J. Lake Sci.(#i4+%), 2018, 30(3): 753-762
DOI 10. 18307/2018. 0317
© 2018 by Journal of Lake Sciences

FIEREN & T B T KR AT RN

W E BT, EF, K MR
R F LR 27 B K TR A ST, KRS TR A0 5/ A 5 T S50, IR 430079)

B OE. I B AR Sy, HAE T SR R 18] B T D 5 RS Bl A U R LI T LA R 5 #a 2 BT 2
AR ZR . VDTN U S AT A A YV IR AL 190 2% Y T LI o0, 0 A A BN T BB B A S DL B R ) (2R Fh £
R BPSE S TE G VLR U T SO AN ™ B P S I 0 ST SR 2 A 3l 52 i) LA B S 0 A 5 A4 45 e DX Sl s 2K b e £
FRRYTE S, XS VIR W T SOR A AR BA B BT S AR SO PR SRR T VT B Ay ML AT 52 X IR, sl o 2014
ARAE L XCRIE A AR Vi, SR PSR AW TR 1 S M R L R T B 8 1 TU AR 43 BT 45 2 0 2 50 40 M 1,
E SRR i A0 SR A5 A4 B 7 A AL B 75 7 B T 8 2 S IR 2 (] BRI S A LA B JBICT I e R AR S R 4R X X
Sl A RN 0 4 2R T A T B R S SRR SRR i £ SR SR A M T < VD VL R 2 A B A R, 3R
AEIXCRNG3 25 6 8RR 73 Rl A P LA A F JE QL 7 T 2R R R R )R A R R R BE A2 ). 7 b /s R 2 PR U R E B Y
7 By RE B AR TR PRI T e FA ZE SR S A7 3l 77.20% B 7R S , G e 5 100 84 £ A ) g ORI 2 S ot S A 2
B R K 2R SR A A B 3 AN R AR AR 7 s 7 A A0 2 S0 A 7 1 B Yo BB K TR i £ 2 R
SR AR L Bl B T WL ARSI BFSEERIY AR B UL SO K R IF R ST, R RO A 1) AR A 5 ARG
D3 i A ) A LA T R S S AT R B b, A (S MK L KB AT T, HR R BT 3T 2 /N R L, O
SRIPCHCALT VA7 15 SR A LA 2 e BT B B B AR ZE S AR,

REEIR: UMV TR 5 FRKIT 5 B L ORI 5 I IS A 5 1R A 5 2 I A A 2

Effect of spawning migration on the variations of fish assemblage structures in the lower
reaches of the Heishui River, Jinsha River

YANG Zhi, TANG Huiyuan™ , GONG Yun, ZHU Di & ZHAO Na
(Key Laboratory of Ecological Impacts of Hydraulic-projects and Restoration of Aquatic Ecosystem of Ministry of Water Re-
sources , Institute of Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences, Wuhan 430079, P.R.China)

Abstract . Fishes are the important parts of aquatic ecosystems in the rivers. Fish migration or movement between mainstream and
tributaries is not only common, but also usually closely associated with fish spawning activity. As an important component of the
Jinsha River network, the lower reaches of the Jinsha River exhibit relatively abundance meta-habitats and higher fish species di-
versity. Studying the effect of fish spawning migration between the mainstream of the Jinsha River and its tributaries on the varia-
tions of fish assemblages in the tributaries, as well as the importance of tributary habitat maintenance for the preserve of local fish
population size, are of great significances to protect the fish resources of the tributaries of the Jinsha River. Heishui River is one of
the important tributaries in the lower reaches of the Jinsha River. In this study, we selected some river segments of Heishui River as
a typical study region. Based on the monthly fish catch investigations in this study region in 2014, a variety of multivariate analysis
methods including cluster analysis, distance-based linear model, distance-based redundancy analysis and other statistic methods
were used for: determining whether the monthly changes in fish assemblage structures of the lower reaches of the Heishui River
were heavily dependent on fish spawning migration between the mainstream of the Jinsha River and the lower reaches of the Heishui

