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Abstract: The Xiaojiang River Basin is a typical dry-hot valley area, characterized by high temperatures, little rain and many deb-
ris flow gullies, where ecological environment is very fragile. In April and September of 2017, field surveys were conducted in the
five debris flow gullies (i.e., the Diaoga Creek, the Jiangjia Creek, the Lanniping Creek, the Qingshui Creek, and the Taojiaxiao-
he Creek ) and the Xiaojiang River. The purpose of this study is to understand fluvial geomorphological feature, water environment,
and macroinvertebrate communities in the five debris flow gullies and the Xiaojiang River, to analyze the differences in macroinver-
tebrate communities among debris flow gullies with different riverbed structures, and to reveal the responses of macroinvertebrates to
the fluvial geomorphological parameter ( degree of concavity-convexity) reflecting the development degree of riverbed structure. A
total of 70 taxa of macroinvertebrates were identified, belonging to 4 phyla, 6 classes, 38 families and 69 genera. With regard to

the taxonomic groups, arthropods were dominant in the species richness, density, and biomass of macroinvertebrates in the five
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debris flow gullies and the Xiaojiang River, accounting for 78.0% —92.5% , 98.7% —100.0% and 65.0% —100.0% of the total rich-
ness, densities, and biomass, respectively. With regard to the functional feeding groups, collector-gatherers were all dominated in
the five debris flow gullies and the Xiaojiang River, accounting for 74.3% —96.3% of the total densities. Regression analyses
showed that the species number, density, and biomass of macroinvertebrates were all positively correlated with the fluvial geomor-
phological parameter ( degree of concavity-convexity) of the five debris flow gullies. The present study indicated that the well-devel-
oped riverbed structure plays an important role in maintaining the stability of the fluvial geomorphology and ecological quality. The
results of this study can provide scientific basis for riverbed structure reconstruction and ecological restoration of debris flow gullies
in mountain regions of the Xiaojiang River Basin.
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Fig.1 Distribution of the five studied debris flow gullies and the Xiaojiang River
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Fig.2 Calculation schematics of degree of concavity and convexity
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River Basin ( SH:Shredders; FC;Collector-filterers; GC; Collector-gatherers; SC:Scrapers; PR :Predators)
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Fig.5 Regressions of species number (a), density (b) and biomass (c¢) of macroinvertebrates against
degree of concavity-convexity of the five debris flow gullies in the Xiaojiang River Basin
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Appendix I List of macroinvertebrates of sampling rivers

I SRLLAT) o R WK WENE /T

KT E417 Annelida
T 15} Glossiphoniidae
FHHE Glossiphoniidae spp. + +
filiZ Bk Naididae
fili%z } Nais sp. + + +
TERKLE| Limnodrilus hoffmeisteri
YARETF K 2238| Limnodrilus udekemianus +
JRIB 2215 Teneridrilus mastix +
IR HBIE] Branchiura sowerbyi +
WAEFNIT  Mollusca
JBEBEIREL Physidae
RIEDEIR Physa acuta + + + +
HESZIZA} Lymnaeidae
3 MZ Radix sp. + + + + +
TR Eh#1] Arthropoda
WEHERL Ephemeridae
Wb Ephemera sp. + + +
PUATEERl Baetidae
VU5 E Baetis sp.
AEIHEF Baetiella sp.
Jit WAL Heptageniidae
FHIIE Epeorus sp. + +
Ji M g Ecdyonurus sp.
fRYF Iron sp.
UBHEE Cinygmina sp.
YHEF} Caenidae
MIF Caenis sp. + + +
FLIER} Cramnidae
JKEE—JE M Elophila sp.
KM —J& Fh Neoschoenobia sp.
FKIE—JEFh Potamomusa sp. +
JNAIEAL Hydroptilidae
/N gk Hydroptilidae spp. +
JE A 1F} Rhyacophilidae
B LA Himalopsyche sp. + +
VA PR} Limnophilidae
hZETE A 4 Pseudostenophylax sp. + + + +
YA % Limnophilidae spp. N + + +
SUA AL Hydropsychidae
LUK Hydropsyche sp. + + + + + +
A IEEL Stenopsychidae
FAA Uk Stenopsyche sp. +
HHIEFL Psychomyiidae
Mk Psychomyiidae spp. +

+

+ o+ o+ o+




IS

GRLCRT]

1%

Kt

iRt

K

CEZRY

ZBE AR} Polycentropodidae
Z A, Polycentropodidae spp.
A R} Philopotamidae
S A1 R — JRFD Dolophilodes sp.
R AR Nemouridae
5 X A& Amphinemura sp.
JE AT Protonemura sp.
ARl Perlidae
FER—Fh Agnetina sp.
4l Paragnetina sp.
KAVEHEP} Elmidae
KPR H Elmidae spp. 1
KAUEH Elmidae spp.2
Je BB Dytiscidae
JEE\ Dytiscidae spp.1
JeE L) Dytiscidae spp.2
JK s B8} Hydrophilidae
7K 1 Hydrophilidae sp.
EIEF Psychodidae
FEI5 Psychodidae spp.
iRl Empididae
#40° Empididae spp.
KR} Stratiomyidae
JK W Stratiomyidae spp.
PhiaEl Athericidae
FhESHT Athericidae sp.
KIEHEL Tipulidae
AL KL Hexatoma sp.
KL Antocha sp.
KL Tipula sp.
IR} Ceratopogonidae
¢ Ceratopogonidae spp.
DI Bezzia sp.
IR} Simuliidae
BN Simulium sp.
JKUER} Ephydridae
7K Ephydridae sp.
K2 UL Dolichopodidae
£ 2 HT: Dolichopodidae spp.
YR} Dixidae
419 Dixidae spp.
PRl Chironomidae
KRB AL Tanypodinae
K RFEIL Tanypus sp.
FESEEIL Thienemanninmyia sp.
FIEFEIL Pelopia sp.
FAHMAEFEIL Macropelopia sp.




|

TRk RLEAT) xR R WK BN /NI

HEREBEL Orthocladiinae
UHEFELL Paraphaenocladius sp. + + + +
BEIFRIRIL Eukiefferiella sp. +
HUTF ERFEIL Parakiefferiella sp. +
R EFEIL Psilometriocnemus sp.
U SRR Parametriocnemus sp. +
IR PRI Cricotopus sp. +
HEEFEIL Orthocladius sp.
SRIEFEIL Nanocladius sp. +
PO AL Chironominae
2 RFEWL Polypedilum sp.
BRFEWL Cryptochironomus sp.
KK HHFZIL Rheotanytarsus sp.
[A]BEUL Paratendipes sp.
PEIIE Chironomidae pupa
FUFEL Gammaridae
R Gammarus sp. +
AEHFERL Atyidae
KHEF Caridina sp. + +
HoAt
BEIRH Planaria sp. + + +

+ o+ o+ o+

+ 4+ o+ o+ o+
+

Bt (Fh) 38 11 26 41 40 33




