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Abstract ; In order to explore the'characteristics of macrobenthos community in the upper and middle
reaches of Fen River basin, the species composition, spatial distribution, relationship with water
quality and environmental factors, and diversity of large benthic species were studied across 17 sites
in the upper middle reaches of the Fen River basin. During the study, 37 species of macrobenthos
animals were identified, belonging to 25 families, 6 classes, and 4 phyla. Besides, it was found that
the species, density and biomass of macrobenthos at different sites have obvious spatial
heterogeneity. Effects of water quality and environmental factors on macrobenthos in the upper middle
reaches of Fen River basin followed the order; DO >TP >CON >NH,;-N>TN >pH >BOD,. The
influencing factors of benthic water quality are different. In 17 sampling sites, the best level of
macrobenthos diversity is " general" , accounting for 29%. Poor level sampling sites comprised 41%

and worst level 30%. The comprehensive evaluation of the diversity of macrobenthic animals is "
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poor" level in the upper and middle reaches of Fen River.
Keywords ; upper and middle reaches of Fen River basin, macrobenthic, community characteristics,

biological diversity.
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Fig.1  Distribution of sampling sites in the upper and middle reaches of the Fen River basin

L4 KRS & REHE S b
IR 25 ) AR AER IV M IE (D) M0 () MR B LS 5 2 B
PEV 61 R KR S S B RELR 2B () 2

2 5 59718 (Results and discission)

2.1 REVEWG SRS Rk

2016 4F 5 A, TUr 0 B 17 A Rpe s e R 84 37 (&) Bt SRR T 4 171 6 49 25 Bt
Horp s 9 (g ) i, o5 ST R 24.3%  BIRZY) 5 (Jm) T, i IR 13.5% 5 5 IR AT 22(J&)
i, o5 SN 59.4% 5 5340 i AN 1 i (SR 2.7 % , SR S A% R RE LR AN BT 2 s T b bl
TSI T ST ) B UL AR R 2R 1Y K 22 88] (Limnodrilus hoffmeistert) 5 17 B a1 T ER LA 20 ()@ ) Fir,
FHEHIEN H ( Ephemeroptera) #i%# H (Plecoptera) ,E## H ( Trichoptera) FIXG# H ( Diptera ) ZHh%,, H
EPT 2Kk A B 3L 4 (&) Flr, % DRl A U197 ( Baetis sp. ) , WU H KA R 3L 12(J&@) Fl, 5 AN R
FENL sp.1( Orthocladius sp.1).

HAth Others
2.7%
EINEEIEy ]
Annelida
24.3%
FREEh ]
Arthropoda
59.4%
BRG]
Mollusca

13.5%

B2 i e R R A Sl e 2

Fig.2 Composition of macrobenthos community in the upper middle reaches of the Fen River basin
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Fig.3 Spatial distribution characteristics of macrobenthos bio-density in the upper middle reaches of the Fen River basin
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Fig.4 Spatial distribution of the percentage of macrobenthos bio-density

in the upper and middle reaches of the Fen River basin
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Fig.5" Spatial distribution of macrobenthos biomass in the upper and middle reaches of the Fen River basin

2.3 RIEVEHESHPIRETS 5K BN AR
23,1 Yl b R K B S Y R A

X 17 ASRAEWHER R TS 28 9 AT ARUEAT T 7047 , DA H 5 156 £14 S0 7 sk 5 1) 32
5 Y P 8RB 1Y KMO ( Kaiser-Meyer-Olkin) 2 %A 0.76 , K F 0.7, Ul F8 br B 6 G017 &
IR Ao IR AR T 1AM E R 0053, O FLLF2 (F3 4, 3% 4 A F 0l on, Sl 1 e s 5t
i 85%.

