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Has the Restoration Project of Pseudopungtungia tenuicorpa (Pisces: Cyprinidae) in the Jojongcheon
Stream, Hangang River Failed? by Mee-Sook Han, Kwang-Seek Choi and Myeong-Hun Ko* (Kosoo Ecology

Institute, Seoul 07952, Republic of Korea)

ABSTRACT

The endangered Pseudopungtungia tenuicorpa were reintroduced to the Jojongcheon

Stream in the Hangang River 2011~2012 as part of the restoration project. Since then, the restoration
project has been evaluated as a failure because the P. tenuicorpa were not collected from the
discharge site 2014~2016. This study was conducted 2017~2019 to verify that the P. tenuicorpa
restoration project failed. Six locations were selected, including the discharge site, and the fish
collection method used skimming nets, cast nets, long bag set nets, and scuba diving. In the survey
results, 13 individuals were collected in a 0.5 km section, including the discharge station. The P.
tenuicorpa habitat was approximately at a water depth of 0.5 m to 2 m in run water flow with the
boulders and rocks. The age of the collected P. tenuicorpa were 0+ to 3-years-old, and the generation
alternation was occurring stably. Thus, the P. tenuicorpa restoration project was evaluated as partially-
successful, as the P. tenuicorpa, re-introduced to the Jojongcheon Stream, settled in its habitat with

stable generation alternation.
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A AA-GeR 2zt AYPEHA F25 A+F7T
243 i, 7| S S, AEETY /Y 52
ORI E 0] BEAY HEHAHA FolaL thFdol
A4 EI 2™ (Chapin et al., 2000; Thomas et al., 2004),
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2006; Kwater, 2007; NIBR, 2011; Ko et al., 2017). @A £
vete] gojf dE97|E2 I 11, 15 163 5 27%
o] ARG =] JLH (ME, 2017), BFH7ETE2 Hd& 52
22 3 HESHA d5o] AEHZH LR o]FojXA glor
ojuf o7k WHE 1 Qlth(ME, 2005, 2006, 2009a, 2009b,
2010, 2011a, 2011b, 2012, 2013, 2014, 2016, 2018; MLTM,
2010,2011,2012; CHA, 2012; WPOE, 2017, 2018).
7F=E117] Pseudopungtungia tenuicorpas= % 1% (Cyprini-
formes), Y]} (Cyprinidae), ] o}z (Gobioninae)ol| <
SR 48 olRE WA QUL ARl AN ¢
gyt 2-f-Fo|th(Choi et al., 1990; Kim, 1997; Kim et al.,
2005; Kim and Park, 2007). 200556 $382)4 @597
PIAE IFeE AHEol WA WA waE W gt
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(ME, 2005, 2012, 2017). 7F=S317]of tj3t g7 wAsHA
Ate] dgko 2 Hx A AH, 547 4, A55AE
N, A 9 27|BEA Y A7t o] R H L (MLTM,
2010, 2011, 2012; Ko et al., 2012), HA Ao 2 ZAZ| 2| Al
7 F9lol| AekE st gt 50l Ashe BAAR] B
A= (Lee, 2011), | LAY AA17] EAT} A
Fz7F B (Ko et al., 2019b). ©] F 2011d5E 2012
A7tA] AejA E9S 507 B3} AF 2T A Ao
(10,0001+2)H) 2} Ao (300u1])7F A= (reintroduction) 7Hd
oz "r=g 9t (MLTM, 2011, 2012). W55 32 201193}
2012800 7H=E3L717F 2H2F 280704, 497741 7HMLTM,
2011, 2012), o] 20139 2470417 AR = o FH A
7b & A-gsto] AASHAL Sl Aol ERIEUTHME, 2013). 3f
ATk 20149 7E 2016W@7HA] = & A= AP = A ot v
7 A= 2EET BAAYE Aofgt Ao HrhE o
(ME, 2014, 2016).

