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Abstract: To elucidate the trophic ecological characteristics of the fish community in the Jiangjin section of the National Nature
Reserve for Rare and Endemic Fishes in the Upper Yangtze River, this study employed stable isotope analysis (SIA) of carbon
(8'C) and nitrogen (6"N) to analyze 246 individuals across 42 fish species during the flood and dry seasons of 2024. The results
showed that: (1) At the fish community level, §™C values ranged from -28.76%o to -19.05%., with no significant difference
between the flood and dry seasons; in contrast, §*N values varied from 3.73%. to 13.01%o, displaying significant seasonal

differences that reflected clear trophic differentiation. (2) The trophic level (TL) of the fish community ranged from 1.17 to 3.82,
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with a mean value of 2.37 + 0.45, indicating multi-level trophic relationships within the community. (3) Significant seasonal
hydrological variations were observed in the community trophic structure, where the overall 6N values and the trophic levels
of major feeding guilds were significantly higher in the dry season than in the flood season (P<0.05). (4) The community trophic
niche width, quantified by the Standard Ellipse Area (SEAc), was significantly larger in the flood season than in the dry season,
suggesting that food resource utilization patterns differed with seasonal hydrological changes. This study provides critical
insights into the food web structure, seasonal hydrological dynamics, and resource utilization strategies of the fish community
in this protected area, thereby offering a scientific basis for the conservation of fish biodiversity and the management of the
ecosystem in the region.
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Fig.1 Schematic map of the study area and sampling sites
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Tab.1 The §'3C and 3'°N values of 42 fish species in the Jiangjin section during the flood and dry seasons

FKH HiliZK 39
TE DR
YFh 3N (%0) 313C (%) A (mm) o 3N (%0) 313C (%o) 4 (mm) .
FEE Rz I EH RS I EH RS i FH R I H R FEH RS FA
JE-H5if; Megalobrama pellegrini * Z&frE Omnivore 8.1441.41 -23.7140.60 243.34468.50 3 9.88+0.23 -23.5340.24 326.52430.00 6
13k 55 Megalobrama amblycephala # it Herbivore - - - 6.1140.11 -22.6740.50 181.00424.17 3
21 4% J5L6 Cultrichthys erythropterus PRIk Canivore 10.29:+1.46 -28.0240.74 161.50423.50 2 - - -
FUMERR Culter alburnus PRIk Canivore 9.0210.21 -23.3840.40 175.50442.50 2 10.8540.33 -23.3840.64 193.00493.38 4
%211 Culter mongolicus PPk Canivore 8.7340.40 -22.6620.66 181.75423.29 4 - - -
& [KAif Culter dabryi Pk Canivore 9.3410.56 -23.2530.96 262.77468.16 6 - - -
M T 4160 Ancherythroculter nigrocauda * Z& % Omnivore - - - 13.01+1.09 -23.9140.41 251.30+16.53 3
#Hemiculter leucisculus J&frt Omnivore 7.574.17 -22.2340.93 107.70229.91 10 - - -
K% Hemiculter bleekeri Z& % Omnivore - - - 10.12+1.06 -21.5540.93 122.600.74 10
7k [IRE Hemiculter tchangi * F+ % Omnivore - - - 6.6510.17 -23.0820.09 159.00422.5 2
Bt Pseudolanbuca engraulis F+ % Omnivore 7.8510.63 -23.0520.54 203.20458.57 10 10.8940.69 -24.49+1 .94 176.80421.35 10
W Rl Xenocypris davidi F+ % Omnivore 6.5340.03 -21.5430.46 312.5042.50 2 8.68+1.07 -22.21+1.66 312.90+121.64 8
BN Pseudobrama simoni F+ % Omnivore 7.51 -21.31 266.00 1 - - -
R E
it Hypophthalmichthys molitrix - - - 8.0540.48 -26.4141.02 356.76+13.71 3
Planktivore
RN Squalidus argentatus F+ % Omnivore 7.3510.57 -23.1920.50 104.60+20.15 10 10.2140.66 -22.7430.32 105.62+11.10 4
W Saurogobio dabryi F+ % Omnivore 8.1140.50 -23.7430.92 147.00%22.21 5 9.9740.69 -22.1630.67 133.20+17.72 10
B S Saurogobio punctatus & &M Omnivore - - - 10.0440.80 -22.28+1.08 146.9047.51 10
[ 21 Wafif) Rhinogobio cylindricus * Z % Omnivore 6.85 -25.71 298.00 1 - - -
SR LL/INESS Microphysogobio kiatingensis PRIk Canivore 8.6140.32 -20.900.61 69.4043.53 5 - - -
147 Sarcocheilichthys sinensis & &M Omnivore - - - 10.14 -24 81.00 1
BUEST Sarcocheilichthys nigripinnis & &M Omnivore 6.82 -22.93 94.00 1 - - -
4 Coreius guichenoti * PRIk Canivore 7.3040.12 -23.2530.32 229.00424.50 2 - - -



