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Abstract  The origin of particulate organic matter (POM) and food web structure were investigated in
Shingu reservoir based on stable isotope analysis from pre-monsoon (July) to post-monsoon (September) 2007.
According to the depth in Shingu reservoir, the °C and "N values of POM for pre-monsoon period were non-
significant distinction, while it was significant variation after rainfall period. The 8"°C values of POM in pre-
monsoon period ranged from —25.1%0 to —26.1%o in whole water column, but the 8'°C values of POM in
post-monsoon period showed relatively wide range between —23.2%0 and —27.5%0. The apparently lighter
values (average —27.5%0) in near bottom water (7 m water depth) demonstrate that POM in high turbid water
in post-monsoon period may be derived from the outside terrestrial plants (allochthonous) through heavy
rainfall during the summer monsoon period. After rainfall period, >C and N values of D. brachyurum
showed —23.3%0 and 12.2%o, respectively, while B. longirostris showed —27.1% and 8.7%, respectively. It
suggested that D. brachyurum mainly feed on POM in autochthonous organic matter pool, but B. longirostris
mainly consumed POM in allochthonous organic matter pool after rainfall period. Carbon and nitrogen stable
isotope ratios were markedly different among secondary consumers. The carp (C. carpio) and catfish (S.
asotus) were in the higher trophic level and crucian carp (C. auratus) and mudfish (M. mizolepis) were in the
lower trophic level. °C and N values of Z. platypus didn’t significantly changed between before and after
rainfall period. But P. parva and C. auratus apparently changed the *C and "N values after rainfall period. It
is suggested that P. parva and C. auratus seem to feed allochthonous food source while Z. platypus depend on
autochthonous food source.
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7] % (autochthonous organic matter)3} 2|%7]%1 §7]
E- (allochthonous organic matter)2 2=, Hx}=
F2 ABEaES} AN LT, 24, B
5o ola) AAHT FA 78 o) Aoy
7118l f71Eelztar & 4 Qlo} (Fry and Sherr, 1984;
Owens, 1987). 744719 AFs-5-9 F4 % F7He
E7INe YA, A EAS AeA R #ukst
2 &L dodle FL Aoz 243 (Hwang ef
al.. 2002). 4471l A4AZ A o8 TSR
& 5e2e WS ol Aeie A4S 3
Rz A4S QA $20E WAee A4
A7 A4 Flof (Park et al., 2005). o]#3t 3t
73 M3 AR AR g 3Td 5715
95 7141, Ho] Ak (food web)ol| 3 w2t
(Tamelander et al., 2009). 2 U= 44 7H97]
o] Fol et flo] HAEiAl nIA e d gkl
A&t A7 s A1 gl A se e 7
2 AFAze] g AEEHIE EF W A
oA, AEEF T 2 EAAL 71 =Tt oF 5% R
uj-g- ot ont 79717k obd Al7lellE Al FAIZEe] 2
oA WA A EZHTE 23 A4 71 =7t 29%
2 olxvtn Ao (Park et al., 2004). FE7 o A
E 7717 Fell g=FTkel AY] AFAIL A
3] Chla x=7t A% HAAE 715343 oH (Park er
al.,2002), A5 B ks A= B3 B w7} o]
o] H o} (An et al., 2000; Kim et al., 2004).

7F, 344, o -2 f7]24 (organic matter)