PR T 28 (LR 55 , AR WK BT e 75 A DA 6 R B0, A3 1 TR Y, COD, | LAS  Petroleu
FIF™BIP T8 /N T 0.7, 1 7 UK BTG G 7 19 887 (E 0 T 0.7, i A5 i, COD,, \LAS
Petroleu il F™ 5 7K 5015 JeAR DU AR AL 10 AR, FEAS 2 i) b v e 3 o 32 K 75 e R 7. RLIE NH-N
BOD, TP TN ,pH ,CON DO Ay {7ii] | Hriif it sl ot = 275 5 [ 1.

PRI PR Xof K TR JEC TG Bl 8 o 43 A #H 5 M DO pH il CON Ry IEAH &, TP TN \NH,-N F1 BOD;
SRR BRERISI RSN, B R R R 319 32 252 DO (pH #1 CON 521, HAIEAR G , e FR bR i
A . BUGIRE J 2 TP TN NHL-N IO, A T A X, J 248 B 06y 1A . S5 B 0 915 82



1 TEMRTT A YA L b R OR B SR Sl MR IR S SR AR 133

EIRTCER M PELR TR | 1A Y JERATS By 49y WO X 5 S 55 Fa M o R Bl e 2 L B R 3 55 7K I IR B S
S AL YA L R B SRR (DO pH A1 CON SEXFHE P A58 B4 73 A IR DU 2 5 BRI, IR 25 X 4ol
BT I T A AR LA A58 . Marshall A1 Elliowe ™ 4 52 i AL Py VA 45 M M0 A8 i 3Ry 3 2. IR
PRF A= ) A A P LA B A g TR T A B85 DR 015 2. 0T v e 7 R 8 S 3 4 5 7 Js
FHRAGHR Y R TT S0 K BK BB A2 38 b, AR AT BR A 2 LA R Rl 9 R 2 B0 1k CCA 7>
P& R R IBAT T 15% A7 SN S PIREVE 2P DY 1~ 2Z 8] (9 G 2R 0F AR & k. DRt , HoAh B A5
DA i OB v 0 T 4 R R B R R T (B S R RS ) Y e 4 A
JHE2 A b A R ] e AR T 0 P JE 6 2 ) g T B A AR 5 v 7 Sy % i JEC G 3 40 4
LB ESTINIDE S S

R U PR EOK BT G R A F A PR A 4

Table 1 Loadings of rotated aquatic environmental factors

Ve YL
Physical :J;(?icilti([;lltarametcrs F 2 K3 4
NH;-N 0.922 0.238 -0.041 0.095
COD, 0.625 -0.241 -0.027 0.477
LAS 0.103 0.342 0.510 -0.183
BOD; 0.158 0.884 0.081 0.201
Petroleu -0.066 0.199 0.536 0.322
TP 0.612 0.723 0.133 0.083
TN 0.835 0.466 0.118 -0.190
F- 0.410 0.662 0.030 0.491
pH -0.025 =0.418 0.789 0.104
CON 0.887 0:178 -0.028 0.161
DO -0.085 -0.328 -0.179 -0.829
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(CCA) 155 6, KRECA S AG A~ HE P Sl R0 R 52 R 7 A R A HE PP il 350 301 002 1, A SE R B0h 0, 33
B CCA A 25 SR = T HE Y.

A 2 AT LA H R TISHE Sl A0 RRAE AR 43501 R 0.775 ,0.566 , AS [R) 355 (R 1 X6 454 HE 7 Sl () 5 1k
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Table 2 Eigenvalue of each axis,cumulative percentage ofspecies and species-environmental variables in CCA

i Y Wyl PRIGE IR RE S PyRhz B R 35 YIRh-PRIG AR B R AE 4L
. . ) Species-environment Cumulative percentage of Cumulative percentage of

Axis Eigenvalue . . . . . .
correlation speciesdata variance species-environmentvariance

