upstream of the Yodo River barrage. Microsatellite analysis of collected
individuals showed their genetic origin to be a Lake Biwa strain, with a hatching date
between September and November, estimated by otolith analysis. Otolith strontium and
calcium concentrations indicated no history of seaward migration, the individuals analyzed
having inhabited freshwater since hatching. In addition, eDNA analysis suggested that they
had migrated from the main river course into the “wandos” in November.
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~—2 L Plecoglossus altivelis altivelis Z fi 38 i35 1C
] A9 B liflELESR T, 7 OSSR
BAT T EFE N Sk LT EI2BIR
IO FIRACTREIN % & TAICHRE D, WML
U 7oAl N o AIc K > TR dHsIc #E I
N5, EHICEEF, FIOEPHEETRE LR
NS U, o EHRECRaIC R % C
BT Gatf - R, 2016). — /T, A
ERDOBKHTH % EEWIKIK T, BKEKTH
BEEMNZIC RN TT, EEMICRAT 2]
TRBRDAETE L 23K B MR 7 AWER T 5 T e
mMonTwaeesic, WiNc b, EEEM
THEWELZES a7 L EMENZHEARE EET
BT EBHMOENTVAS GR, 1977). T OEEET
FEDT AAREE, &DIE 0 A OMEmAEN T
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M HGRDM TN E 2 (ERE - 3], 2016).
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1992 ; ¥FEFIF 0, 2007 ; ATHEIE D, 2008). THh
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AETE 723K 5 T TARMRERIC R T 2 ORI (R B
o, BIRo X5 ICEEEWIRE Sk O R E AR T H
EHEINZEOD, WINE & OEiE
MBI W ENT-C ECREFPEC T80 L
HEMEN 3.
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WER O LI HT 2 KN Z BB ICE
O, WERKHETHISMAIRE R > THERL, i
I AR T AR A X e X TAE) 1 & AR 172 B b8
TRIRFE 2 P IS RN R IRIB IS TE C — kR T
H%. ZTOWOAN SR 9 km OFATICHIIEIETE
HBENKEND O, ELRERICNET 2ES
KM@ C TR AHTEND ik d 5 (E 5
WAL A R, 2009). T OLE/IKIED K
GRICE EFRBIOKAISER U THREOEE A |
T 2RAAEIHRBEEINTED, ELEE
DIFEICXD CCON AT ERVEEZZY VT
THE4E 3-6 HEOWIMNIC 3-230 kD KR T
DMl EAWHERE I N TS GBRIEED, 2019). %z,
T OVENIAREED F#E 10 km ML FIch Tz > TEET
DMNOFERIREAKEE (Fig. 1D, BEZOWR
TraOBEEEZELT-> TS EEEEINS. T
DVENKRIE DK I3 IR LARICRE S N
722r Ly Tkl O bk TH 2T >~ RHZ L
FAES 2 (E 122 & i 5 B i J=,  2009).
NS0Ty R EERAREZHNE UGEFEH
JRICERENTZEDEH BN, KRINTEIRICHO
T % E O FIKRFIC KRR LRV E DD
5. KERFTEERE D OBREREITE Y Z—KE
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Fig. 1. Study area. Small map shows the whole Yodo
River system. Large one shows the lower reaches of the
Yodo River. Yodo River Barrage is located 10 km from the
mouth of the river. The backwater extends up to 10 km
from the Yodo River Barrage. The star indicates the
collection site, Shirokita Wandos Area.

At > 22— (10 KBk, B KB
WAL BRI R MOKEERR B ST AE M 2 2 v
Z—, LIF, BBIOEMZHEEY Z2—25T9)
A 1993 49 D 5 1994 £F 10 i T O h
5 26 km fHEORATEEFEN S, WL 12
km OIALY > RAHED 15 Hipgs THp L 7= 15 4
FEICBNT, RO A O ITIROSG TR & DRETR
HTIE 12 ADS 5 HihI T, WikY v RigT
12 ANS 3 A T A, 1@l
KRIEFKIERT > FT#H%& - l(kELTWwa T & &
WELTWa (HH - P, 2004). 51,
FHE (2019) &iE) 1 IKE & BH/KMICEIT BT
IO MAaOHFHAEOMET, KREJKE LT
fazBRELIT NS, TR KIS TR
TB57 ADEEZHEN L Tz, chs7am
RSP ENEBEICOVWTERENTWVERY. Z0D
%, BBIhEwEZEEY Y X=X BiE/IIKE
FHROT Y REICH T 25 [#EHE T, LT
RO HFIDEE D > 72728, B A DT,
WAL TN, EREIDNA i ZiTV, TS5 DM
FeR IR HEE LTS RIS OV THRE T 5.