2 421 & (phytoplankton, macrophytes.) & &4} (trees,

2 4

grasses, animals) 7] ] © 2 BE] 7|91+ heterogeneous
St 7152 =4 o]t} (Meyers et al., 2001). o]& g §7]
250 M FdAnE AA s FoF 24 MR
o2 7o 2R E 9+ C, N, S| A FHdan| 2}
o] (end-member) 2 7] xo]] 2J3] ZAA Xt} (Brodie et
al., 2011). dutA o= 3 F (marine), ¥-A] (terrestrial),
%A (marsh) 7190 §7]82] 8°Cx —5~ —35%02] W]
5 7HAH, 71 f718ES 23~ — 18%0, $37]%
S7)18S —28~ —25%c9] 7tS 7}zth (Meyers et al.,
1997). 7 Fol A B4 717l zpelo] weby C; A
AL =35~ —22%°] & 7HAH, Cy AlE ALY
—15~ —6%o (Smith and Epstein, 1971)2] #$]S e}
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ek 2 ER 8UCE 718 719E Fesie A7
of wro] o]&-¥ 3 ¢)u}(Wildhaber ef al., 2012). §°N&
t}eF3t nutrient pool S| A nitrogen source S 83| =1
AHE-E 5o (Meyers, 1997). vk o2 £2]7]14 #7]
29 §"NE s f718R 71 e 7Y
(Rau et al., 1981), 7} B A LA okw]o} 3)3t
B2 gHEolxl 4 HlEE 20~30%02] FE 0°NE
e 3 QleiA] A 7)E FAshe A7l #é
% 31 )t} (Costanzo ef al., 2001). =3k k4 (8°C) 2 A
20°N) P59 dan = AeiA Holo] 71dg 1}
ofstar ofFAlE ol el M Fast 7oz
AL4-=] o] F o} (Fry and Sherr, 1984). duld oz §°Cx
1% mRke] Wz oz §7)52) 719S ukedabr, §°N&
oF 3~5%0°] #HzArg o2 FofdAE A=y A}
4=} (DeNiro and Epstein, 1978).

AFAPAE FAFE BEA] Fehdo] A8 &
B 58 ALAEA, 2719 RS AR ods
(Kim et al., 2004). 7+97} A ZFE= 643 84 A7)
4] wsle} A S0 F38 wWEkE Jeplin, A4
9 Q5o F= W3t e s &2 A0 Redokst
A A A olet (Kim et al., 2004). ol A= HA 59
Aaw| S 83 s 2 Agk A e Ho|x &
(Kang er al., 2003; Yang and Shin, 2009), 7} %
e A A7 (Gal et al., 2012) F-= AT AHI7F 9o
A A M) A= A AR AA ol £ Al
M 3 771 AL FE RV fT1Ee] AlFA
FAR AFHoR FU=EE A7 A F71E,
B2 IE, o] F59 i B A4 oFE U4

=2 =2
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1. ZARX|H

AFASA L FATE AHT 2] Fw (367
10'N, 126°37'E)ell 9128 504 A4A2A, 2d 5
A Tm, FF AL 35m, WAL 0.1kmPeln] §&
A5E 3.88x 107 tone|eh. 25219} AA e F7A)
7} EZAen, f-2 Azto] zhzb 1.3,3.4kmel 27H¢]
PeE7t EAs glel 4R ok v Tl
Z A% wAE vt aHd Fedekst A4
A o]t} (Kim er al., 2004). 7= 739-7] A, <] 2007
Q743 99 F Aol AA A7 AAEgen 24
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Fig. 1. A map showing a study area in Shingu reservoir.

Age AgAel Tl 4400 2 2 AEHA
(Fig. 1). 7+$7] Ael 74ell= i $4)o] 3.5mo]H,
7397 Fol= 44l 7m°]\:}(M1nlstry of agriculture
and forestry, 2007).

2. +EXI=R

1

FA A gE EASTE o] 83t kgl on, 7
Z73l A oE (2, =, pH)E& A
(Horiba, U-10)& °l£3}°4 FAlell webr ZA sl
7357 Al 7ol ®2 1.5m, 3.5molM =331
om, 7971 9 9ol = &3, 3m, 6mel| A S5
t}. Chl a =% 995 A7 47mm, 77 0.65 um2]
S2 A o] A (glass fiber filter paper, GF/F)ol] o]z}
3k & 90% oA Eo = FZ3}ed fluorescence spectro-
photometer (Turner Design, 10R)E A}8-3}o] B 519
o} 2214 (TN) ¥ =9l (TP)-2 Strickland and Parsons
(1972)2] ¥l 2 A3s}le] UV-Spectrophotometer

(Cary 50, Varian)E AH8-3ted £A13190t

3.