S 5Ue A17](2010~20129)00 BUAIY R A=Qld
HE97|% BYRAF Acheilognathus signifer= 201435 €]
201697kA] A A=A grop Aufigt A o= BHuE AR
(ME, 2014, 2016), 20179 € 2018W7}A] o]Fojz HUm
YEH A W7d E9AF< & AAES 48 5km +
ol St H o7 F2- A5t AT EPAGLRE 3
7hEl9leH, 2014 R E 2016W7HA] EEAR7L AP = A] ¢
2 AL AP (AR A 9L Aol HAstA] ¢
Q7] gEo g 249 vt 9th(Ko et al.,2019a). THEtA £ &
T= 2T 7t EdAol AT Agfstg=Ao o
ASst7] Y8l 201795E 201997HA] theFeat =

< AEURAHOR 7h=Ea7]9 AAEgS
mholste] BAAY Y AF ARE AF7IetL Bt of

1. ZAL712HE X

2 A+ 5 AR 2FHAA 1220179 59 8~10
o), 22+(20179 109 8~109), 33420184 4¥ 28~30¢)%t
42120184 10€Y 2~44), 52120199 59 1~3Y)E o]
7V=E17] P. tenuicorpa®] A AT AAXEH, F4HFE X
APSFGTE AR APATo 2ARF F 7=E1L7]9
8715, AAA B 55 L85t 1~1.5km 7HH 22 67
A& AR (Fig. 1), St. 12 AFE2 2ARHE, St.
38 St. 29} 0.5kmE 77U BlAA A R0 Z}o]E Ho|x
A FE AA7]50] glo] FEsHE S (ME, 2011,2012),
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Fig. 1. Monitoring stations of Pseudopungtungia tenuicorpa in the
Jojongcheon Stream, Hangang River, Gapyeong-gun, Gyeonggi-do,
Korea from 2017 to 2018.

St. 62 ME (2013)2] 87| 20| glo] Z§stAT}.

St. 1. A7|= 718+
50.86"E)

St.2. A71%= 74E AW @ 7heEa7] HRAF (37°45
1436"N, 127°25'11.07"E)

St. 3. A71= 7HE+ FHH shdE HRFRAH 0.5km ot
(37°45'5.69"N, 127°25'9.02"E)

St.4. A7|= 7FEF AW 312 2 (37°44'51.25"N, 127°25'
29.50"E)

St.5. Z71&= 7HE < FHH FF e
127°26'0.22"E)

St. 6. F71%= 7t FEH FH2 S (37°43'56.48"N,
127°25'13.91"E)

A gd@a] (37°45'19.11"N, 127°24/

=11 (37°44'17.94"N,

2.3 %

Thegi7]e 3HRAY 7] oRAE IIF0l 23
7] g 2ol A9 FH ] 2935]7F(H2017-213F, Al
2018-34%3)5 T AAFFATH ZAME A HER
200~300 m 7oA B (FE 6 x6 mm, 103)3 S (F
E 4x4mm, 1A7H, @410, D5 4x4mm, &7 Zo] 10
m, oF7F Z et 12417F o) AA)), AFH|tho|H & T3l
A8 o] 79 H4-2 Kim (1997), Kim and Park (2007),
Kim et al.(2005) Sof wskon B234= Nelson (2006)]
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Table 1. Physicochemical and hydrological factors measured from 2017 to 2019 at the monitoring stations in the Jojongcheon Stream, Hangang
River, Korea

Stations 1 2 3 4 5 6

River width (m) 80~90 80~90 80~100 130~140 90~100 90~100
Water width (m) 30~50 30~40 40~50 60~120 70~80 70~80
Water depth (m) 05~15 05~30 05~18 05~15 05~15 05~10
River type* Aa~Bb Bb Bb Bb Bb Bb
Stream order 4 4 4 4 4 4

Sand 10 10

Gravel 10 10 10 10 10
fﬁgﬁe (qoyes PebbIe 20 10 10 20 20 20

Cobble 40 30 30 40 40 50

Boulder 40 40 50 20 30 20
Water temperature (°C) 15.7~22.5 159~22.9 160~22.7 15.6~252 17.5~237 168~210
Conductivity (ps/cm) 124~215 131~210 131~210 141~195 144~205 142~207
Salinity (%) 0.06~0.10 0.06~0.10 0.06~0.10 0.06~0.10 0.05~0.10 0.07~0.10
DO (mg/L) 6.95~12.97 6.94~12.77 6.63~1341 6.89~1254 6.93~12.37 705~1324
pH 7.01~8.05 6.98~7.83 7.00~7.88 6.66~7.88 6.63~7.80 6.50~7.42
Etcs**+ w W, RRP W, RRP

*River type: by Kani (1944); **Mud (~0.1 mm), Sand (0.1~2 mm), Gravel (2~16 mm), Pebble (16~64 mm), Cobble (64~256 mm), Boulder (>256 mm) - Cummins
(1962), ***W: weir; RRP: river refurbishment project.

