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Influence on the Spatial Distribution of Fish in Taizi River Basin by

Environmental Factors at Multiple Scales
DING Sen, ZHANG Yuan, QU Xiao-Dong, KONG Wei-Jing, LIU Si-Si, MENG Wei

(State Key Laboratory of Environmental Criteria and Risk Assessment, Laboratory of Riverine Ecological Conservation and Technology,
Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The deterioration of fish is influenced by various types of environmental factors. To develop protection plans that are more
suitable, non-metric multidimensional scaling analysis (NMS) was used to investigate the influence of environmental factors at multiple
scales on the spatial distribution of fish. The results of cluster analysis showed that there were three types of spatial distribution of fish,
i. e. upstream timber and tributary headstream area, midstream hilly area, and downstream plain area. Results of NMS analysis
indicated the significant correlations between spatial distribution of fish and environmental factors at multiple scales. Altitude, stream
order and land use were three important factors influencing the fish distribution at the watershed scale. Combination of velocity and
depth, habitat inhomogeneity and electrical conductivity significantly affected fish distribution at the reach scale, whereas the quality of
bottom material showed significant influence at the microhabitat scale. Therefore, the effect of specific environmental factors at multiple
scales should be taken into consideration in the basin fish conversation management.

Key words : Taizi River; fish; environmental factors; scales; spatial distribution
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Fig. 1 Location of sampling sites in Taizi River basin



2274 7

B 33 %

LA SERE Tl R Wiy SRS R AR R Bk
W B bR A & TR RS e &,
A7 SIS = LA i — P S
1.2.2 AN FEdE IR

WETRR LS F AR AR A B 1
J(F ). BRI AR TR S AR N
I B A L R FDAR B0 W8 B 28 K5
SO JFORLBE B

F1 FEEBHERFHERS

Table 1  Classification of different types of environmental factors
HEE R+ RESEG SERRN 5y

WSS WIERE FESCHR 22 1 43 bnife Rl 43 5 %

AAREREEIN T i B S35 S0HR[ 23 ] VIS 2R3 6 921 F( <100 m) 5 2 FX (100 ~200 m) ; 3 (201 ~300
> m) ; 4 (301 ~400 m) ; 5 F4(401 ~500 m) ; 6 Z&( >500 m)

SN WU B R 12 V0SS =0 S He 4y 9 3 il B ( <4% ) 5 2 (4 ~10%) 5 3 F( >10%)

fH MM IR ZH SR 12 VBRGS0 G He B4y 9 3 a1 B ( <5% ) 5 2 (5 ~25% ) ; 3 B( >25%)
AW 5% o il B R O3 R4 Gl BREF(15 ~20) 5 2 FABAF(10 ~15) 5 3 HA— (5 ~10) 5 4 HHE(0~5)

KIS WEBRE S 30K 24 1R 43 5 R——Hh R /KIRBE BT i A ( GB 3838-2002)

JE MRS RE A RN

S5 3CHK[ 25 1 IHAEIE MR 0 4 91 DT/ it/ B (<2 mm) | 2 HOWEPER(2 ~ 64
mm) | 3 R PER(65 ~256 mm) | 4 HHER( >256 mm)

Hor ) 3 A A FRIR B0 AT i 3R 2007 45
9 AN 3 5t LandsatS TM 3218 N EHE IR (Bhid 5
1183111931 F111932) ,7£ ENVI 4. 4 F13% 1 514
AT TR IE AR 9k AR S AL P )
A Definiens Developer 7. 0 HURf I8 38k 5% U8 43 A bk
T A SR b AT B W VR
M KR X 9 28 A5G TR ET A S A R
H WL P AR I 4 AR S & 1 ADLAC B XA i3 7
2, AT BRI, R4S A 5% X HUE ] BB A1 A
T, XTI R PR A5 R ATE IE B iR A fif 1R 45
Js MR K TSE R TORDARS B R S b 5T AR5
P 308 3 A7 VR A ORE AR AT A SRAE A = R A

X LU SR AR AR B a5 A7 T 7K DX P = i R
AR 2R 53 )RR AT

TS 1:25 J7 K & B 3k 5 dE Al
JH GPS( Trimble-Juno SB) Il %€ #4155 /K i S B 145
HHREL(DO) B (TP) EAL(NH, -N) 275 4
(COD) AW A it (BOD)  HLF (EC) , Hrp
DO .EC \NH, -NFJH YSI Pro 2030 £ ¥k JF 7 Hr
{SGHAT BN 2, oAt 7K 5 2 BOR 8R4 iy 1| 52 56
%, AN E Z AR ST I 2 R TR RS B £ d
o I P PR AR ARAS 5 A b BT S o
FEL TR OC B R AN AT TE IR L A5 8 T g PEFE
PRiFATER R AT (3R 2).