YA A& (POC, TN)= 4 Al 8.9} 22 9]A] <A
A st om, TeFaE = (20 um)—g ol g3l TE

0=

SME

ZHIES AN T FFe A5E 450°C, 2443
< HEA 5718 AlAS £ G /F oJ =] (47 mm,
0.45um)el] oJ7slel. FEZHIEL EFIE VE

(FE5=27] 64um)2 3 o Qlgt Al Zoll A 334

Ho|Y HE A7 55
Q7+ (Diacyclops thmoasi), 25 (Diaphanosoma
brachyurum, Bosmina longirostris)Z 3338 n] 7 (Axio-
star plus, ZEISS, Germany)2 o] &3}l Aoz =AY
A5 AF AYE S (F2=7] 4x4mm) 3
20} (32 27] SxSmm)& o] gshelch el AR 14
7Hest AAlstl o, A T2 AR FRE At
of ZAF AAHE R 50m 77F Wl A AlA|s .

A=) ~ o =2 T h = SR RN
A G A A E QoA 24X 7 2K S Esle] T
718 &t A ASFE F NaOHES o] &3] ALS- 33}
AFat ol ARE 24T 7R ¥ $AUAzE 5

] 8-S A A%, A 824 7] (FRITSCH-planetary
mono mill, Pulverisette 6, Germany)Z A}g-5}o] B
e 2 ZolFglrt o] 3o DCM:MeOH (2: 1)& AR
glo] A ARG AANE F IN gdAaks o] 83te] 24
AlZE Bt FOlEH 'S A £ F R4S ol
stof AL Askn BAREAE 3 Ao PAE
Qv 24 A A AL 2L G4 e
ARkl JeFE nA Bz AHe]E 314 d9kvh(Bunn
etal., 1995). YA A8 25 mm GF/F o2} #]o]] o] =}
3 ARE AL FEERIE oF 10074
25 mm GF/F of3h70el] o) 243kl end, o} Az
= 05me Wolel Arg o83t BAsket 7 Alm
o ke s PAESUA] FHL B T
71714 €l 8l Q4 (Euro EA 3000-D, Italy)-2 &
A 7] (Isoprime; GV Instrument, UK.)Z o] &3} HA
393} k4 VPDB (Vienna PeeDee Belemnite), 24
= d21% N2 2Epde ALesilch B A4 o
FALIE ol s 2 ALE o] g3he] Axa

6X:{(Rsample_Rsld)/Rstd} x 1000 (%0)’
X="C or "N, R="C/"C or "N/"*N

ol

=

1.297] ® - 0| #zMst

200 710 7] Aol oA 27.5°C, 224 3m A A
oA 23.3°C2 oF7)k 7t4astw 9lont 7He7| Jo= =
=4 A] 32.1°C, A Tm A A-A] 22.5°CE A 724
3l ¢lth(Table 1). o] 7}or] AR 7497 Zo
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Table 1. Environmental parameters (temperature, turbidity, Chl a, TN, TP) in Shingu reservoir in pre-monsoon and post-monsoon