osith A 7h=EL7] = vHEA (MS-222)2 vhFste] A A
FE ST F uE gRIIeH, AHYA7E AR ERE
T (Ricker, 1971)E 24359 Ko et al. (2019b)9] d-Z e}
Huste] A9S =45t s 32 548 ¢d
7 (Yardage pro Tour XL, BUSHNELL, Japan)@} 45 |4
sto] 3HE W {F, A4S S, s P2 Kani (1944)
o] FRYPo R FHHAFE 1:100000 A=E 7|E22, 35t
472 Cummins (1962)9] WHO = FE8tFct. of - 3}st
A AL YAYLEA (T-250A, ASAHI, Japan)?t 42 =4
7] (HI-9828, Romania)E ©] &3}l 7|23} &, A7jAr=
(Conductivity)$} G, #ZA4%F(D0), pH 5& 243514t}

0.5~3.0m%t}.
% (Bb type)o] 1 oH sHHAFE BE 4x}9Th S
25 (boulder)¥} & (cobble), AHZ (pebble) 58] S =2 H|

[e]
=
o stth. B AR Heto FeaFol A Ao B
=

Fig. 2. Photrographs of Pseudopungtungia tenuicorpa (A) and their
habitat (B, St. 3) in the Jojongcheon Stream, Hangang River, Korea,
Otocober, 2017.



Table 2. List of fish species and the individual numbers iidentified from 2017 to 2019 in Jojongcheon Stream, Hangang River, Korea

20 M=YE ESH

o Stations RA
Scientific name and Koran name Total (%) Remarks**
1 2 3 4 5 6
Cyprinidae % ©]3}
Cyprinus carpio %} 1 3 0.10
Carassius auratus 2-°] 1 4 1 0.13
Rhodeus uyekii Z}X|5-¢] 21 8 29 0.46 E
Rhodeus ocellatus =F=7) 11 11 0.18
Rhodeus pseudosericeus 373 'gZ 7N 5 16 1 6 28 045 Enll, E
Rhodeus notatus B'gZ=7§0| 5 85 45 135 2.15
Acheilognathus lanceolatus ‘F A 6 43 34 10 27 71 191 3.05
Acheilognathus signifer &3 A3 1 1 0.02 Enll, E
Acheilognathus yamatsutae =g A5 2 14 26 6 26 14 88 1.40 E
Squalidus gracilis majimae 71 Z7Y 16 14 54 119 75 18 296 4.72 E
Coreoleuciscus splendidus 4|2 4 7 4 16 1 17 49 0.78 E
Pungtungia herzi S317) 150 275 275 265 149 223 1337 21.32
Pseudopungtungia tenuicorpa 7} =2117] 4 9 13 0.21 Enll, E
Hemibarbus labeo X 1 1 9 6 6 23 0.37
Hemibarbus longirostris ZatA} 5 19 6 37 23 15 105 1.67
Pseudogobio esocinus 235X 7 48 16 18 30 28 147 2.34
Microphysogobio yaluensis E1}X; 44 42 51 50 84 278 443 E
Microphysogobio longidorsalis B 7}A}2] 37 37 19 15 6 18 132 2.10 E
Zacco koreanus ZZFAY 193 240 253 178 159 64 1087 17.33 E
Zacco platypus T| 2] 87 91 82 476 311 367 1414 22.55
Cobitidae ©] 32| 7}
Iksookimia koreensis Z+Z 7 10 8 7 21 23 12 81 1.29 E
Koreocobitis rotundicaudata M| 29| & 9 7 13 5 3 4 41 0.65 E
Bagridae 527l 2}
Pseudobagrus koreanus =% A7 26 85 85 26 22 6 250 3.99 E
Leiocassis ussuriensis t%7§ 0] 3 24 40 2 4 73 1.16
Siluridae | 7|3t
Silurus asotus 7] 2 1 3 0.05
Amblycipitidae 57} 3}
Liobagrus andersoni 57} 2 1 2 5 0.08 E
Centropomidae Z %] 2}
Coreoperca herzi B XA 25 19 41 14 14 8 121 1.93 E
Odontobutidae SA}2] 7}
Odontobutis platycephala 5A}2] 1 3 1 2 2 9 0.14 E
Odontobutis interrupta =5 A 2 2 6 2 4 16 0.26 E
Centrarchidae 743 -$-23}
Micropterus salmoides B2~ 3 3 0.05 Ex
Gobiidae %4-=-0] 3}
Rhinogobius brunneus 3 10 8 16 76 54 127 291 4.64 L
Number of species 19 24 24 27 25 23 31
Number of individuals 600 1001 1048 1363 1115 1144 6271

*RA: relative abundance (%), **Remarks: Enll: endangered species rank II; E: endemic species; L: land-locked species; Ex: exotic species.