Hi €4 Coreius heterodon
5 JEEE Procypris rabaudi *
f Cyprinus carpio
il Carassius auratus

#i&fii Acheilognathus macropterus
FRAEBIRIEE Spinibarbus sinensis
KJH Leptobotia elongate *

Vet Misgurnus anguillicaudatus

KEERVEER Paramisgurnus dabryanus

il Rl Myxocyprinus asiaticus

F2 5 IR Cirrhinus mrigala #
HFE I Pelteobagrus nitidus
FLICTEFUA Pelteobaggrus vachelli
#EAfi Leiocassis crassilabris
KUE S Hemibagrus macropterus
WLk Liobagrus marginatoides
KHRH Siniperca kneri

B Siniperca scherzeri
FBEWIURFE Rhinogobius giurinus
KILEF Acipenser dabryanus *

P4 Canivore
%% Omnivore
%% Omnivore
Z& % Omnivore
%% Omnivore
%% Omnivore
P4 Canivore
F&fr % Omnivore
F&fr % Omnivore
Pt Canivore
F&fr % Omnivore
Pt Canivore
Pt Canivore
Pt Canivore
PIfr 4 Canivore
PIfr 4 Canivore
PIfr 4 Canivore
PIfr 4 Canivore
PIfr 4 Canivore
PIfr 4 Canivore

10.50+2.11
7.78+1.10
6.58+0.46
9.29+1.83
6.23+1.18
10.13
3.73
4.55
7.4840.59
6.5
7.8540.84
8.32+1.42
9.26
8.0440.58
9.9840.57
9.6
9.1620.41
9.1340.28

-26.66+1.62
-24.20+1.02
-24.03+.57
-22.9040.90
-23.16+1.22
-21.89
-22.84
-20.47
-21.11+4.24
-21.05
-24.47+1.76
-23.49+41.56
-22.66
-23.6940.85
-23.1640.42
-22.35
-20.80+1.10
-21.0040.64

405.00435.00
209.75450.65
370.00495.28
162.63444.97

201.34430.58
178.00
103.00
140.00

418.134406.61
104.00
116.33+13.32

205.00464.84

190.00
59.00+2.16
135.00+13.00
265.00
70.2029.11
410.50+18.24

E

[ee)

6.67+1.80
7.2240.79
8.37

10.4440.66
9.9740.40
10.8440.43

-23.86+1.18 164.20438.96
-20.7040.70 72.6047.31
-22.81 132.00
-24.15#1.30 120.0047.39
-22.8740.33 168.60439.41
-22.6440.36 127.00432.42
-23.28 274.00
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Fig. 3 Trophic levels of fish in the Jiangjin section during the (a) flood and (b) dry seasons
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SAESMESZOESA .