1.0 0.775 0.967 14.4 31.2

2.0 0.566 0.948 24.9 54.0

3.0 0.387 0.859 32.0 69.6

4.0 0.361 0.930 38.7 84.1
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TN NH;-N #1 BOD, 555 —HE P Al DG ROt 286100, Yo )b Pl at oK 5 3 2 PR X R B e A 3
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AL 6 HIE T LI Y BREIGIRL SN, B R 2R KRB 34 23 DO . pH Hl CON 520, i
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Fig.6 Results of canonical correspondence analysis for aquatic environmental, factors and macrozoobenthic assemblages
A =Nais pardalis ; B=Nais elinguis ; C=Uncinais uncinata ;D= Chaetogaster diaphanus ;£ = Paranais frici ;
F=Limnodrilus hoffmeisteri ; G = Rhyacodrilus sinicus; H=Branchiura sowerbyi; 1=Enchytraeidae sp.; J=Bellamya sp.;

K =Parafossarulus striatulus ; 1.=Stenothyra glabra; M =Radix swinhoei ;=N= Hippeutis sp.; O=Macrobrachium sp.; P =Gammarus sp.;
Q=Podura sp. R=Baetis sp.; S=Limnephilidae sp.; T=Hydropsyche sp.; U=O0phiogomphus sp.; V=Somatochlora sp. ;W =Saldidae sp. ;
X =Elmididae sp. ;Y=Antocha sp.;Z=Bezia sp. ; AA=Rheopelopia sp. ; AB=Hydrobaenus sp.;AC=sp.10rthocladius sp.1;

AD = Chironomus sp.; AE=Microchironomus sp.; AF=Harnischia sp.;AG=sp.1 Polypedilum sp.1;AH=sp.2 Polypedilum sp.2;
Al=Tanytarsus sp.; A]=YWY ; AK= Turbellaria sp.
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i, RAERBYAN S 09 P b e B MR AL R (o) KBRS 73 S B ITH(S) 5 (b) RAKHGZh )
EPT I 5325 5.0 FLCEPTEE) 5 (¢) KAEMNI Y BMWP #5580 ( BMWP) ; (d) KBRS Berger-
Parker B EEFREL(D) 4 AN ARBRIETE J5 A1 2 (L FH R R AE K FR RS sh 4 1Y) 2 1k

17 A RAE W A KRB sl 2 REELE SR B35 3, R it s S A AR T8 1 (104 T) )
H S GbRIIE (R 4) T 0PI SEAE S HEA Ty, 2R B F6 80 N 36 LA 100 BV A JHFH 10 40 48 9 (L, 15 3]
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Table 3 Comprehensive index of macrobenthos diversity in the upper middle reaches of the Fen River basin

S EPTr-F BMWP D N
S1 0.820 0.10 0.27 0.80 0.5
S2 0.492 0.36 0.23 0.54 0.4
S3 0.492 0.36 0.10 0.85 0.4
S4 0.246 0.36 0.09 0.32 0.3
S5 0.492 0.36 0.09 0.81 0.4
S6 0.328 0.36 0.09 0.56 0.3
S7 0.246 0.04 0.04 0.51 0.2
S8 0.410 0.04 0.10 0.69 0.3
S9 0.246 0.77 0.09 0.25 0.3

S10 0.082 0.04 0.04 0.09 0.1
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S EPTr-F BMWP D N

S11 0.574 0.04 0.11 0.80 0.4

S12 0.246 0.04 0.04 0.20 0.1

S13 0.246 0.04 0.02 0.69 0.2

S14 0.000 0.04 0.01 0.00 0.0

S15 0.082 0.04 0.04 0.27 0.1

S16 0.492 0.04 0.04 0.38 0.2

S17 0.082 0.04 0.02 0.19 0.1

R4 KA I Z FEELR S48 BT BebrfE
Table 4 Classification criteria for macrobenthos diversity index
~ 1.7 Excellent B Good —Ji& Generally 7 Poor 2% Worst
FEFRPIE index

80=N<100 60<N<80 40=N<60 20<N<40 0<=N<20
;ﬁﬁgdﬂﬁg+$‘ﬁ 0.8<=N<1 0.6<N<0.8 0.4<N<0.6 0.2<N<0.4 0=<N<0.2