AATFL 6.6~134mg/L, pHE 6.7~8.101%ch A & B
St. 1, 4, 60 AR o] AU, ZAZIZE F St. 4, 6= SHHF

A 2 X2 o) gH 1 QYT 7t=E17] P. tenuicorpa7}
AAE St.2~32 $2410] 05~3.0m= 7] 27F FA = AU
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Qhikmt ZE9] Bl &o| 40~50%% wi$ Eokon, R
RS (pussy willow)e} @R 2|E Phragmites japonica
AR Aq2Eta e A7 HREEE
ZE 0.06~0.10%% 20, &&4HA
7.0~7.9%t}(Table 1, Fig. 2).

131~210 pus/cm % L,
F2 6.6~13.4mg/L, pH

fr e o rr K

20179 HE 2019974A] 53 o F 2ARE AR A3 2
= 93} 3150] YUHYow, £HEL Baku] Zacco plarypus
(22.6%), OF$-AE-L E317] Pungtungia herzi (21.3%), 1 th
o2 AAAY Z. koreanus (17.3%), V&7 Squalidus gracilis
majimae (4.7%), WOl Rhinogobius brunneus (4.6%), &9t
AN (4.0%), G4
2 Acheilognathus lanceolatus (3.1%), 2 FA] Pseudogobio
esocinus (2.3%), B'gZ78°] Rhodeus notatus (2.2%), )7}

Z} Microphysogobio yaluensis (4.4%), =

A M. longidorsalis (2.1%) 59 <22 A3t HA
B3Fe AR I3 H7] oA E el &3t dE
N R. pseudosericeus, SHAF A. signifer, 71 =5117] 3%

o], F}FIGEL 17%(54.8%) T E Y oH, oo ujA
Micropterus salmoides 15°] A=Y}, 7F=E17]7) gds)
£ g0 AX = A AHoNA AAlstaL HlEk 1.9%= H|&L
A =2 "ok

3. 7H=S 17| M

A7 & ARE Ttes
20184 4¥ 2704, 10 2704, 2
A (021%)7F AR = o] A=

171= 20179 1049 5704,
20194 59 47fAE =% 13
HZ(021%)= 2dth HJH

AHL 20179 RE 2018@7HA = 7He WrE2A 0.5
km o} 21 St. 394 97RA), 20199 HEX]A QI St. 204 4

E317]
=

T R
27le Azt

AAZF A= AT (Table 3). 7H=% Aztrgol Aut Ay
4
2017 Oct
31 @=5)
2 4 . o+ L 1+ -~ 2<
o [ [ L
0 1 1 | 1
4
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31 @=2)
o 21 2+ 3<
_g < e >
.; 1 -
5 -
= i i : y : ;
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'g 31 (@=2)
Z 2 1+ 2<
1 ) I B i
5 i I N
4
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31 (=4
2 o i =
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Fig. 3. Total length frequency distribution of Pseudopungtungia
tenuicorpa in the Jojongcheon Stream, Hangang River, Korea from
2017 to 2019.

Table 3. Historical collected record of monitoring of Pseudopungtungia tenuicorpa in the Jojongcheon Stream, Hangang River, Korea from

2017 to 2019

Stations*
Years suIr\I/(; s stgii))}ls Collection method rele?sgﬂb;irv?(fua]s Reference
y 1 2 3 4 5 6 Total
2011 3 2 260 20 280 Skimming nets, scuba diving 5300 ME, 2011
2012 6 4 0 492 5 0 497 Skimming nets, scuba diving 5000 ME, 2012
2013 8 4 0 23 0 1 24 Skimming nets, cast nets, ME, 2013
scuba diving, long bag set nets
2014 4 5 0 0 0 0 0 Skimming nets, cast nets ME, 2014
2015 2 1 0 0 Skimming nets, cast nets ME, 2016
2016 1 1 0 0 Skimming nets, cast nets ME, 2016
2017 2 6 5 5 Skimming nets, cast nets, Present study
long bag set nets, scuba diving
2018 2 6 4 4 Skimming nets, cast nets, Present study
long bag set nets, scuba diving
2019 1 6 4 4 Skimming nets, cast nets, Present study

