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Effects of high-head dams on macroinvertebrate communities in the lower reaches of Wu-
jiang River
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Abstract. Based on the long-term monitoring data in the lower reaches of Wujiang River during 20062016, the effects of two
high-head dams on macroinvertebrate communities were explored. Our results showed that the communities changed significantly be-
fore and after impoundment. Mayflies could not adapt to the drastic changes in habitats but some taxa from the families Viviparidae
and Hydrobiidae could adapt to it. The opportunistic species with short life cycles colonized in the inundation areas of reservoirs and
the river reaches below dams. Dam construction and operation had strong impacts on the macroinvertebrate communities, resulting
in the community succession at a certain degree. Among the main groups, mollusks and crustaceans were tolerant to the drastic flow
fluctuations and the loss of habitat, but aquatic insects were not tolerant to it. Our results showed the change trends of PMA (Per-
cent Model Affinity) could effectively reflect the dam effects on macroinvertebrate communities. The average scores of PMA in-
creased with the distance to dams, suggesting the negative effects induced by dam construction and operation were gradually weaken
with the increase of distance, it was consistent with the prediction of serial discontinuity concept (SDC). According to the long-
term monitoring results, the population dynamics and restoration status of the families Heptageniidae, Baetidae, Leptophlebiidae
and Hydropsychidae, and the biological index PMA could be used to evaluate the mitigation measures against the adverse effects in-
duced by dam construction and operation in future.
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Fig.1 Sampling sites in Wujiang River Basin
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Fig.2 The water level fluctuations of Pengshui and Wulong hydrologic stations

(A-the water level fluctuations of Pengshui station within 2007 before impounding; B-the water level

fluctuations of Wulong station within 2007 before impounding; C-the water level fluctuations of

Pengshui station within a week in July, 2015 after impounding; D-the water level fluctuations of

Wulong station within a week in July, 2015 after impounding)
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Tab.1 The percentages of seven

macroinvertebrate groups based

on the modified PMA
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Fig.3 The Bray-Curtis biplots based on macroinvertebrate data in different areas

in the river reaches affected by Pengshui hydrologic station Dam in Wujiang River
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Tab.3 The indicator species analysis of macroinvertebrates from different areas in different periods
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Tab.4 The percentages of macroinvertebrate groups in different periods in areas 1 to 4

X3 1 X3k 2 X35 3 X4k 4
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Kikshl  75.79% 1.89% 51.52%  81.43%  48.12%  84.11%  30.27%  82.50%  70.07%  64.02%
KAERH  22.18%  50.47%  42.42% 7.29% 49.37% 7.28% 26.71% 5.00% 18.17%  30.78%
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Fig.4 The average PMA from different areas and their change trends
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Appendix [ The list of macroinvertebrates in the study area

X1 X3 2 DX 3 X3 4
o S ey BAKE B IV v/ EKJE
KB A B o Bk EKE EKE BKE Ekn o KR gy FARE R
2006 2008~ 2006 2008 2006 ﬁﬁzoozfiﬂ'ﬁ ﬂiﬁiﬁﬁ 2006 ngooiilﬁﬂ ﬂi&iﬁﬁ
20074 20164F 20074 20164 2007 4F 2007 4

2010 4 2016 4 2010 4F 2016 4F

REHM Hilk3H kS T Corbicula fluminea + + + + + + + +
e LAY WRIKFEH Limnoperna lacustris + + + + + + + + +
ERE REBER Jr I Planorbidae sp. + +
KB i W2 Hippeutis umbilicalis + + n
MY IHESR Gyraulus convexiusculus + ¥ +
HESEER R /N4 Galba pervia N
it 2as RIFMEIZ Physa acuta + +
TR ks Fl#5 7582 Senckenbergia pleuroceroides + + + + + ¥
R BB Bellamya purificata n +
BRIUZ Rivularia globosa + + + + + + +
iz R} BT IR Lithoglyphopsis hyalinus + + + + n +
YRIE {7 REAT2 Lithoglyphopsis ovatus + + + + + + +
HHTHIZR Assiminea violacea + ¥
PUETI Tricula sp. + ¥
KANETIR Tricula elongata +
si2s BRI Assiminea violacea +
JREI2 Bithynia fuchsiana + + ¥
HOER JEIEBE Y2 Stenothyra glabra + + +
KERH HHEE TRiERL M4 Amphipterygidae sp. +
2R £ Chlorocyphidae sp. +
LR B Coenagrionidae sp. ¥
EiER #UE Gomphidae sp. + +
3= BER} FiE i Crambidae sp. +
eS| KR KR} Corixidae sp. +
3R RiE#RA JVEHL Psephenidae sp. +

