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Abstract; The stream hyporheic zone is an ecotone of surface water—ground water interactions, is rich in biodiversity, and
is an important component of stream ecosystems. The hyporheic microinvertebrates inhabiting the hyporheic zone directly
influence the matter and energy dynamics of the hyporheic zone, are potential indicators of the ecological health of the river,
adjust the functions of environment purification and ecological buffering, and play an important role in the structure and
function of stream ecosystems. The composition and distribution of the hyporheic macroinvertebrates are affected by natural
factors and human activities. The recolonization processes of hyporheic microinvertebrate communities were studied using
artificial substrates in a mountain stream. Our results indicate that the individual density of microinvertebrates showed the J
type growth curve from 7 to 29 days, declined suddenly after 29 days, and showed a fluctuating trend after 55 days. The
trend of decline after 29 days was not only influenced by environmental capacity and interspecific competition, but also by
external environment factors. During this period, sustained rainfall caused floods in the study area. The richness of

macroinvertebrates showed an increasing trend from 1 to 29 days and a fluctuating trend after 29 days. The biomass of
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macroinvertebrates generally showed an increasing trend. The richness, density, and biomass of macroinvertebrate
communities showed no significant difference at 29, 71, and 83 days (P > 0.05). The Shannon—Wiener and Pielou indices
also showed no significant difference at 55, 71, and 83 days (P > 0.05). The species density before and after disturbance
was used to indicate the recovery state of the community. However, in the long time scale, using only species density did
not accurately reveal the recovery state of the stream ecosystem, because of the influence of environmental factors and life
history strategy. According to the comprehensive analysis based on these trends and the principal component analysis of
species abundance in different recolonization time, macroinvertebrate communities of the hyporheic zone tend to stabilize
after 55 days. The dominant species were Camptochironomus sp., Corbicula fluminea, Baetis sp., Cinygmina sp.,
Hydropsyche sp. and a member of the Psephenidae. In all 28 species macroinvertebrates, 20 species were aquatic insects,
which comprised the dominant assemblage of macroinvertebrates. Collector-filterers and collector-gatherers were the
dominant functional feeding groups during the whole process. The recolonization of hyporheic microinvertebrate communities
is an interactive process of its own resilience and external environment factors. The resilience of communities was determined
by the life history strategy, adaptability, and interspecific and intraspecific interactions of species. The external environment
factors include the environmental capacity, drought, and flood. In the initial stage of recolonization, the most important
factor was the structure of hyporheic zone that controlled macroinvertebrate moving into the habitat, the life history strategy
was the most important factor in the interim period, and in the stable period, the combined effect of the environmental and

biological factors influenced the composition and distribution of the macroinvertebrate community in the hyporheic zone.
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Table 1 Species and relative abundance of macroinvertebrate in recolonization experiment/ %

hFEATIE]/ K Recolonization times/d

2B Groups FFG*
1 2 3 7 14 29 55 71 33

&IE 1] Nematomorpha

FRECHUBE Gordiidae UN 027 088 041 038 0.33
FA55Y1] Annelida

Bl H Tubificida

W51 FF Tubificidae

IK L2 U5\ & Limnodrilus sp. CG 0.98 0.20 0.66
I [RBERIS| Branchiura sowerbyi CG 0.92 0.33 0.27

1% H Gnathobdellida

KIERL Hirudinidae

JKI%E Whitmania pigra PR 0.27

BARSIHT] Mollusca

824 Gastropoda

Ji W U2 R} Planorbidae CF 0.33
HIZB}L Viviparidae
v [ [7] YR Cipangopaludina chinensis CF 0.38

BB Lamellibranchia

WAL Corbiculidae

W[ Corbicula fluminea CF 7.39 27.52 42.00  13.68 18.45 5.44 57.72 41.67 46.18
FEBHIIT Arthropoda

178 H Ephemeroptera

i Rl Heptageniidae

HIEJE Cinygmina sp. sC 10.34 12.84 16.61 1.87 0.48 1.63 3.03 2.66
PO5 IR} Baetidae

VU5 EFJE Baetis sp. CG 20.69 7.34 7.00  25.08 7.75 18.15 3.66 8.33 4.98
1208} Ephemeridae CcG 0.65 0.07 8.94 12.12 18.94
% IFRL Ephemeroptera

IFEFEWEE Choroterpides sp. CG 1.97 0.92 2.00 2.61 1.07 0.27 2.03 0.38 0.33
HIFFL Caenidae

YNIFJE Caenis sp. CF 2.46 2.93 2.14 0.61 2.44 3.03 2.33
XG#H Diptera 1.00

WAL Simuliidae CF 0.49 0.33 1.50 0.76

KR Tipulidae PR 0.41 0.38 1.00
HIRIUR Antocha sp. CG 1.00 0.98 1.07 0.07 0.38 0.33
BARILF Hexatoma sp. PR 0.33 1.22 0.76 1.00
PRl Chironomidae

FEIUR Camptochironomus sp. CG 40.89 35.78 35.00  23.13 59.89 39.70 9.76 14.39 3.99
IR Ceratopogonidae PR 0.49 2.00 0.53 0.88 0.81 0.76

EI#H Trichoptera
LA 1F} Hydropsychidae

SO IR Hydropsyche sp. CF 13.79 11.93 9.00 7.49 2.94 30.32 1.63 6.44 7.97
/NAIEARE Hydroptilidae sc 0.20

J"# H Megaloptera

1155} Corydalidae CcG 1.83 0.33 0.27 0.07 0.41 1.52 3.65
#5¥ H Coleoptera

JinJe B} Psephenidae sc 0.49 1.00 0.65 0.80 0.75 8.54 4.92 4.98
BZIEHE Elmidae CF 0.33 0.80 0.14

IEHE H Odonata
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e HihE A/ K Recolonization times/d
25 Groups FFG*

1 2 3 7 14 29 55 71 83
5%} Libellulidae PR 0.41 0.00 0.33
F#EE H Collembola SH 0.99 0.92 0.33 0.80 0.14
+ /& H Decapoda
PG HERIE Sinopotamon denticulatum PR 3.26 0.80 0.14

FFG MIfe et (functional feeding groups) ,CF TEEF( collector-filterers ) ,CG q&ﬁf?f( collector-gatherers) ,PR Tﬁﬁﬁ'%( Predators) , SC BIEH
('scrapers) ,SH WEH( shredders) , UN KWE (uncertain)
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Fig.2 Species richness index, biomass and density in different recolonization time ( mean+SD)
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Fig.3 Biodiversity index for macroinvertebrate in different recolonization time ( mean+SD)
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Fig.5 Percentage of macroinvertebrate functional feeding groups
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