long bag set nets, scuba diving
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A= A E BEHA Gtk h=E27)7 AFE A
2 71 2o FAHE X9 =3 Aq2HZ £4 05~2mFP L
H s 21 e R ol Ak AFE AMAL A%
A7)E 44~103 mmP L, ZAA7|E BZE Fig. 33 29t
ot

o

BEH71E BYAY S 432 JH=E17] P. tenuicorpa
HRE 20119 SRR FrhE Fo 2T, 7HEA, dF
A F 7P Ae Ao Hrhd 2F ) 20113 RH 2012
A7EA] Z]o] 10,0007§A 2t Aol 30074A|7F A=y N o=
WREUATHMLTM, 2011, 2012). 74| 2FHANA 7hHesL
71 19979 Namoll &J3] 2334 shFRollA 270A7F A =]
Aot (Nam, 1997), o] F o Fa{EA (Lee, 2013)0]H A3
2} AZFAAEA ZAF(Kim and An, 2006a, 2006b, 2006¢; Yang
and Lee, 2007), Al42x} A=ZFAAEH ZA}F(Kim and Kwan,
2014; Ko and Jang, 2014) SoA = A2jo] EA=ER] ikt
A 2FA AT AL 7HE AT FH, FAH A 7t
==17]7} ol A4star ¢17] ool (Nam, 1997; Choi and
Kim, 2004; MLTM, 2010, 2011; Yoon et al., 2014) ZZ&Z o] A
7heE7|e A B2 AT AAstdew i 533] A
A7t FAEAAY 2Ee Ao 2 A=

23 ¥RE 7tesrls SR 201193} 20129
ol= 22t 280, 49770A17F AR = o] B2 JRAI7F FRIE S
o (ME, 2011, 2012), o] % 2013W % 247717} AR = o] ot
9 AAZE MAste AoR2 FRAIEATHME, 2013). 314
Tk 20149 5E 2016G7HA = & g A= ERAI=R] o} 7
=17 BEUA2 Adigt Ao R =AY (ME, 2014,
2016). & AR 20179 5784, 2018 4744], 2019'A 474
% W 4~5AA7E AR, JHE A= Ko eral.,
(2019b)9] 7FegE17]9] AANEEEZ T 2 APEER
E o 10€ 7] 40~55 mme= G4, 60~85 mme= 1A,
85~110 mmE 2WA oo & TixE|o] 2017WL 3709 A
Fo| 2018~20199L zHz}t 270 9] Ay Fo] HHE A=
= At (Fig. 3). QA H2 2017~2018d St. 3¢ W7
Aol A 0.5km otfollAl AHYE o™ 20199 FFAH
ol Al A= 3t 2011~20139 RAPA = T HE St. 2~30]
A Aalo] ERIEI EolstA 2013l St. 604 17HA17F
A Aoz Bud vt et o] /MAle 55 Al 3R
Aol A & gzt A7 APE Aoz 289 B A
thH(ME, 2011,2012, 2013).

774 2014~20160 ZAH(ME, 2014, 2016)0 4] 7H=E117]

-

ol H=O
I:IEI 2o T

71017 Jt=E17| SHEAMY2 F2 4mERA=T? 187

7F A=A g2 o= AL o] 2011~2013d E
2 2APE Sdie SRRt ofyet A4, £52A 52 W
gt Hrh g2 AH (@d~67l)S Boh B2 S5 (2~63)E
ZAEH7] fREo 2 BotEh B3] WEYI| S EET A
A7) EAS Hol ZoR A glo] EEAVEY =Y
Y e AR EAS 13 2ARE A 2 AR
ol RAHT Fasitt. S A o]Folx] AT B
AHLANAE 7=E17]9 EAAYT FASHAl 2014~2016
dofl Zofjet Fgo Rl o]Fojzl RALA T 17§ATe] A
HEo] Bardo] Aufist Aoz BuEOY(ME, 2014,
2016), 0|3 Ko et al.(20192)2 L7ty 2, B S0 g
A8 ALz BRE S59AFE 5km 7] YA
° 2 Jzh- A At e BUAY e R Bkt
FAANA 7teEn7|7E ARE 2AES 4493 232
AR, FFERAE 7HE Al FFAIOP} Ul ol 2AF
o8& A= Q7| Wi dztgo] Bt ag&F ot
3 7heE7|Y BUEY PHS HHRA 7 2EYH £
et B Ao UZE WHste AR o] 7MY &