M5 FaT LA i) bk 17 A SRAE W T R 2R AT sl ) 2R T Ak T 75 N R A S 2
SR RT3 1T — e S5 ORBEUTIITAT 5 A, 5 BIK S1,92., 53,85 1L E A M IR B LI
8, i R REWTI (1 29% ; Ak T 825" S0 R BEWT T A 7 A, 4% 514 'S4 .56 .57 88,59 . S13.516, 1%
S A AE R R EL YR SRA T X3, o8 B SRARE T IFT 1) 419 3 LAY SRAEIFI b T 257 4548, i 30%.

SV TR P H Te] b i R R R TR R h W RE PR LR G TR B 0.3, X N Y 4 b o R A 2
(£6).

RSN PR ORI ShA S G MR B o) S SR
Table 5 Classification and classification of‘macrobenthos comprehensive diversity index in the upper and

middle reaches of the Fen River basin

S1 S2 S3 S4 S5 S6 S7 S8 S9
1553 50 41 45 25 44 33 21 31 34
S — i — i —fi L — i B B B B2
S10 S11 S12 S13 S14 S15 S16 S17
% 6 38 13 25 1 11 24 8
11 2% o 2% LIE 2% % L= %

K6 Urimh BRSO R S 25 G 2R RO RS

Table 6 Comprehensive diversity index and scores of macrobenthos in the upper middle reaches of the Fen River basin

S A R A B AR LR A TR VAl [
The upper middle reaches of the Comprehensive index of benthic diversity Level Score
Fen River basin 0.3 B 31

5 AR O LE , ZHEPELR G35 Bul i e BOR R R Sh ) 2 REPE I 2 R AR T 20 5 VAl RE S 4
18 Ak R 2 TS S 4y 1 0k 5 B IR B 3] v i Sk R 2 A Sh W ) AR S b B < L FE T
R SRR KL SR — B S G R B S 1 2 BV 255 1R BOR AR BE R N B P i
FZ AR X T BE SR PR A ] L3 SR KR R A DI, it e PR T8 1) R, Y T N T B RS,
K BEHIAE 24 S13 1 S16 RAE JT A K AL 3h 4 AR S Gt Sy — ™, 35K PR R ) T3
AR A RIS R LRGP, U] L A i U SR B A s ) 1) 22 R S O 227, U i A A
A SRS AR TR YRR ST LR A7, Uil ez L 78 8 Tl A rh AN R Ik A DX, 7R 1L P 4
IZe T R R HAT 28 R F PR T, RIS N B, T 07 A2 1Y R O ST Sh s, Sl e i A=
R RN KA (KL, ) TR AR (AN IRES R ITRIB A ) | ARG R AR 1R (ISR 17 B
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A SRR ) AR B AL SR A s W R TE S A AR
3 4512 ( Conclusion)

Yl bR R A RIS 4 1] 6 44 25 BF, 3L 37 (J@) A, AR B Y 24.3% , Bk
S5 13.5% , TR 5 59.5% , i B 2.7% ASTRIR AR ;S A KAV s RIS 45 W Fh i) 85 i S
i 22 IR, HA B 2 [R) 22 St A Ui IR Sk i ST RAE SR e = 6, (H A W %% B RN A ) e
1o IR UL ST

IR BT FR AT 3 Fh e U SR B R 3l 1) 52 Wi R /NHEFF 29 DO>TP>CON>NH,-N>TN>pH>BOD;.
AN [RVFR 2R A AT S 0 i) K 2 i PR 7 AN [, B B £ 2232 TP TN  NH,-N B 52, =g A R Ay
JEA Zh4) FE % DO . pH Al CON 5205,

Y] RS R A Sl 0 1) 2 R 2R A VAN R B 25 SR 1T A SRR AT b o — i 4
P, b7 BRI ALY 29% , “ B0 257 SR PR AL 41% ,“ 257 FEYRFESSAL i 30%:!
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