mEEAFE

TVRICETR71I0EBRADIBE BB
MEYIZ RN > 2 =133 | KD S Eif 2-3 km
X DVE NN KSR IKIK D Fe IS AF £ 9 % ik 33 -
343536 57 RIcBWT (Fig.2), XF Mk
FE DA 22 8T Acheilognathus longipinnis 7 >/
YRV E LA RERREZET, TV RICET3
FRH ORI RER Rz B e Uiz is [/ (R
E30m, MH 5 mm, MIHAOEE 1m, LODHEE
3m) FAEZEMEL Tz

INS5DY Y FiF 33 5hKEEZ 0 L TiE)IAR
NI E KRR L, 36 50 FiRM DWW D
DTV RN UTARRICHERE L TWBDICH L,
34 5¢ 35502007 RELIZKEDES L
THEOBENAEETHZE DD, TR
333657 PR AMAERICKOREES N
TH D HIKRHC O RKE N ERT 5. AW TIE
20184 M5 2019F 4 DM@ A 1R (4213
m), 27> RTHEMLU MG MEFHE TR Lz
faf (LA, REL) O5bB7 BT T—X
ZRIFA L. U7 3B TY » R
®r (FA100, DS 7 7 —< 7 =< )V Z#t) T
TAT—)VE EBIcikp U, EERE THRZEGD
5 ORERNE & EEREGEH 21T 7. HigIHEIc X
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2 PR IEORBROR & 0 R lERAET r] - ORBRAT e
B33 56 (FRIEWIRD, 345 (BRROHIFR))
i3 ECHMmL 2.

71DWEA EHBXK - FBREDHE L
727 LD B VN3 TOMEERZ R L THEER
FICFEBIRD, -20°C THEHRTE L THA DR
IC & % HERRHT & DNA IC K 2 HIRHIEICHE L 72.
H5 0 H & T D 751 DWW T U Tsukamoto and
Kajihara (1987) ICH#EL, XD LB O ELh L /z.
BB FCHADOR FAzhEL, AL TS
ALICZ—=RZ—)VTEAL, REISU THHE
W2t > Tz, Z D%, HIEEEEDO DWW R
W2 DT H A2 st L THiImE L, REE
Hh 6 HigZz 72 L W TRk H 2 #EE Uz,

X, TINS5 ORI S KM 2RI L
99.5% L&/ —)VICIRIELIcE DA a7
A4 boatric KB HRHEICH Uz, 7 ik
HRFIEICEE L, Qiagen £k DNeasy Blood & Tissue
Kit Z f]\ T DNA O ffiti 217> 72, ®HRET D
XA YT T A b, Pall - Pal3 - Pals ¢
PalAyul91 * PalAyul94 * PalAyul99 * PalAyu42 @O 7
7 U7z (Takagi et al., 1999 ; Hara et al., 2006).
74 <—+% v bZ, Life Technologies Japan #4%
YA AL 75 A < —IC Tailed & 7 3 > &N
L7zt OZH L7z BRI Qiagen £ Type-it
Microsatellite PCR Kit %2 IV, KIS TA R & B & O
7 b Uit THRE Lz, RIS (PCR) 1,
95°C 5 5y DRTEMAL A T v T 217> 214, 95°C
30 HOEZENE, 60°CO DT T —DT =—
V7, 72°C 30 OMERIGZE 31 1 7LD
WL, 60°C 30 0 DIRAMFERICZHEMEL 2. 1
W& 7% 17 > 7z¥ > 7 )ViX, Applied Biosystems Japan
#t (B Life Technologies Japan £ ) 3730x1 ¥ = *
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Fig. 2. Closer map of the collection site (Shirokita
Wandos Area). Square indicates the fish collection site.
Each “wando” is numbered, and the number indicates the
wando number.

