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Abstract

In order to investigate the community structure omacrobenthos in key rivers and lakes in Tianjin,
field surveys were conducted in 2021 on eight state-controlled rivers entering the sea and their
major tributaries, the North Canal and the South Canal through which the Grand Canal flows in the
city, as well as the major reservoirs and their confluent rivers, a total of 24 rivers, two reservoirs
and a total of 62 sites, to analyze the species composition, diversity, and community structure of
benthic fauna. The species composition, diversity and community structure of benthos were ana-
lyzed. A total of 17 species of benthos were collected in the two phases of the river survey, belonging
to 9 orders and 13 families. Among them, there are 3 species of Arthropoda, 13 species of Mollusca,
and 1 species of Annelida; 44 species of benthos were collected in the two phases of the survey in
the reservoir, which belong to 9 orders and 22 families. Among them, 30 species of Arthropoda, 12
species of Mollusca and 2 species of Annelida. There are differences in the species and number of
benthos in each water body, and the dominant species are different. According to the dominant spe-
cies analysis, the rocking mosquito is the dominant species in several water systems. The average
density and biomass of benthos were statistically analyzed by Shannon-Wiener diversity index,
Pielou evenness index and Margalef richness index, and the results showed that the biodiversity
index was generally lower in the comparison of the two periods of data. The benthic diversity com-
posite index was selected as the evaluation index, and it was found that the benthic diversity com-
posite index was low and the evaluation grade was below the poor level. As an important ecological
indicator, changes in the community structure and diversity index of benthos can effectively reflect
the quality of water environment. Therefore, the monitoring of river and lake benthos should be
strengthened and the benthos-based water quality evaluation system should be improved to pro-
mote the benign cycle of river and lake ecosystems in Tianjin.

Keywords

Tianjin, Macrofauna, Biodiversity, Biological Index, Community Structure

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|8

KRB RSP PP 7K 22 BRPIR LR T OR 4P RS B e 3t T ) 7 ik . AR SE S 2 AR 2R &
TR R A T 7K 2 52 BRI A TS S TP, Karr 7£ 1981 52 T AEM e BT 5K R
(1], FFE LA SO FO AT VAN 2], Fo O B MR 50 . ZRENE . AR AN AE RS
RISEZ AT DR FEE B ARAR, MR R IN R R R HARBT FUN D13t — D ik B R W Zh V) S8 it 7t
X GIEAT TR I 2E V) S BV E VR B T . AN S P TR A T iR R N AR 2 — 3], H
AR TS RGP EE R 9, RIS RV AN GE R RIS, R A S VISR e 2k (4]
[5], WA NS A BURRSR R TER], BRIt iz S - e A (6], PR E I i, A
B IAEYIX REFEON, B e BRI VAR o I (7).

IKIASE B PP A R KA B A — TRtk AR, & R A TPAN T i mT AR 38 3] 3L ) 7K IR L 81,
LA AL K ISR BN R SR B o A% G ik T /KA AR PR O PAR TR0 /KA S o O S BB P, 2
ANBERGIH LT IUK BLPF AT R EOR o B T KA AR B 7K B PP A 7595 AN RE S IR 58 Hh &5 e B 10 24

DOI: 10.12677/0jfr.2025.122012 107 VIR T


https://doi.org/10.12677/ojfr.2025.122012
http://creativecommons.org/licenses/by/4.0/

XE AF

MIZREAERI[O]-[117, T HBE S WA i G i) AR, X /KA B B RE i 4 HH S i12], R R4
THEFAT BRI L[ 13]0 K BUEVIVEN 0T, R ARV £ — DU 2T, R s At
NYEFKES RGEHIMDREN R 7y, WS R A RS [« A dr A Xhbadetl
FUR[14] [15], HLBRZAT F7IalESE0 i, LRV S5 H RE WS AR PO B e K 1A PR £ IR D -

HI T KA 2] BUK S KRR A A AR T, KU A sh A7) b £ S Bl A M 4 52
BRI/, BOE S VRO BRR DL . PRI, AT T AR T EE AT B T B, X T SR Eh
MIRGEHA, AR S5 b HRA S IR AL, WA R T KR RIS et o, DA R A4S
P ORIR BEBIS AR SCHF, (U AE S R gt RAEEE

2. fARGE
2.1. PELA

T BRI O EE B O E S R A VS, ARG BIE T, DA R BRI N
W, it 24 . 2 NKEE, BRI

(1) 8 L EI NHFR M L0y, B EE . HISWrim pr A . SRS, ACER . .
W EEEHKI . TR0 AR IR MR W R . K HEAK s JEEHE KR RS
R I Y I 1 IS T I ST 1IN X 2 1 I [ o9 < R BN 57 ST I 72 I 57 1 8

(2) Kizi]: Jbigiml. EFisi.