period.
Pre-monsoon
Depth = = =
Temperature (°C) Turbidity (NTU) Chla(ugL™) TN(ugL™) TP(ugL™) TN/TP
Om 27.5 60 99.1 920 31.3 29.3
1.5m 26.2 67 92.4 1,152 51.8 22.3
3m 23.3 89 85.6 1,543 59.2 26.0
Post-monsoon
Depth = = =
Temperature (°C) Turbidity (NTU) Chla(ugL™) TN(ugL™) TP(ugL™) TN/TP
Om 32.1 44 28.3 1,948 46.7 41.7
3m 25.3 37 47.5 2,012 49.1 40.9
7m 22.5 116 40.1 2,326 55.3 42.6
Table 2. POC and PON concentration in Shingu reservoir in pre-monsoon and post-monsoon period.
Pre-monsoon Post-monsoon
Depth POC PN POC/ POC/ Depth POC PN POC/ POC/
(mgL™" (mgL™" PN Chl a (mgL™ (mgL™) PN Chla
Om 4.9 1.1 5.7 49.4 Om 1.7 4.1 7.1 60.1
1.5m 5.6 0.9 54 60.6 3m 43 1.6 7.2 90.4
3m 5.7 1.2 6.9 66.5 7m 53 24 12.8 132.1
FZo M2 o] Apsle] AFI 2 Aol g FE Ho|AW 97| Folle &FlA 60.1, 4 Tm
AZo] AF7] wjEolth Chl a 5 7}$7] Aol olA 132.12 = W3}= Ho|1 ¢lt}. Montangnes ef al.

2o 99.1ug L7'2 22 $22 Hox|ut 9ol =
283ugL7'E Yo =v= Hoy A3 85.6ug
L7'elA] 40.1ugL7'2 W& =2 Holuh(Table 1). o]
3t A2 7h97] Aol AR e] Al e] 4mef|A] 7t
$71 o] Foll Tm= F7HE o @ Fo] Eo] 4=
M mdel 4AZG 7A97] Aol TN/TPS| w7}
22.3~2932] W92 Ho|xut 99 FA} W 41.7~
42607 =2 £X2 Ho|x 9k (Table 1). B 7}
©7] Aol EZo|A] 60NTU, 44 3mol|A] 89NTU, 7}
27] Zo= mZo||A] 44NTU, $41 7mel|A] 116 NTU
2 Z7}skaL §lok(Table 1). 74-9-7] Fof] m5Ho 54
Tmol|A ZA Z7ksla ¢l Aoz Hol 592 <ls
R2HE] §4% FYEA | AR Ao EA)3}
T Aoz gAY A f71=kA(POC) YA
A4 (PN)2] = W3} 2 POC/ Chl a, POC/PN2| w3}
7} o5 SR 531 9lv}(Table 2). 739715l A}
A 0715&/] Erl mZoA 49mg L7, 424 3mol
A 57mgL7'2 2He HEe Helw 9JA AUk, 39
7] Zo|= mZ2oA 7.0mgL™", 441 TmollA] 12.8 mg
L'2 2 ¥WX%s Hno|x gtk POC/ Chl ¢ W3- 73%
71Ael| oA 49.4, 4 3mellA 66.59] mlu|st W

r1r rEr,

23
(1994)2 Akosl
Chl a *g=7} 409

HzgeaEe) A4y 7Rl
7Vet 3 wrzslel a1 Eppley et al.
(1971) =2 Qx4 87]ekx9} Chla %7} 100 o|AF
ol HA7|UHE AT olel ZA3t ZH9-7]
AR} 7}97] Fo| 4 TmelA] POC/Chl a v]7} 100
ojifelmg §A7]Y BAO| g Weol WU Zlo
AAAH, R A] g2 {F7]E] FUFEE T
AFAFA 2 5] vepd A Aks "ok 7R
A71el 342 Q8 FERE £49% IES AL
2] AZe e Aoz AAAY, 7F47]| 5] 2
k%2l A4, g=2] Z7k POC/PN2| u|7} o] & St
T oot 2] ke 25 7150 ke R A%
of Azt WAE ARstAeA FY9EE FE,
737 ol AA ez Qs s gae A4A o
ool 22 Yzl z )t HeFE FAs= A
©2 BIET 9} (Hu et al., 1998; Kim et al., 2004).
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Fig. 2. Plots of organic carbon and total nitrogen stable isotope
ratio of particle organic matter in Shingu reservoir in Pre-
monsoon and Post-monsoon period.