TAwITFIAPFITBOTHREZITY, [t
Gene Mapper version 4.1 V7 F T 27X >TT
VIVEIOREZIT o Tz,

EEEIRE SR 3 X O il [a] R O H]E 2 17 D 7z
HOHEAELMIE, A - #H (2009) DOEAELM
Wz, FEEREE 35 X O [E)EE R o ) E
&, A€ a2—%—YV 7 b x7 GenAlex 6.5 D
FHECRE LT X % Assignment Test #1757z, T D
) T[] ER 7 LD N EE B R R 7
DJE X D KE VG EER &g L, /N
TWIGHIFEEEMREER & E L.

Baho i)y La gl Boksic Bk <
FE—ETHBZDICHL, AbaryFuLERIF
KPP TEELEEAICELKRD, KPP TER
LG EIEL 5. Z0kd, AbaryF oL
GRENVITLEROL (St/Callt) 1Tk DiE
W GUKE) NOKEREZHETE D, W
FiZh (2002) ICHET T, Lid THEHAOHRHT
EDNA I K BHRMEICH LT DN, Fi
FIDTENKIBFHETT 2O EDEE - 72150 4
RICEREET N, D DOERENKEV 4 AKITDNT
HEKLKMH>EBEQ LAV LER  aYyF T L
DIREZZ, BEEIGHE R~ 7072
AP—=HNTHEL, VT LICHTH A+
OYF I LOBEENE 10° {£1C9 % St/Ca L &0
BL. CTOSt/CalbDRIFEICKL TIE, Lo
TYRTERI LY voftic, 7 RO R
HNCATE 9 2 v IRHE D i 2 | U 7zl (IR
KD ANFEUE U TR R WEY L e Uz,

IRIEDNAICKZ7ADEE 7aDT Y RA
DHEARARPER RN ZHTET 572, RE
DNA 7#1IC & D 7 2 DNA DF « AMEMHZTT->
T FNKERHZ S [ & 2 A O = i
IC4D07 Y FOREIFDORREBET > Fo L
TR 1 km DIENARN DL T, TIXFw 7Hl
RV ZRHNTEREKZREIRUZ. &, BokEE
B Y TINVEOREHERZ S TebfiniETe
= NVFERSEEM L. MEMOEEICX S
DNA OBy 1k% i, SRECL ZZi)11KR B
JICEH TRV T2 L2 0.01% 55
KO ML (Yamanaka etal., 2017), % - SRS L
THIREFICFHEBIR-> T 24BN AEETT >
fz. AiBIZIK 500 ml 72D HF AT 4 )V 2 — (GF/
F, BEE47 mm) 1 KZHV, 1,000 ml Z 1 DDY
YTIWELT ABEULIENT AT 0V Z—IZ,
DNA i il & T 20°C THHMRELZ. HI X
7 4 )V X —in5 O DNA il 48 R E 7 (2016)
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Table 1. Numbers and body length of collected ayu

Year 2018 2019

Site./Month Apr May  Jun—Nov Dec Jan Feb Mar Apr Total
No.33 1 (35) 1 (55) 5(43+3.9) 7
No.34 17 (41 £1.5) 1 (48) 6(66+4.0) 8(66=+10.6) 32
No.35 1(64) 1(67) 48 (47+3.6) 3(59+£2.3) 12(83+7.9) 65
No.36 1(77) 1(51) 2(57+28) 11(55+4) 3(70+2.0) 18
Total 2 1 0 17 2 52 25 23 122

Numbers indicate number of collected individuals. Numbers in brackets indicate body length (mean =+ standard deviation) in mm.

Fig. 3. Collected Ayu individual (48.3 mm standard
length, 5 February 2019). The body is transparent and
shows the characteristics of fry fish.