(3) FEIKERHICNTR: THKE. L REKE,

AT 30T 2021 4 6~7 H . 2021 4 9~10 H BN ZFEEERIRFE, LR BERMEA 62 1~ KAl
SR LK 1

Figure 1. Distribution map of benthic survey stations
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BRSO EEE R R, WaR(1D)~(5).

RIS (N

vXn

N= (1
VxC
LA EFRE() TR
Y =(N/N)x @
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Figure 2. Number of species in each group of macrobenthos
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Figure 3. Species richness characteristics of benthic fauna by water regime
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Figure 4. Spatial characteristics of the percent composition of benthic species richness in river systems
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Figure 5. Characterization of species richness of benthic fauna in various reservoirs
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Figure 6. Spatial characteristics of the percent composition of benthic species richness in each reservoir
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Table 1. Statistical analysis of dominant benthic animal species

1. REIABFGITHER

LA Fh
KF -
B FE M
Ly H 2 (Cipangopaludina chinensis) BRI YR(Bellamya aeruginosa)
Bl K % YEAL(Chironomidae) B4 ~ZR(Radix auricularia)
Jit YR (Neverita didyma)
PRI (Chironomidae) i I 2(Cipangopaludina chinensis)
NI i M 2 (Cipangopaludina chinensis) FEIL(Chironomidae)
K EHHAI K 2 N ) N
BB W (Bellamya aeruginosa) HA GBI WE(Bellamya aeruginosa)
H# NZ(Radix auricularia)
H ¥ B A7 (Balanus albicostatus) i FH 8% (Cipangopaludina chinensis)
KR YEUL(Chironomidae) BRI YB(Bellamya aeruginosa)
BB W (Bellamya aeruginosa) PRI (Chironomidae)
PRI (Chironomidae) PRI (Chironomidae)
PV 7K FR H ¥ B 47 (Balanus albicostatus) H HH#2(Cipangopaludina chinensis)
H 2 Mg
) PRI (Chironomidae) PRI (Chironomidae)
A PR 7K 2 )
VA (Nereis)
,f NN . 7. . . _
Hh A KR (Neocaridina denticulata sinensis) e 7|€E(1F(Neocar;il;l @ denticulata sinen
b A PRI (Chironomidae) R AN IR (Palaemonetes sinensis)
M JERRUURE (Cricotopus) WEIA B N2 (Radix swinhoei)
NGB (Cercion sexlineatum) PRI (Chironomidae)
SUAYR (Parafossarulus striatulus) LR AR (Propsilocerus akamusi)
Tk BB N (Radix lagotis) SURYE(Parafossarulus striatulus)
7]
LLRINFRA (Propsilocerus akamusi) FE B /K 22485 (Limnodrilus hoffineisteri)
FRALJE (Chironomidae)
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Figure 7. Spatial characteristics of mean benthic density by water regime
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JRAN BT 258 FE AL R 45 R 7R WA 2.0 ISR 7K B 50 — W AR S 111 2o P e vt 58 — A4k 3l
YO 1F 1508 P Bt e s 7K E BTIRT 7K 2R 58— I SR sh o 1 508 B e v, 5 — BT rh AR Sh ) 171~ 38 5 T e v+
W K B — VARSI 1~ 308 B dere 30 — VAR B 1~ 20 B de s AIARLORIT 7K 3R 58— 119 i
NI d v, B ARSI 1T B d s R DT K AR B — T s T R A
B RS 1R e . JURIEK S — T S s 1V R e, B R RS T
i TR S — W AR sh YTV s, 28 R I s 1 B e
Table 2. Density table of benthic fauna by water regime (ind/m?)