10.5~13.6%02 <F 3%02] =}o]= Ho|1 )t} (Fig. 2).
B. longirostris& 8'"C ko] —25.6%0, 8N Zt-2 11.5%o
9 & 7K BE {7183} 87C el 0.5% 2]
HES Mol 3UN gt A 71 Eel wlsA T2
o] FAe 7sFo] Ho|x| ¢ti=t}. D. brachyurum % D.
thmoasi2 8°C ko] 22t —24.6%0, —24.9%0, 8N Zk
& A7y 13.7%0, 14.2%02) & 7 RE 4723}
8°C gho] oF 2%0 o|ule] WES BolmE W] 7Y
2 G 718 el o Mol g3kE By e
2 W= 7oz AR 3PN Zhe oF 0.5%0 o|HellA]
PR f71 BB F8 e 7RIH 7R o] Fell
T Aol whe 2E YA 4718 8°C el —23.2
~ —27.5%02 5% 2 WES Ho|x glon, §°N gt
2 6.9~12.0%2 °F 5% =L x}fo]= Holx 9t

20|y HS AT 57

(Fig. 2). =3}, 719-7] o|AZE= 2] $Alol wE §7]
22 §°°C, 8N ho| galdt zfo]E Mol glo] Mzt
o) g EAL Welx gloh 3ol M 8°Ce} 3PN
Zkel —23.5%0, 10.2%0, 3.5m $A) o A= 8°Ce} 8N gk
o] —25.2%0, 11.6%0, 41 Tmel A= §°Ce} §'"°N Zho)
—27.3%0, 1.5%02 $AH 2 F23F E4& Yepl 1 9]
ohool: 7 F ARERES f7)E f3el olsty
A5AY 47189 §7)eks, A4 A EY YN 2
W5 Bolx 7oz oA 7F97] o] F 2

7o) T f7) 8] IAEP4H] )
71t Aolth B3] $4 Tme] £/ =
OUN k= o2 e Holn o] ¢ F Rz n
o] JAeo] T §7]8e] AGANR FYUF ] A2
24 gc= A4 ek Kim ef al. (2007)2 73-$-A]
Hh sl gHe] ofgko 2 3Elvl Wl Byt <ol §)
A3k 8k Ao A) §7°C ghol 1~2% A= F3A o}
EPE, o] HAA M 29 C, ADY 22l <
& Zolgty Husly v} =3 ERoA] AFd g,
QA 7184 (POC) 2 1AM A& (PN)Y] s= |
3} 2l POC/Chl a, POC/PN2] ¥3}7} o] & 3ukzA] &3
I Qlh(Tables 1, 2). 7-971¢] A% 592 s 34
< B35 A5AZ $9HE Y fU)ES F2 )

P

AE YA dREE ARE (Wetzel, 2001) EFA
+ FAA 9 FAE A Fol 27He o] (Wotton,
1994). AFA G & e A1) AR M= Q19
Al ZHA| wEA A" o] gl7] Wel FFolA 1Y =
E RAME Azbe] A Fstel wel HFAoR Ao
A7FeHA "ok (Wetzel, 2001). mebr R 2§45
g4 FHlel wed AN FhE o] PAE
Bk ol 25 AeAlel watd ofskE mA|7] wjE
| =23 W47t @ 4 9)oh(Shin et al., 2003, 2004,
ark et al., 2008).

FTEEHIEY v Y AL AT = 3
2 PR Ho o] 7| Totslar oA E ol
3l=t o]&F o] ¢} (Fry and Sherr, 1984). 722 A]4]
At M FEEFHIE FEY] AL A] Ao
AR e 55 Y AMAse $3H7 ] watse] <%k
Asl=d 83 AR A3k (Lee et al., 2008;
Lee et al., 2010). A1 F-A RN A] 7}47] o] Zo) TEZ
359 D. brachyurum< 8"C ko] —23.3%o, 8"°N 7k
© 12.2%o, D. thmoasi-& 8"°C ko] —24.0%0, 8N 72
11.8%02] & Jepllz 9ot 5 EE=E2] §°°C ghol
22 7129 vwslgd e W 1% o|WelA wWEsl,