N

BE317145 (Pseudopungtungia) ¥y E117]4; (Pungtungia) ©]
o] W22 538 AR & (Coreoperca) 01572 AbeHgol &
2 (brood parasitism)dh= WL S5l AEst= SN
A Qlth(Baba et al., 1990; Baba; 1994; Kim et al., 2004;
Lee, 2011). ©] & Zr&117] Pseudopungtungia nigra~= %S
2 AR Al getele HAASE AHSte AeE oF
A Sle] (Lee, 2011), ZHE37]19] HAAGOAE 4342 2
S3719] 1A sl A=aL7] Ao A AEav| Y Al
£ZF 0 AXE g7 WR3 vt JITH(ME, 2011, 2012). 18]
I 7beERT9 BV ey SRS HElcke Al
2 9EA e, g9y 31232 53717 AR% A7) C.
kawamebarig, 7V g7 BAE o4t AR 4BA
Atk (Baba et al., 1990; Baba; 1994; Lee, 2011). 7F==117] ¥
FotHl 2FHAE TAEETORE AA7} 19%E H|LF
Wol MAEHaL Jlgler E3] Al4jo] elH St.2~32 2.9%=
Hoh £ MAste] 7h=Ea7]9] Bt 328 ATt
A Aoz HZEE e B3 EAARES fleiAl= S50l
dast, 234 WHRA 2 ZET HHY 5] 40~50%
2 ol 50| ol 34 qlo] SIS 317] £2 o4
o]t}

A7 el BRE BE97] o7 HUAY F 539
EHAE (Ko et al., 2019a), $HH 9| 7E117], vE79] SAHE
Liobagrus obesus, 3575 (8792 dEAZu|3LE] Koreocobitis
naktongensis (ME, 2018), 2. thAte] G20y Brachymystax lenok
tsinlingensis (WPOE, 2017)%to] A58t B¢ ¢ o2 Hridta
Utk =9]9] AT A=) B (IUCN, 201D = ==
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59 B7hes T, AE, FREAS, AYE 725k e

dl, o179 B¢ A E 45, 4T 3%, FEAET 3%0] Bud

vh Stk 2349 A=YE 7H=517](2011~2012)= AP

HAEAAR 9 Aol A g2 2014~2016192 A

910}1 WA AAT @A7IA] &2 o2 A4o] ElE1
I FRAHE ZAT St. 2~39 °F 0.5km o] RSt

’\ﬂ‘:ﬂ-ﬂ—‘ﬂol A&EHOZ o]Rojx = Hog & o 7h=
HAE-L HEAF (partially successful) 22 H7}E QT o2
MAG D A A7) ZAE 59 FRdo] Sle AL s AeE
7teEn7)7) R 234 stRFe 3R 257 oF
ARE T SFdENet SE9AF7F A A28k gl
| g2 Fol YAIFLR Qe 7h=E1L7] 9 gt 3%
741] o7t A&Ho g e Ao JHEHI glon,
F Qo] sPHAAHFAR A o] W= 917] w2l
AARE B3 4 Qe AR ARY B AA7|YE RH
Y A=24Q Eadjdo] Hasitty webETh B3 447
A 5~6¥oll= +Eo] & =
AFHoZ {FAAA 5= Y= e HEZF 8= AT

E17] &

e e

HE7)|0|F 7F=E117| Pseudopungtungia tenuicorpa &
AALYG ol dzko 2 2011~2012W 7o 2EH | 7H=En
717F BRE k. o]F 20145 H 201674 HHRA oA 7}
LE3 AWEA ot BUAYS Asje Ao Bty
St 2 AT HeER7] BelAle]l 4 Avfsigert
AZ3}7) Q8f 2017ARE 20199712 AURALE A A6}
Ao, 2AAHE WRAHE TP 67 AYe A
ouj Zrjs} =, Azky, 27Ty 2 o] §5te] olF
2 PRt 2AHE I 2 - 233 oF 0.5 km 771
A 137HAI7F AR 7Fes 7] AR 9S4 0.5~2
me| 253} ghko 2 ojola Ll ole3ech AW 7
E17]19 4% A O+)FH 3394 ojFez FA
gom, A&H 0z Armyle] Yofuhn gick. webd =
T A=dd 7Rl HE B2 7Hf<117} A AstAl o

e

l'N

Stort 0] B4 ASH 02 ARRAE sk gl
FHeEIY) BUAe BRYTOR Jmﬂam
AL A
# ATE BRRY BN GrolF @A) B
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