2. BOKBEHD B R S E B 2R (ind/m?)
BIEWKR ACEFKER  WKR MREIKR BINRUKER JEREKE  THKE
-8 W W = 8 g W 2 M S - W -

W 305 831 31 185 27 1179 105 189 864 90 39 41 98
ARSI 557 219 756 259 331 187 136 96 4 110 145 111
W] 83 5 401

it 862 219 1587 290 516 214 1315 201 272 864 94 149 191 610

3.4. [RHER TR ENE

JEA BN P~ $5) A ) e 2 SRR 20 LI 8 ZKEERR AR 14 9, 28— /K GE B K RSP EM B BOK,
BOKAE N 1328.74 g/m?, B PUTRIK RSB SR/, Be/IMERN 2.60 g/m?. 55 3K 8 BT 7K & (11354
WK, KN 504.43 g/m?, mE VUK R PEEYRE/DN, RMEN 1.90 gm?. 55— 8 FHKEER
PR EECR, N 19.60 g/m?; A6RHE K EE RSP AE VN, N 15.01 g/m?. 5 AT MK BE T2
YRR, N 19.01 g/m?; L RKESKEFIAEMREE N, N 4.59 g/m?.
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Figure 8. Spatial characteristics of the average benthic biomass (g/m?) of benthic fauna in various river systems
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Figure 9. Spatial characteristics of average benthic biomass (g/m?) of benthic fauna in each reservoir

9. BIKERMENYFENE (g/m?) B [EHFE

Table 3. Percentage of benthic biomass in each water system

% 3. HKRRWEEENET 5L (%)
#BiZWK AR KERDUKER  MERUKR O MWRIEEK R mVOEK R JbREKE  THKE

ENyicE — - — — — - -
-8 =y W = 8 i M ) W S i i 0

WM 6 0 1 0 23 1 72 1 51 100 99 98.04 25 7.1
WARSIIIT 94 100 99 100 77 99 28 99 0 0 1 196 974 91.69
Bzl o 0 0 0 0 0 0 0 49 0 0 0 0.1 121

3.5. [RERNIEYS R

AYGHE FEE I Shannon-Wiener ZFEMEFEH(H). Pielou YA EFEH(J)). Margalef & J¥(d)15E =
ANTTHR AR R, 45 R BRI 4.

AR5y, X T Shannon-Wiener ZFEPEFREL, &iiZW/KRT, B—WIKRTFMER 0.67, MWK
FFIME Y 0.45; KGERTIIK RS, BB— WK ERFRME N 0.54, 55 WK R A 0.22; KR,
F—HUKRFIMER 044, FEHUKRFPEMEN 0.29; FRFIBFIK R T, E—HKRFHMEN 033, 3
THUKRFEMES 027 MUK RS, RS 2 R R EUS N 0.00. SARE, PR
Lt Shannon-Wiener 22 A V46 % — I LU — 05 ik 41K
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Table 4. Benthic diversity index
F 4. R ZHEMIER

Shannon-Wiener ZFEVEIEE(H)  Pielou ¥WEIEFEE() Margalef 5 EEH(d)

KR RAL
M g I g | I 5
JY01 0.64 0.68 0.92 0.99 0.91 0.51
JY02 0.58 0 0.84 0 0.29 0
JY03 0.85 0.42 0.61 0.61 0.86 0.33
AR JY04 1.15 0.67 0.83 0.97 0.93 0.43
JY05 0.38 0.33 0.55 0.47 0.2 0.43
JY06 0.69 0.58 0.62 0.83 0.43 0.34
JY07 0.43 — 0.62 — 0.39 —
BN 0.67 0.45 0.71 0.64 0.57 0.34
YDO1 0.25 0 0.35 0 0.37 0
YDO02 0.29 0 0.41 0 0.31 0
YDO03 0.79 0.69 0.72 0.99 0.57 0.46
YDO04 0 0 0 0 0 0
YDO05 0.69 0 0.99 0 0.26 0
YDO06 0.69 0.65 0.43 0.59 0.75 0.63
YD07 0.38 0 0.55 0 0.22 0
KEFKZ  YDOS 0.2 0 0.18 0 0.52 0
YD09 0.78 0.25 0.71 0.36 0.39 0.23
YD10 0.85 0 0.53 0 1.06 0
YDI11 0.35 0.86 0.32 0.78 0.44 0.5
YDI12 1.01 0 0.63 0 0.77 0
YD13 0 0 0 0 0 0
YD14 1.34 0.68 0.97 0.99 0.93 0.51
B[] 0.54 0.22 0.49 0.27 0.47 0.17
HHO1 1.37 1.07 0.77 0.97 1.12 0.55
HHO02 0.5 0.29 0.36 0.41 0.81 0.28
HHO03 0 0.38 0 0.54 0 0.48
HH04 0 0 0 0 0 0
HHO05 — — — — — —
KR HHO6 - - - - - -
HH07 — 0 — 0 — 0
HHO08 0.69 0 1 0 1.44 0
HHO09 0.34 0.85 0.49 0.77 0.34 0.91
HH10 0.61 0 0.87 0 0.23 0
HH11 0 0 0 0 0 0
BB 0.44 0.29 0.44 0.3 0.49 0.25
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g