SPHJE.0EEE (CD, Mean Distance to Centroid) TER/K & T3 /KM, R EIVIFILE S FRAE AL 8] o (1 43 A EEAY
KT k. AIAALZRIEH (NR, Nitrogen Range) FIFETEAN KA S TF/KMA, BTV KIAE K BEWEE. 1T
W AR BE B (MNND, Mean Nearest Neighbor Distance) Fl#z 4RI B #r#fE % (SDNND, Standard Deviation of Nearest
Neighbor Distance) ¥E 7K SCHATR] I HUEARIT, 22 B A 8] 1)~ 35 AR 2567 18] 2 B 350 50 M TG B SR K SCHRAR b
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Tab.2 Trophic niche indicators for the fish community and its feeding guilds in Jiangjin during the flood and dry seasons

R Fart SR g A TFEY
=y
FAKH A FKM Fi 7K A FKM Fi 7K 3 FKIM 7K A FIKI iz 3
R 888 945 8.68 7.04 6.82 5.38 — 0.27 — 117
CR 971 896 6.16 8.96 9.71 423 — 1.14 — 25
TA 602 5162 29.33 4176 39.74 12.06 — 0.14 — 1.19
cD 184 203 1.49 2.06 1.95 1.19 — 0.48 — 1.08
MNND 031 032 0.35 0.35 0.40 0.39 — 054 — 1.56
SDNND 031 033 0.33 0.30 031 0.39 — 0.36 — 0.07
5.35 9.00 8.18 430
354 057
SEAC 919 893 (4.00- (7.05- (6.32- — — (0.95-
(2.48-4.86) (0.51-6.29)
6.73) 10.86) 10.08) 9.52)

— FORZEMEZTNARRIEBIREA AT 0T 355 P IEUE 95% Bayesian FrAEIHIR I .

RSz R A & (E5) BEMHRIR T/KSOHZE SR . ARG M AmJa e, HEE FRAES (TA) Mt
WEFRESAL (SEAC) BIRT R . PRI L EFRESA Z MAAAE — R ES, RYIFEEA %0 5 IR

HA I MRE

NER B IR E R AESMARR Y — AU (R2, E6). FRUIRENMIBHN B RE
PR EERAThEeRE. Hb, WA 5 TR ESAZEE (TA=39.74) A% OEBNTEE (SEAC=8.18;
CL: 6.32-10.08); Z itk kA0 AR E A (TA = 29.33, SEAc = 5.35; Cl: 4.09-6.73), HIRFf7ZJ6HE (CR =

6.16) WISE TR EMEMAEIE (CR=9.71).

FZKIIER S AR R A B e, Rt SRR B e U D ReRE . 5L, v mrih R

A 58 B (SEAC) HE K %29.00, 17 A 1 £ 2R ) AR 25 0 0 8 2 i, L B8 A3 ) (TAD A% A5 A7 (SEAC)

Famx AR VEE (CRY ZlBEa212.06. 3.54F14.23, KK, HEEMARIZLLESMTEE RN (SEAc = 0.57; CL:
4.09-6.73), FFiFE @SN EIE T AN A% OASAT (SEAc=4.30; CL: 0.95-9.52) . kK BARTA T4 T RERE A%

SR I AR I B 32 (Eleb), R KB DIREREZ A AFAEE TR0

3'5N(%o)

(BUSARR A ERAE N, ARBIEX .

» FK#IFlood season
- _| ® K #iDry season O
Q
< | .
— o _— .
) b4
8. . ’
o — ] .
° .
‘. .
o — .
L]
: AP
- — = v
I I T I I T I
-18 =20 =22 -24 -26 -28 -30
313C(%o)

B 5 AT Bt S v 7 2 KA I ) Rz 3% 2 2 3 A

KM A2 AR L OB TR ESAL (SEAC) )

REEZ I TR S B IR E SR (TA),

Fig. 5 Distribution of the isotopic niche for the fish community in the Jiangjin section during the wet and dry seasons
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Fig. 6 Distribution of isotopic niches for different fish feeding guilds in Jiangjin during the (a) flood and (b) dry seasons
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