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Fig. 1 The sampling stations in Qingcaosha Reservoir
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N, Xsample FIl Xsandara 7351 2273 FF it FAR HEY) J5T 1Y
PCE PN BRERE [ 20T RS 4 o 4 X
FRUEIR 22 /N T 1%00 R LU ARIHEE IR %(TL),
TL= (0" Neonsumer—0 basetine)/AS "No 211 6" Neoncumer
PRI LY R ALK FUAE, 0" Nogseline M IEHE
YRR E A, ASON I — NS R A ke
SEIN R RS, FME N 3.4%%, Bk %k
WA= W) 2 5 800G (Periglypta petechialis) .
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B R LTI 855 5 3 B A sk T R
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LA d=1-r (r 4 Pearson FH5¢ R EONE A S IEF8 45,
1 d=0.3 VA I 2 22 S AR o 1 FH SPSS19.0
AT 165 6N, 6C A K (BL)Z | ik itk
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FEE AR AR, FIEN F% . N%. W%
I IRI%IITE 52.57%~67.73%22 18], )5 # BI4F8 5L
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B1EB N &Y PR EBIREMM2EEE 1),

W F%. N%H IRI%KEE, 1T ZAk K499~
150 mm) JJ 85475 L EHE B R R 3 DT bR a5k
49.48% . 53.81%F1 55.32%)FIELfAZE(3 MEFRT
Wk 33.88%. 35.90%F1 31.44%), B5 1 kK
e, T REKHAE N EW e 2 2ER F% N%
Al IRI% AR 2R Fo% Al N%I A FIF R I, TR

TRIETE 2.8%~18.3%Z[H], FifIZEH IRI%FSH
F(EFHIREE 7.70%), HPH B W%(bé 22
3.05%, BifZds: 1.43%) 2RI MR, B TFIET
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M 72.01% (1),
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BRI HT 22 I, T 4N 11 A K 40 i B 2 i 2
I, 15 PR KANEWARAEER EER, ]
GO TR A B fE SRR A1 F% Al IR1%
AR, T AR 4 DA £ 2R RER 2R F% N TR1%
JEw . L WA TR R B R, B E R
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0N HIE FR(TL) Bt PR (384 i 2 e 44
(8" N=0.0113xBL+12.676, TL=0.0033xBL+2.905,
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TR 2T RS £ (67 C=0.0002xBL*+0.063 x
BL-28.150, F=17.998, R?>=0.507, P<0.001, df=37),
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BT R R, W B EMEEG=—0.191, »n=7), 6"N M TL Git{EAMF(Z=3.333, P=0.001<

P=0.252, n=38) (& 3). KRJIGH 0N [(15.18+  0.01), 6"°C Wi a] 25 54830 35 K T[R4
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Tab.1 The diet composition of different body length classes of Coilia nasus from Qingcaosha Reservoir

, KA T (66~98 mm) AR 1T (99~150 mm) PARK 4TI (151~289 mm)
ﬁ.%'ﬁﬁi ) class I class IT class III
food composition

F% N% W%  IRI%  F% N% W%  IRI%  F% N% W%  IRI%
% EHN Nereididae spp. 0 0 0 0 0.21 0.04 040 <0.01 0 0 0 0
#ifi2& Cladocerans 36.09  36.95 28.10 29.02 33.88 3590 143 31.44 84  28.61 <001 5.00
2. T AL E v
t‘ﬁmgfﬂ% o 17.53  27.02 2259 2537 17.89 28.61 1.1 2857 490 2608 <0.01 4.82
Bosmina longirostris
% W13 Daphnia hyalina 1031 439 367 242 842  3.89 0.15 1.83 210 2.03 <00l 0.16
SR TS R

; 2.06 0.46 0.39 0.05 1.68 0.40 0.02 0.04 0.70 0.25 <0.01 0.01
Diaphanosoma brachyurum
BifiZe CRAER

. . 6.19 5.08 1.45 1.18 5.89 3.00 0.15 1.00 0.70 025 <0.01 0.01
Cladocerans (unidentified)

B L2 Copepoda 52.57  56.12  69.01 67.73 4948 5381  3.05 5532 12,60 2885 <0.01 421
#1/K % Cyclopidae 22.68 31.18 39.09 4650 2253 31.01 1.80 3972 490 1544 <0.01 286
Y B AL

Z’Lh*"/k% B 1546 17.09 2143 1738 1495 1542 090 1311 280 835 <0.01 088
Sinocalanus dorrii

I 28 I AR K S8

] . 4.12 3.23 2.70 0.71 5.47 3.73 0.14 1.14 1.40 2.53  <0.01 0.13
Nitocra lacustris
HRREZE CREF)

. . 10.31 4.62 5.79 3.13 6.53 3.65 0.21 1.35 3.50 2.53  <0.01 0.33
Copepoda (unidentified)