DL01 0.99 0.69 0.9 1 0.55 0.29

DL02 0.21 0 0.15 0 0.56 0

DL03 0.46 0.68 0.42 0.98 0.47 0.4

DL04 0.62 0 0.9 0 0.23 0

MK & DLOS — — — — — —

DL06 0 0 0 0 0 0
DLO07 0 0.5 0 0.72 0 0.37

DL08 0 0 0 0 0 0
¥iE 0.33 0.27 0.34 0.39 0.26 0.15

NSO01 0 0 0 0 0 0

NS02 — — — — — —

FAPUTRIK F NS03 0 N ‘ o 0 N
NS04 — — — — — —

NS05 0 — 0 — 0 —

B8 0 0 0 0 0 0
DL09 0.94 1.59 0.36 0.68 1.03 0.84
DL10 2.16 2.04 0.65 0.73 1.79 1.49
etk DL11 242 2.77 0.94 0.8 1.13 2.19
DL12 1.49 1.86 0.57 0.72 1.29 1.24
DL13 1.69 0.87 0.66 0.31 1.22 0.99
P 1.74 1.83 0.64 0.65 1.29 1.35

YQO1 1.46 0 0.92 — 0.43 0

YQ02 — — — — — —
YQ03 0.92 0.72 0.92 0.72 0.24 0.22

YQO04 0 — — — 0 —
YQ05 1.28 1.4 0.64 0.88 0.51 0.35
YQO06 1. 14 1.21 0.57 0.6 0.51 0.55
FHrKE YQO7 1.37 0.92 0.86 0.92 0.43 0.24
YQO08 1.58 1.4 1 0.88 0.49 0.35

YQ09 1 0 1 — 0.27 0
YQ10 1.42 1.88 0.61 0.73 0.62 0.75
YQI11 2.43 0.68 0.81 0.43 1.16 0.23

YQI12 224 — 0.96 — 0.81 —

BIMH 1.35 0.91 0.83 0.74 0.5 0.3

XFT Pielou BI5J RS, SIEWUK AT, H—WIKRTHMEN 071, HHWIKRTHEN 0.64; 7K
SERTR AR, B HKRTMEN 049, 5 WUKRTHMEN 0.27; #ERUKRT, H—HIKRTHMHE
N 0.44, 5 WUKARFEMEDN 0.305 GEGATK R, 28— WK AR TEMEDRN 034, 28 WK ARTHMERN
0.39; FEPUTFIK Z A, 55— JIASE — I 51 FEARE4 00 0.00. SAKE, PISEE XS L Pielou £45] FE4R %k
T bl I 3 PR
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XE AF

Xf T Margalef & FEfa$l, #iigi/K &, WK RFHMEN 0.57, 8 _WKRTMEN 0.34;
AGERTKE T, F—WKRVFIHER 047, B WKRTFHER 0.17; BRKRS, H—HKRTY
fHN 0.49, 3 ZHIKRFIMER 025 MFIRFK RS, KR FIMERN 026, 5 _IWIKRTIIE
J90.15; FPRRIK AR, SRS I E R AR EUIS 8 0.00. SRKRE, PIHEEE X Margalef F- &
FE 64 A b — B 3 BRI

4. &R TR
4.1. KETXE KRB EEHRETENL

AL KRB R AR WS YA RS BRI SR 17] SRy 5[ 18] & 45 AL, BB M (e
—EEN, RXEBEGIE LA K AR ELERRE Y, FRBUR /KR P A e AR, dERH
I 47 7K 22 PR JEE G s A A0 34 B 76 R A e 38 B S PR A8 ORI B, v A A KR RN I A6 R s 7K 2 7
AN HIIAFEAE R OCF A, TR B OL A o SO R A ZE R AT L

WA FM K RIEWESI )T Y% B B, DN 786 ind/m?, 1 /KK R A%, A 33 ind/m?. 5
K FR K RIR WS YT B e, N 290 ind/m?, TARKEEK R, A 16ind/m2. 55— T
IKEE A BN T 3503 5 e v, 9 191.67 ind/m?, AL KHEZK FEFRAIK, 5 95.33 ind/m?s 58 A T-Mr/K EE i =i
N 611.33 ind/m?, dbKHKERAL, N 149.78 ind/m?. i3z ] 7K Z AR K 28 76 Y AN IR 128 LR 5 4
U1 % vy, T AL DRk AN i VT 7K R S 7R A B B3 DA B )P 38 2 e o AL RS K 58S
— DA B ) R e, B DA AR S T B s T K R S — B LR AR B M 1) %5 B A
55 HICAIR T B ) R e

JEAR B35 M BEAEA K RAUKER A 2R . B E ST, ek RBEEEECR,
YiEsE, FHAEYERK, B8 1328.74 g/m?, 5 T HWIN 504.43 g/m?. RGOSR K RARALIEEE N, A
YN, WRES HAL T RUR K A 5 THKEESE — IR A &R 19.60 g/m?, 28 1175 19.01
g/m?; JbRKHEKES — N 15.01 g/m?, 55 W18 4.59 g/m?2.