Iy, YUy b (P A Xy MR &
DNeasy Blood & Tissue Kit (&7 7 > ##d) %2
Tirofz. 35072 100 W OHHHE -20°C T
RTE L7z, Tagman V 7 )V X A L PCRIEIC K B
TAREDIEDDT T A3 — - Ta—T v b,
Yamanaka and Minamoto (2016) %€V (Paa-CytB-
Forward, 5-CCTAGTCTCCCTGGCTTTATTCTCT-3,
Paa-CytB-Reverse, 5-GTAGAATGGCGTAGGCGAA
A-3" ; Paa-CytB-Probe ; 5'-FAM-ACTTCACGGC
AGCCAACCCCC-TAMRA-3"), G A& 2 7
TA—Z BRI LT 900 nM, [AIBEIC TagMan
7't —7 7% 125 nM, 2xTaqMan Environmental Master
Mix 2.0 (ThermoFisher Scientific) % 10 pl, AmpErase
UNG (ThermoFisher Scientific) 7% 0.2 pl, flithifi% 2
pl &L, D TEMERUKZINA Tfész 20 ul &
L7. U 7 J)V& A L PCR % & IE Thermal Cycler
Dice Real Time System IT (X /1 5 /31 A #84) %=
W, KRG SRR 95°C10 2> D WA KIS D 1%

95°C15 ¥, 60°C1 70 D% 60 [Flfr> 7z, 7
T4 7aryhu—)Le LT, AEMICEHMTHEL
NN A=y L2 U iz &K Kz W) 1K &R
oA - i EziTo b DAV, RY
T4 7 Ay ba— )V L7 ZTOREDN D,
7127118 % DNA HiHITF > © version 2 (1 % 77 1:54)
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Fig. 4. Distribution of the birth-dates determined by
otoliths analysis.

& > THiH U7 DNA Z i\ 2. Bib% DNA i
Wo2uwz7>7L—rel, 3KEDOKIEHT
1O EHENRS s hzboEHREAED, £<
HEA N> e OB REEL & L.

BREEER

DY RTEREINLT RAEMET O 2018
FaHESsH, ToKmIEEY LA TS
T2 EME SN L2 2018 4F 12 A
520194 AIC4DDT Y RTEE 12 #&ED
7 AN ERE X Nz (Table 15 Fig. 3). 2018 4E 10
A5 2 High i TRES N KD EL,
INSDOT Y RKD FHRICNIET 78 KHERE
KNS B TRREICRE S MR FMrfaos
EnoB#icnshE (FEAEHLE 6mm 2
JE o WE D, 2019) KOS KED S .
Fiz, HEh 2 TOU Y RTEEHORER N
Mol E DD, 2018 12 H LI 20194 4 H D
A A B AT D U TERERBIA D (R R IS A IRE Y
IR EDERE Nz,

TV RTHREIN7 10 - BFk - B
BE 208FE1R2AN5209F4 40K HDOY
VT B EEE AT U 7z 50 kDB Al X
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Fig. 5. Genetic lineage determination of collected
individuals by likelihood ratio. The horizontal axis
represents the likelihood of belonging to the amphibious
reference group, and the vertical axis represents the
likelihood of belonging to the Lake Biwa landlocked form.
The black broken line on the diagonal has a likelihood
ratio of 1, the lower right of this diagonal is amphibious
and the upper left is the Lake Biwa form. The Taniguchi
and Ikeda (2009)’s reference group was used to determine
amphibious and the Lake Biwa form.

SHilmERERDSHETNSMMEH GEAEH)
&, 9H20H»5 11 H 16 HORIT, 9 H&¥n
5 11 A LADOENZ > Tz (Fig. 4).

THIL, TNHDOTY RTHREINLET DR
A70Y T4 Moc kKB LEHETIE, £T
BEMET IGEWED EHEE N (Fig. 5).
Figure 5 DAl g {1 w57 FL HEGE A 9™ % L,
Memm I EEIERICET 2 LEZER L, wARRIC
B2 BHHFMITELEN 1T, COMMAKREIDEA
A I RS R, A R EEE AR &
flEENS. i, BEWMEY L3WE7 LT
NTEIANRE N ENRESNTED OH,
1973), TNHDT & Hh 520184 12 AHH 5 2019
4 AT THRNNKER KO T > FCERif S

12

——Shirokita 35-1
10 s Shirokita 34-3 -
——Shirokita 35-3
—Shirokita 34-5
——Amphidromous -

Sr/Ca Ratio
E= (2] (o]
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Fig. 6. Fluctuation pattern of Sr/Ca concentration ratio of
the otolith. The horizontal axis represents the position of
the line-analysis on the otolith, and the vertical axis
represents the Sr/Ca concentration ratio. “Shirokita” indicate
collected individuals in the wandos, “Amphidromous”
indicates collected ayu in the Yodogawa barrage,
respectively.