2

P

o rif
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0N zko] 2% A= FAE 3k vEhl7] Wil F=2
E2Z f7l1Ee] Holdl Aoz gAY, ARt o3}
A& 3= B. longirostris& 8'°C Fko] —27.1%0, 8'°N
e 8.7%0°) e eI 9lel 4 Tm f7]E9
d1C, 8N 7k utedslx g)uh. o|= B. longirostris©)
o FEETHIE Foll vislte 7] o YA F
7155 AABEA oSS AAFER QlY S E SR EEY
§°C WEe 2R 715 YR 7159 o]
Aoz Al 712 vebd 4 leh(Grey et al.,
2001). & A7l = TEZHFIEC] 797] oAl
W71 #7188 Holdoz 3l 7oz AAY
7357 ol FellE HEZIY f71E ol el &FellA £
4 9771 f71ES AA R e AeE deht
2 el Lee et al. (2010)2] Aol wt=w, 2747 (C.
vicinus)®} X125 (D. galeata, B. longirostris) A}o]ol| A
HA758) Rpo] 9 o] Msro] et W W A
2 o 919299 Holr}k waldhy wushy gl
I, Grey et al. (2001)9] Ao w2y FEEFA
E2] Foll webA AdAlsE e Aol Bl ov, Eudiap-
tomus®] 749l AMEZHIES] Ao =2 A7
el = 73k &7 f71ES o831 em Da-
phnia®) 739 79| AEZIFITES Heldoz o

1220

43S B sl B dFola] 2AFE cyclopoid cope-
pod= = oJx}AAle 31w (Dobberfuhl ef al., 1997),
Diaphanosoma’= o3} AJA|RTl olu]g} £ Ho|{d9l 4]
2EYIEL B2 AR 9 dH oA Holo
2 o] g3}7] wj el i FHHT Folvk (Park er al,
2010). 2822 B A Fo|r A A8 Bosmina} Diaph-
anosoma ((= Diacyclops) AFo]9] &4, ZAeHAE9)
A e] zpol7k MbEA] W) {71E 79| oAl W
Slof] o]E3le] HAZES e AL oA, L3 &
of wpe} HelAde S 71 Sl& 7hsAd o Sl w3,
F2AZ0l A3 A7)elx RIIFARTIESY R ol

Z2o] ofd A2oz 49HE: Sy B4E
Sale] o] FEEFLES SH L) HolPEE 3}
4 7Y Beo) Qe Aotk ® A7) A%
s ol QHEIINANE TaT 97 AT 52
B E Holgle] gL s AN A ok
S AL B8 cldls] A% Nz Aue

Zld
(=l

otz .

X« AlA

el - ME

Olor
ol

foh

A7} Esl o, 2ol (C. auratus), Dol (R. brunneus),
5oy (P. parva)7t 7V} $A3 e Foz vepdd 7}
27] o]Ael = 8o (C. auratus), BE-o] (C. cuvieri), A
ZZ) (C. lutheri), )] (C. carpio), v %-2] (M. anguilli-
caudatus), B)3E2}R] (M. mizolepis), 955 (O. sinen-
sis), AN (P. fulvidraco), 3o (P. parva), 2o (R.
brunneus), YEX] (R. oxycephalus), %7] (R. oxycepha-
lus), 32} (Z. platypus)7} WA= o™, 7457] o F
= Bo] (C. auratus), BZEZ7 (C. lutheri), ¢Jo] (C.
carpio), B 32 (M. anguillicaudatus), B 3-2}A] (M. miz-
olepis), NEEAL2] (0. sinensis), EA7N (P. fulvidraco),
o] (P. parva), Bo] (R. brunneus), ¥ (Z. platy-
pus)7} 7= e