River, and determining whether the natural habitat of the lower reaches in the Heishui River was important for the maintenance of
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the local fish populations. The results showed that the fish assemblage structures of the lower reaches of the Heishui River were sig-
nificantly separated in the rainy and dry seasons of the Jinsha River. This separation resulted from the significantly differences in a-
bundances of eight indicator species between the rainy and dry seasons in the Jinsha River. Correspondingly, the abundances of
sexual mature individuals of these eight species also showed some changes between the rainy and dry seasons. The variations in a-
bundances of sexual mature individuals of seven indicator species could explain 77.20% of the total variations of fish assemblage
structures of the lower reaches of the Jinsha River, herein the variations in abundances of sexual mature individuals of Schizothorax
prenanti , Lepturichthys fimbriata and Paramisgurnus dabryanus were the three most significant factors affecting the variations of fish
assemblage structures of the lower reaches of the Heishui River. Overall, the spawning migrations of seven indicator species have
the significant impacts on the variations of fish assemblage structures of the lower reaches of the Heishui River. This study showed
that under the background of serious hydropower developments in the mainstem and tributaries of the Jinsha River, keeping the ex-
isting natural habitat areas of the lower reaches of the Heishui River is very important for maintaining fish population survival of the
lower reaches of the Jinsha River. For the implementation of the above objective, after the normal operation of the Baihetan reser-
voir, the removals of some small dams as well as other river re-naturalizing measures should be applied for maintaining the existing
natural habitat area of the Heishui River.

Keywords: The lower reaches of the Jinsha River; Heishui River; habitat protection; rive connectivity; indicator species; dis-

tance-based linear model
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Tab.1 Species composition and basic biological parameters of fishes collected

from the lower reaches of Heishui River in 2014

PR fREIRE PRREVIME SRR

Fra T4 RHROREE g R RRR FRE
ﬂﬁigﬂ@f){( Paracobitis potanini) 4079 14186.1 3.5 1876 672 7.5
21 B Rl Bk ( Paracobitis varigatus ) 2770 11416.6 4.1 1450 711 6.5
etk ( Misgurnus anguillicaudatus 2 33.5 16.8 2 0 —
K EN Ve Bk ( Paramisgurnus dabryanus 40 209 5.2 40 8 9.8
T = JELAH ( Triplophysa anterodorsalis) 2444 9274.7 3.8 1579 763 6.8
Fa g, ( Zacco platypus) 7 206.8 29.5 7 1 34.5
AT 2T i) ( Ancherythroculter kurematsui) 2 4.1 2.1 2 0 —
Bl B 4 £ (Abbotina obtusirostris) 13 80 6.2 13 0 —
5] 1 4fi] £ ( Coreius guichenoti) 2 46.5 23.3 2 0 —
223 At ( Garra pingi) 19 1229.2 64.7 19 0 —
HAE B i 68 ( Spinibarbus sinensis) 4 658.8 164.7 4 0 —
3% 11 2415 t1 ( Schizothorax prenanti) 163 17299.7 106.1 163 24 480.0
B £ ( Schizothorax wangchiachii) 123 9841.6 80.0 123 17 339.4
L HH 2416 4. ( Schizothorax grahami) 1 409.6 409.6 1 0 —
1 ( Carassius auratus) 5 243.8 48.8 5 1 56.7
B3 ( Lepturichthys fimbriata ) 23 55.7 2.4 23 16 3.2
A8 4= v ik ( Jinshaia sinensis) 4 43.5 10.9 4 0 —
i By 4= VDK ( Jinshaia abbreviata) 170 680.6 4.0 170 11 8.1
Uk kg Ji5 -85k ( Metahomaloptera omeiensis ) 2 3.3 1.7 2 0 —
fili ( Silurus asotus) 12 809.3 67.4 12 0 —
B4 ( Pelteobagrus fulvidraco) 152 692.7 4.6 152 8 21.6
L G 5 i £1 ( Pelteobagrus vachelli) 2 105.7 52.9 2 0 —
MBI ( Leiocassis crassilabris) 2 69.9 35.0 2 0 —
U] 2 L% ( Pseudobagrus emarginatus) 347 1853.7 5.3 290 108 11.4
2k A0 Y ( Liobagrus marginatus ) 54 690 12.8 42 12 17.0
FAEL gk ( Glyptothorax sinense) 78 1633.1 20.9 78 24 11.2
A7 €k ( Euchiloglanis kishinowyei) 10 211.7 21.2 10 0 —

T BEWI i FE ( Rhenogobius giurinus) 1 2.6 2.6 1 0 —
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Tab.2 Indicator species and their indicative values in two groups ( grouped by cluster analysis)

and the abundance of each indicator species in different groups
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Tab.3 Results of relationships between monthly variations of abundance of sexual mature individuals for

indicator species and monthly variations of fish assemblage structures by using DistlLM
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