N7e7 LI EEHEMBHROMEAKTH 2 L HEEE
Niz. 5, BEAEO St/Ca tbkdZ{bid, 1@/lk
W B UK, 3abbIREREND 2 Hik
T Sr/Ca LEAEWHARI A H 2 DIkt L, EiBod

B0 NSO EORTEEEN V4 HicT »
RTERM I N7 LIIEWETHER LTz (Fig
6). INHDT s, HAHD S/CatbZ73Mr L
ThoteT Y RTHEENEfikicOonTs:, £
DIREMN S FHES N 5 VkAE )] & FRERF N 5,
AN BEE U 72 W EEESIHIRE 77 L R 30 ) 1 55 5 11
KTH s LHEE SN,

RIEDNAIC LS IREEDNAIKC K27 L
DIE « REDHEHERIE, EIIARNTIE 2018 4
THERAUNDETOHA T 20@EIE TR
HENzolcxwL, T2 RTiE 201845 HIC 33
BT EhzZnLE, LES<HmEENT
2018 £ 10 HIZ 33 5T, 11 AMUBICZENUHND
JYURTHEEINE X SIZm > (Table 2). IE
JINC BT % 77 2O EiEPERRIC & 28 FIHFE O
BRIREIDNANOHEE LXK S & LI rst
(Yamanaka and Minamoto, 2016) T, 1EJIIARJIT

Table 2. Result of ayu detection by eDNA. “+” indicate the presence of ayu’s eDNA

Year 2018 2019

Site./ Month Apr May Jun Jul Aug Oct Nov Dec Jan Feb Mar  Apr
No.33 + + + + + +
No.34 + + +
No.35 + + +
No.36 +

Mainstream + + + + + + + + + +
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Z < DREHIC T ZDREE DNA Dt hizZ &
MS, M TOMRPEE, LiROEEHICED
% FEE 7 3k O DNA B3 F LTV 5 Al e 2
PERRTE 9, BREIDNAIC K > TRRMHET 2D
WM ERHZWRTHZENTERVELTVS.
SR OERE DNA IC X 2 RJOFERIE, ThboD
MR LA TH > e DD, A EKEDE
HEXNZT V RICDWTIE, 7 ORERHDHE
EENDYKADOF FRFHH & BRI DNA I K B 1E
HERH DR~ L. T RTHiI LT

IO ERD, EdoEiBsboH%ENIS 11 H
tRITH o T bR T A E, TAETURT
FFEAERTZDTIERL, 7Y RUSNOKETHE
g« AL L, JENIANZBER T > RICh AL
rEDEEZEND. TNHDT Y RTHIEZN
727 2D H & S A OFREH X TOHM T,
TENARN DKM AN &AL T > REEZ IR T 5 6@
BEZ BRI LIl - 7o B2 10 H# AN —E LA
TVICEBEDH 5T, FoRICKEL kL T
RIZIMALTWS. 7 ROFEEE EE0 AR

Fig. 7. Distribution of reported cases of landlocked ayu in Japan. The circles indicate Amphibious, the squares
indicate Lake Biwa form, and the triangles indicate unknown origin. This distribution map was created based
on the following papers: Fujimoto (1957), Azuma (1977), Kato (1985), Seki and Taniguchi (1988), Hara et al.
(1998), Konishi and Nobusawa (1994), Tachihara (1994), Kitakado et al. (1995), Seki et al. (1995), Takagi et al.
(2001), Kagehira and Azechi (2004), Nemoto et al. (2003), Noichi et al. (2003), Takatsu (2003), Umino et al.
(2007), Yamamoto et al. (2008), Nishinihon Institute of Technology (2010), Shinohara (2010), Takahashi et al.
(2015), and Kotori Okamoto and Riu Kondo' unpublished data [Abstract (PH-30), 66th Annual Meeting of the
Ecological Society of Japan (March 2019, Kobe): https://www.esj.ne.jp/meeting/abst/66/PH-30.html].
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AKJNBEIKEFIC AR BT > RNICIKDSTR AT 5D,
HEMNNE VR MR O XS BERNhEHA
Lt%@&%%%ht.ik,ﬁm@#(mm)