JEAR B0 ) A= P 53 2 RAE AN IR K 2R AR e FR A BT AN ] o i K e, ARSI 1 AR & S L
Ko AEFIKRS, TR 1A E SRR KRS, SRS ED & S K. Bl
WK &R, WA E SR PR K R, WA AR E S K. dERHEIK EE AN
THKEES, AT 1A &S K

KB AR SRR S ZE T AR IR : RSN B = e AR R . AR, A E mE
WAEAZE, XESFEEODNTHKEREERENSER—8 Kb, W ER LY K
Fi. EEGRAsE ERAEY B NE B . KEK, R EREY RS NESR. B
ZK, EMETHETUEEERZ —ETE. KEHTEREA S, ARMERamERA, KE2AKIH
A JECATE 2470 1 25 R A i I S AR [ 20] [21]0 55— 7 1T, FRASCE)) HU I AR 3% ) 1 R L s A 7 A ) o
JEH, F. AFRBRY R B EEN, B AKEERRBCP N R B T KA
4.2. EFEITMIEER

AHIF FE ) F G s At R T B ST AT A SR PPN BT R F B A Fe Kb, LA EFR%L. Shannon-
Weiner F840. 335 BEFREOAN 4= & FE TR B2 B G A SN b 2R 2 AR A H B0 — S IR Bl ik, IX R0 S 75 4R 4%
(191 FEAN [l YRR B WAV A BN ) 2 FE AR R I 45 SR — 30 FrLAIX 3 FlAEHE HUVE S R T 2 s i
KV — R PR, ANRefE M —drdE, (HA{EAS %,
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XE AF

TR EAHOL R, 57 KIS P AR EIR 2, AR BB A BUK AR 52 2135 Y 2 (5 BUR A= Vi
K, DR RYY, @R 2 R B (H ) AT AE — e RR R bR B R B AR [ 13]. S AR
[22)42 H ZFEIEFR S 5 Zui5 v g BRI M By, H'MH <1 NEBEESE, | <H' <2 NP
G, 2<H <3 NREGYH, H >3 NEG. RRHERME Y04, YD12. YD14., HHOI Fl%E—
BT HHOL 1) HME KT 1, HAth g fir HMEI/NT 1o /KUK B SR A 5 4 - #Hi5 %%, Shannon-Wiener
ZHREVESREO T E RS R B 2 o ATV 77 RAE T R A PPN S AP E — e R E R, FEE
S D5 R ] BB AN R VEAR 7 U A B I T A E AN 7], 55 AR b Ar P o 2L R B A 5] 5 3 B b e, 2R R
HIE PR A R (23] [24]

REETAENKAERS RGN 5 A7 KB, AR A [A] R Rl i A Fead A% vt R e
WEBN D HEVE R (LR T8 AN T 2 [25] 0 JEAT B4 A2 T A P B 05 1) B B 2H BT 43, AEIRT A ST B
Mgz E BEMEA, KBRS MRHE R B T KR ES REMERRIURUK R R . ik, NI
FExt AN R M, 58 A S A AT A B R R, D R BT EE RO K R AR R v 58
Wt o KBRS KIA A TG TE AR AR RS, BRI S M KR SURL I /N . KA A AL F) 5 DA
T KAR )R 8 T 0T AT S0 v G A #0227 AR — 8 IR [26] o EH T JECATE B A0 IR B A8 4k S LU, 40K
SZRNG YN, MBIV R R 2 FEEN 2 R A SO, [RIE, AN (RIS JECAR 2 P 0 A 55 2% A 14 3 7
TS5 G AR IR 3R A 52 R R FE AR TR (2710 AR R 8 25 ] 3 K B S A s 22 Rk 2 B 4R B R AR
B R AR AR A RK R USRI H . B H . BWH B, SRS RAURNWIZN 2 N
IRAEBAR ARG 28, E KRS 3 0 S Bt (VAT 7K FR BEARBEATI AN 25 SR W

E&WHE
2021 4R AL A FRBE GRG0 S0 H -
S5 3k
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