x2 WEERESHISX

Table 2 Score chart of habitat quality parameters

WSRBESE B (5~2040) (10 ~ 15 4}) — (5 ~10 4%) (0 ~54))
A AR, AT I B KRR HoE e, A .A o BLURVNEOYE R
t J , , , , . 5 N ;
PSSR g 25 TS R S5 ULRRS BMRSRE o gestans o 3
BT A BV R 4 SUA 3 R PR b e
ETSTE R E T W SRR I O A e R S TR
431 5L AAE) e TR
R B AN (
gy RPIUEUE. B RORGE, CBSLAE, B%E Iy (o0 Sn IR0 - 6O I e iy 60 1 1
e <5% WIS Z B T % m)H 5% ~30% R T cj@kﬁﬂrﬂ;ﬁ’tj’(%ﬁ%% CET SRR T B
RS o
s gt ooy ARG IR0 A B R B0 AT T TR BRI 31
WL IRILEUAT A USRS i s U . XK SESRBER A XK K AR
R R AL I — S HUETRIRE e At
. gy KA, 01K 5 8 20 ] f2 /K Ak AR WK 75% 72 K — M, K M BE 25% ~ g e s
FDIAHERDE g s o ORGERE AT 75% 3Tl ABRD PR
S R0 0 2, T 1 o RO R L 2, 0 TR IR LB L0, T 015 A 1L 34 £ £
WO R K509 DAL MO A4 B 50% ~ 250 BUR B BUEN. 25% ~ 0% LA A AL T U 1L, T b
i ik ol .
. TSGR AR A NIGE NS TN, A RAGE T NS TR I DRI s L e o o
2KyE i3 > ’ WA A4
AxmamE i e B2 T L
FIUEARRT DR PINEB L BT B, 5 S L g e T BT 6
Sl B A 15 TLAE A2, i =

W AR D




7 TRRAF : RAMRR T LI 1 288 2 [ A 9 AN [R] ROBE BRI IR -

2275

1.3 HdEortr

FIHI“PC-Ord 57 B AT A 8 AT 2R 2K
SMT, R Sorensen AHLIPE: T 55 “flexible beta” B
BT IIH. “flexible beta” {HE A -0. 25, H S
F| 5 Ward’s method FH{L Y25 52

SR K T £ IS V% 45 A 1 A DU G
“PC-Ord 5" ¥AF iz AR BE 2 2 45 B 1k (NMS) %)
0 AR AT 430, BE B0 2 25 FH Bray-Curtis 84K,
KA s Ak (183 #5470, #5475 NMS 34
HIF, SR HAE— A B (R P e, sl G £ DL o)
IATEE SRS NMS B 7 1Y 2 X v 5 i A48
fift R a1 2 A 45 SR X IR DR 2R s Ay
MRPP £ 5, Lk P <0. 000 51E R 22 57 W E 7KV iy
B FHRTEAT 1g(x + 1) Fe A, DARE AR 5 20
PR 670 TRT 52 ).

R LGN [A) £ 28 A A ST S A [ A IR B R ) 22
S, R SPSS 11.5 4t i 4K 4 3k 47 E 2 Kok 10
(Kruskal-Wallis) A Duncan £ ®# L5, DA P <0.05
VE R 22 5 B KR

R LEEEAN [RIRT i S00 ) £ 25 B A g, R SPSS
115 et Bt e A7 B0 8 507 22 53t (ANOVA ) K
Duncan Z 5 4, LA P <0. 05 1F 25 57 & /K.

2 FR

2.1 R a2

KPR E R 0 47 #4539 H 12 B
(FE 2)  m2EAMA%3 571, K1) i bl 1 2 1 2
B2 N 9 EC 5 ( Phoxinus lagowskii ) | A6 77 4% fifk
( Nemachilus nudus ) F1#E 1€ £ ( Abbottina rivularis ) ,
G350 o S AMARTY 48. 1% | 9. 7% F16. 6% .
2.2 KPS IR

X} 2009 4R ZE KK T 141 A4S £
FE R RBAIR 2RI B, KT a2 o34 73
93 FpEB (18 3) B — AL P R TR AR AR X
TS R L TR R Sk AR 79 R, B
KR AT S5 /NI AR R 2T bR
=X VA D8 N R 1 I w19 <X VAR NG =3 () B 7 5 A 8
BN GERE e T 1 28 Oy 1 TR st b O 2% 5k A e 4
1. 5 AN 3 A e R AR L T R R U, S
36 AL, FEEE T A AL | R A S i
LA S ACTS TRk s . ASEIEsh TR, AR b
SRR, AR 2 e At 3% TR AN A T £
( Pseudorasbora parva) . 5 = 2% £ B A 78 T IR
TR NS 20 %5 B DI , G046 26 A sfr, BE Ay

Sﬁuaﬁa’us sihuensis
Hypomesus olidus
Cyprinus carpio
Squalidus argentatus
ridentiger obsurus
Ctenogo fnafﬂuumi
Saurogobio dabryi
Rhodeus sinensis
Pungitius sinensis
Tilapia nilotica
Silurus asotus
Huigobio chinssuensis
Tridentiger trigonocephalus
Cottus poecilopus
(G)psar:icmh s bidens
obio rivilloides
Perccottus glehni
Lampetra morii
Squalidus wolterstorffi
Lefua costata
Pseudogobio vaillanti
Hypseleotris swinhonis
Ctenogobius cliffordpopei
Carassius auratus cuvieri
Rhodeus sericeus
Hemirhamphus sajori
Squalidus chankaensis
emiculter leucisulus
Oryzias latipes
Rostrogobio liaohensis
Leuciscus waleckii
Rhodeus lighti
Phoxinus czekanowskii
Gibio cynocephalus
Gobio lingyuanensis
Acheiloghathus chankaensis
Abbottina liconingensis
Cobitis granoei
Misgurnus anguillicaudatus
Qdontobutis obscura
Carassius auratus
. Pseudorasbora parva
™ Ctenogobius brunneus
. Zacco platypus
. Abbottina rividaris
. Nemachilus nudus

8-0-0-5-0-0-0-0-5-0-00080

........".-"""""'-'-'-'v-""
oo

Phoxinus lagowskii e
1

0 2000

1 1
4 000 6000
AR 0 2 B hik

2 KFARBaEAN

Fig. 2 Fish assemblage in Taizi River basin
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