ZEAF JEEL Dytiscidae sp. +




Sk 1

X381 X3 2 X3 3 X3 4
- ’ . i B BKR BN EKRE Ek ;jﬁ% :j;fﬁﬂ kil :jﬁf@ ;;J;f%ﬁ
2006—  2008—  2006—  2008—  2006— 2006—
2007 4 2016 4F 2007 4 2016 4F 2007 4F 2008 2011 2007 4E 2008 201
2010 4 2016 4F 20104 2016 4F
KAERHM  KMIH Elmidae sp. + + " +
=i el 4% Ephemeridae sp. + + +
RiEF 1 FHIF Epeorus sp. +
T4 Tron sp. ¥ +
PIBNEF Cinygmina sp. + + + + + + + + +
ietER LI Potamanthidae sp. +
gL H#F Caenidae sp. + + + +
ik b2 ) FEHIF Choroterpes sp. + + + + + + +
TUTEIEIF Choroterpides sp. ¥
M dERt THEE Cloeon sp. +
3 Pseudocloeon sp. + +
DU5IF Baetis sp. + + + ¥ +
INEERY /NI Ephemerellidae sp. + + + +
7857 F B Ephemeroptera adult ¥
E¥E HWEAHR WA Helicopsychidae sp. + +
KAAER  KAAM Leptoceridae sp. + ¥
BRER B A% Limnephilidae sp. +
ZPREA %A Philopotamidae sp. ¥
SHERHR LA Polycentropodidae sp. + + +
gaER Sk Hydropsychidae sp. + + + ¥ +
INEEER /N1 3 Hydroptilidae sp. +
3 H % Trichoptera pupa +
eS| -3 H—F Hemiptera sp. ¥
W#E LR I Muscidae sp. + + ¥ +
PR I Canacidae sp. ¥ +
KEMH A2 i1 Dolichopodidae sp. +
PNTEE HIKEL Antocha sp. + n +
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X381 X3 2 Xk 3 Xk 4
- . " s A KR Bkt BAE Bk ;j; f%q ;ﬁfﬁﬂ EKi :j; f@ ;fjsf%ﬁ
2006—  2008—  2006—  2008—  2006— T 2006— oo
2007 4 2016 4F 2007 4 2016 4F 2007 4F 2008 2011 2007 4F 2008 2011
2010 4 2016 4F 20104 2016 4F
KL Tipulidae sp. + + + +
EyNies YN Dactylolabis sp. +
EiEH E8 Psychodidae sp. +
LRSS #- Tabanidae sp. + ¥
) ¥5 Ceratopogonidae sp. + + + + +
) {78 i~ Pelecorhynchidae sp. +
LE ) I Simuliidae sp. +
b/ K- Stratiomyidae sp. + + +
KRR KU Ephydridae sp. +
fhEser LhfEsT Athericidae sp. +
=g RBRPEIL Nanocladius sp. + + +
BERFIFEIL Thienemanimyia sp. + + + +
[EEEE AN Microtendipes sp. +
BRI Glyptotendipes sp. + +
£ JEFEIL Polypedilum sp. + + + + + + n
MLV HESL Neozavrelia sp. n
BZynE-ag Cricotopus sp. + + + + +
TF X e Dicrotendipes sp. + + + +
FUIRMEHEAEIL Krenosmittia sp. ¥
HRNERIL Lipineilla sp. +
FRHHRLL Clinotanypus sp. + +
KA B A Rheotanytarsus sp. + + + +
PVHESRBL Paraphaenocladius sp. + ¥
H BRI Procladius sp. + + +
AEPEIL Tvetenia sp.1 + +
RAERRIL Tvetenia sp.2 ¥

/NFESC Microchironomus sp. + +
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X5 1 X1 2 X4 3 X1 4

I I .. BKE OEBKE .. EBKE B

Kt H B o BKRT BAKE O BKET BKE B P ;ﬁ FKHi %o s;gq ;L i ;%H
2006—  2008—  2006—  2008—  2006— T 0006— ’ Y

W07 0164 20074 20164 2007k b ATy 208 200

2010 4F 2016 4F 2010 4E 2016 4F

DGR Cardiocladius sp. +
PRI Chironomus sp. + ¥ + + +
PRI Lauterborniella sp. +
FEIC Tribelos sp. +
SHRESL Xenochironomus sp.
FEFEIL Cryptochironomus sp. + +
AEPRIL Stenochironomus sp.
K BRI Tanytarsus sp.
FATEIL Cladopelma sp. +
B4R Orthocladius sp. + + + + + +
H R A—F Orthocladiinae sp. +
FEICRL—Fl Chironomidae sp. ¥
PR Chironomidae pupa + + + + + +
XU# H—Fl Diptera sp. +
BEEl  wEB R IR Gammarus sp. + + + + + +
+2B REIBHRAL KAF Caridina sp. + ¥
KERR HAIBEF Macrobrachium nipponense + + ¥ + +
RER 121 Potamidae sp.
%RH k&R Fi7KE Asellidae sp. +
HEEX ]| Bji8| R Z B K| Aulodritus pluriseta +

BB 22 185| Teneridrilus mastix
BT KL Limnodrilus hoffmeisteri +
Bk 29| Limnodrilus grandisetosus
SERLIFAK 28] Limnodrilus claparedeianus
IR BBIS| Branchiura sowerbyi ++ + + + + + +
HAETTIE] Rhyacodrilus sinicus +

A it 2235 Lumbriculidae sp. + + + + + + + + +

+ + + +
+
+

+ + + o+ o+

+ + + + +
+
+
+
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X 1 X3 2 X33

X3 4

KA EKE

KR EAKE

Bl BELE BE st BE Bl Era
KB 5] # Wy EOKHT  BOKE EKET  FOKE EOKG e # K Bt A
2006—  2008—  2006—  2008—  2006— 2006—
2007 4 2016 4F 2007 4 2016 4F 2007 4F 2008 2011 07 4 2008 201
2010 4 2016 4F 20104 2016 4F
i % # 97l 5 Nais pardalis + ¥
WAL Dero asiatica ¥
Hoth 28 Mz E HIER T2 Glossiphoniidae sp. + + + i
Wz H AER A% Erpobdellidae sp. + + +
I

3 Turbellaria sp.
£k 1 Nematoda sp.