¥t £ 2 Amphipoda 0 0 0 0 0 0 0 0 0.70 0.25 0.08  0.01
B S i B
H ZM’E%M@“E 0 0 0 0 0 0 0 0 0.70 025 0.08  0.01
Corophium volutator
% JE 2% Tsopoda 0 0 0 0 0 0 0 0 0.70 0.25 0.05  0.01
LK &R Holognathidae 0 0 0 0 0 0 0 0 0.70 0.5 0.05 0.01
172 Decapoda 0 0 0 0 0.63 0.12 5.85 0.20  51.05 23.03 60.17 72.01
Q]

H AT AR . . . 0 0 0 0 0 0 0 0 11.89 6.58 19.84 11.87
Macrobrachium mipponensis

e i S

75 FLUE 0 0 0 0 0 0 0 0 629 278 155 246
Exopalaemon modestus

ﬂ s

FORTER) 0 0 0 0 0.63 0.12 5.85 0.10 32.87 13.67 32.78 57.68
Decapoda (unidentified)

ik fish 0 0 0 0 2.73 0.52 89.08 6.16 23.08 13.66 39.71 18.06

ks

%&Wﬂﬂ:ﬁﬁ‘ . 0 0 0 0 1.89 0.36  51.82 5.31 11.19 8.86 21.86 12.99
Ctenogobius giurinus

ﬂ?ff(@]@) . . 0 0 0 0 0.42 0.08  29.56 0.67 6.99 2.78 12.10 3.93
Coilia nasus (juvenile)

SHI 3F A

R . . 0 0 0 0 0 0 0 0 0.70 0.25 0.44 0.02
Neosalanx taihuensis

FoAlb a2 other fish 0 0 0 0 0.42  0.08 7.70  0.18 420 177 531 1.12
2% 1 Nematoda 11.34 6.93 2.90 3.25 13.05 9.62 0.19 6.87 3.50 5.32 0 0.70

TE: F%. N%. W% Fl IRI%Z BB . S b ke fd 0 2 L AIAR X S BR800 70 L.
Note: F%, N%, W% and IR1% denote occurrence rate, numerical percentage, gravimetric percentage, and percent index of relative importance,
respectively.
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Fig. 2 Dendrogram of dietary composition of three body length classes of Coilia nasus in Qingcaosha Reservoir
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Fig. 3 Relationships between 6"°C, 6"°N and body length (BL) of Coilia nasus
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2.3 {EREWRT SR R SR AT

SIAR ZMr4i g, MRREARTIBH(>150 mm)
EEZENEYHEIE, FYTTEKER 36.58%
(22.89%~50.27%); H: ¥k Ky fa 2 (OF ¥ 5Tk
30.55%, BN 10.75%~49.25%), FHIR &%
£25(16.68%, 1.02%~32.03%)FI7F 7 5114 (11.69%,
0.72%~21.24%), +&280 %)) (4.50%, 0%~9.75%)%f
TR BTRR R AR (B 4)

3 3ig
31 TIHHEAMMEABTLAERMHTREZMESER
ANOBFGE R, BATEM R KT WA BB
KA BYEREAY, NS B0 (Culter mongolicus)TER
£:24 200 mm | J&e {57 68 (Salmo trutta)iiF) 125 g
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R EEE LA RN ER B, K
150 mm 2247 SE AL EMERE AR o AT 45 R 5 ] i )
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The ontogenetic dietary shift of Japanese grenadier anchovy (Coilia
nasus) in the Qingcaosha Reservoir near the Yangtze River Estuary
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Abstract: The dietary composition and its ontogenetic shift of the Japanese grenadier anchovy (Coilia nasus) in
the Qingcaosha Reservoir of Shanghai, China were examined using stable carbon and nitrogen isotopes to com-
plement stomach content analysis. The cluster analysis showed that the gravimetric percentage (W%) differed sig-
nificantly between small-sized (body length <99 mm, SS), medium-sized (between 99 mm and 150 mm, MS), and
large-sized (>150 mm, LS) anchovy individuals. Occurrence rate (F%) and percent index of relative importance
(IRI%) did not differ between SS and MS individuals, which of them were significantly different from those of LS
individuals. There was no significant difference in numerical percentage (N%) between the three body length
classes. Combining the results of all the four indices, zooplankton was the main dietary source for SS anchovy,
and shrimp and fish were the main dietary sources for LS anchovies. For MS anchovy, zooplankton made up the
largest proportion of the diet by F%, N%, and IR1%, and fish did so by W%. A dual stable isotope mixing model
showed that shrimp and fish made the largest contribution to the diet of the LS anchovy. The 6"°N value increased
linearly with increasing body length, and §"°C varied as a quadratic polynomial function of body length. The 6"°N
[(15.18+0.79)%o0] and trophic level (TL: 3.63+0.23) of LS anchovy were significantly larger than those of the MS
anchovy [0"°N: (13.87£0.68)%., TL: 3.26+0.20] (P<0.01), and ¢"°C did not differ significantly between the LS and
MS classes (P>0.05). Combining the stomach content and stable isotope analysis, an ontogenetic dietary shift was
noted from the pelagic zooplankton to benthic organisms as primary carbon sources before and after the diet shift.
This indicates the dominant species of anchovy could play an important role in the coupling of the pelagic and
benthic food webs of the reservoir.
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