A FA LA Wl A Tl = P. fulvidraco, C. carpio, S.
asotus 5-2] 8"N Z+& 19.1~21.2%02 AF$)o kA=
o|F31 9l o, 1 ¥+e] Z platypus, M. anguillicaudatus,
M. mizolepis, R. oxycephalus, R. brunneus, C. atratus, P.
parva, P. fulvidraco 5-2) o]52] §"N k< 14.7~16.3%o0
2 ¥)58E 59 FHAE /A2 Al (Fig. 3). 9Y
o= P. fulvidraco, C. auratus 52| o572 ALQA =
YDA} 16.9~17.5%02 A9k HAs Yep o
8low, Z. platypus, P. parva 58] o152] 8N 72 12.5
~14.8%02 |53k $2] FAE Belx glot(Fig.
3). 7497 AFE AFRE o] Fe] F9 zpo|7} veht
I 1 Fo| A C. auratus, Z. platypus, P. parva©] 743}
0de| ¥ AR C. auratus2 7483 94 »F Z.
platypus, P. parvasl] W3} AF$]edefAlel &3 .
o] =2 8"°C & AH R C. auratus 7397 (—18.2
%) B} 7F$-F (—19.2%0) °F 1% 7PHYF o Z
platypus& 733 (—22.7%0)F 7393 (—22.6%0)2] =}
o|7} H.o|x] oIty P. parva 7} (—21.2%0) B}
748-F (=23.7%0) 2 °F 2.5%0 7V YA} C. auratus®)
PN Zre 7394 (19.1%0) B} 7123 (16.4%0)° <F 2.7
%o 7P YR o Z. platypusS 739 (14.5%0)3F 749
$(15.1%0)2] W37} mulatd ovt P. parvae- 7494
(14.65%0) Bo} 7493 (12.34%0) 2 F 2.3% 7P ¢ 3k
olef g Wah= ZH9-Fol 8°C Zh(—27.9%0) 9} 8N 3t
0] (6.9%0) 718 &JE71Y YA $7]E (plant detritus)
o o3l olF2] 8°°C 7k Wgo] A7) Hlow oAz

AN FEZFIEY A FHLNE AY
I Foll wet vl B WH9E Helr, Hold 9l 44
Hefloll wetA ohoFst kAT LA S e
(Grey et al., 2001; Lee et al., 2008; Gal et al., 2012). <3
FHAZY T2 o F (S ZARDE FH Helddl F
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Fig. 3. Carbon and nitrogen stable isotope ratio of aquatic organism in Shingu reservoir; POM: particulate organic matter, DOM:
dissolved organic matter).

SEIIE 52 f718 ot AFAAne 2 7F A o3 ARE w|Fe] & w, Z platupus> W
o] yelH, Ho|e] A FdAN] WE A WIS fU]E F2 o]E Ho|do® = 9] AnAt
AA 2Rl o) 79 P Eh A wtedElet (Doieral,, 5 AAEAIRE C. carpio®} P. parva2- 73$-7] o] ¥l
2005). Gal er al. (2012)¢] A7ol| whard, 4] AR £ 57 $718 FL o2 Holoz Tt 39
o] F7F &7 F99] AFelM R ol FdHA, ¢ ANRE AR AeR oAxIY F, AlFA A6
A BAzxR0 Wl 7|d® ZUIE <ldle] AFS AAERE ol it el RIS fTlERTE 9N
Axn] Hgd J3ke F Aoz Byslgoh 2 T 718l 718l &3l =olo] 23t x| AEAHZ} 2
M 75 RzrRy §4% 78S AR 9 B Zlog qAZIY. aBjBE ATA SR oA
YR AR Ql3le] o7 SHAFTAAAN] WHEol A ATl R FTIEERHE RV §7)E
71 Aoz oA o]2jdt AL offF £ FRel o 3

AN
wrebr] g2A Jepdt) Z. platupus-> 1 F$19 4]
2] W Eo| mu|slA|ut, C. carpio®} P. parva-> 71

w3}
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