BHREBETIICE D, SRIOFABENSRE Ukt
34~36 59 ¥ RADOWMIDKOF A, EFiHAD
WAL 33 5T Y FBAh 54 U2 EFHLTED,
INHDT7 Lk, EINARINOIKMEN LA U2 A
SVITUYRAIKEAL, TV RNIKEE LT
AR D 5. £z, ANTE7HE 12 HZBR

XWEICHE > TV IOBE DNA BT hTw
5. TANERTZEEMNSH N LI DNA D
UM S X CRET B EEZBETERNED
D, TYFEFTHEIARNTE T ANEHEL T
LAlREMED R E NIz, U B3RO HA - AL
(2004) OMELEETS. RIITTHE 12 HIC
71D DNA DK E NG - 8h & LTI,
FAKF DT L OELEE DNA OREE I3 4 BEEIC
BMOHBEN R SNS 2 & (Doietal,2017) %, %
MK N9 2 R TRIEEEDME R L7z C & (Buxton
etal, 2018 ; Hayami et al., 2020) HEZ 5N%. K
- g (1987) &, JEIARIROHKIEK T 4 A
MOHB I THESN TS 7 H 7 HICHi#X
Nx<%%301F, 7AW ERICH LT 27HDLE
RLTW5. F, RAE 72O - Al
THOBEFREINNE L, KIEEFICX O IGEHK
T UBREEHAD DNA O Do lzcd Db
EZbN5.

KIRBET IO EKIFICHIFZEHT7IOE
£ 7aokEHFEZ, EEMETDZ 10 3R
WM& 40 XLEHHREEN TR EDD (Fig. 7),
NS OREEEFNI I RO 2 LD, #HE L

OEBEN W E NTZARIATH O, WO T
HIc B 2WmEF R, SROEI FREBICBL
THNNCEREE T 2 7 AWVERT 5 T L IXRERM %
TkEEZIENDG. Fiz, HRTFELHEIC RS
TWEVWEDLFDH T, FEET 2O dRIGEEEN
&ﬁw$w,@ﬁ71ﬁ8$Wt@of%ﬂ
O D29 HHNIAHEZ>TWVB. TOWN,
YWIR O 7 i - AL OREE 7 LA ARE D AIR P‘-fmp
&, BARED (1998) 1T KB &HFFE)IIKFOER
IO & O ED W S N, ke Lz
LIIFCED, BEETVIOBRBEESR T L X
?r(w% (BEAE A, 2003). Fiz, HEEIIKM

CIFHEGENRBEBINTED, KR 10 I
MT ETH B, FEET LW 13 % KRME
T AN BAREED D B E DD, KIRWET
IOFEEEEMD ThEnE ENTVWS GEARIEZ

,, 1998). —J5C, SET Y FCHERE N

JIEE 7 20K RHTH S E DD, fHE
3-230 FERDMERE T 0 L3 2 K0T, W
BE 7 AN ERLTWB T ERHALMIC K- 2.
Takeshima et al. (2009) X, J&)II/KFR DM 5
W BT 27 i EEEE W 7 2 & Wl a8z 1
71@éﬁmﬁz%%#ffﬁégk%ﬁibf
WBH, SRIOFERN SN 2 EEWMET
TLAEARBEE 5T 8 A & EARA D Wi 75 M FEAE
bTb\Za T EMHERMENS. 7533, Takeshima et

(2009) &, WEIKRTIEFEBOREREHS

DEEMET ZORMNMTbNTED, TD
?Hﬁﬁ/1®m$u7%&bfwéb ZEY
Y R CHERENIW)IGRE 7 2DV T & FERRIC
ZOHRIIFHTH 5.

B « BRI (RREIE A, 2005) & (LI -
FEN (T, 1999) TR OEEMPE T 1
DEFRRIRMEIET L DZHENREENT VS
LD, HEk, FINCHIRE NTZMET 190Z D
MR DA FIZ, AR 2 @A THEI 9
DLV WMENZ L (BRI, H, 1980). —/5T,
mMmMmm(mw)m EEMET 201 H

BT 58 THEIMEZES TS LT, i
B GEKIED) ICkEM L TR IS L HE
HLTWEH, SRIOMELEEN (2019) M
HHL7zLBD, ENZRET 57 LOfHD—
ik, KEOHEKE TSy FEN, 2T T
R U215 Uiz kic, @IIKIEX D T
WRICREM T % C ik > THERZE RN TV S A HE
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