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Seasonal dynamics of macroinvertebrate community structure in a headwater

stream in the Changbai Mountains
WANG Lu, YANG Haijun™, LI Kun, LI Ling, NAN Xiaofei, ZHANG Zhenxing

Ministry of Education Key Laboratory of Vegetation Ecology, Institute of Grassland Science, Northeast Normal University, Changchun 130024, China

Abstract: Headwater streams are critical locations with nutrient recycling and energy flow along a river ecosystem, posing
vital significance to macroinvertebrate biodiversity maintenance in rivers. However, in China, research upon headwater
streams’ macroinvertebrate community structure is few, and the report about seasonality of macroinvertebrate community
structure in headwater streams of the Changbai Mountains is particularly lacking. By using in—situ sampling in the wild, we
attempt to elucidate seasonality of river macroinvertebrates and the major environmental drivers behind in headwater streams
of the Changbai Mountains. The results revealed: (1) A total of 90 taxa of river macroinvertebrates were identified,
pertaining to 3 classes, 9 orders, and 38 families. Among which, aquatic insects (85 genera) were dominant. Seasonality of
the river macroinvertebrates’ community structure was manifest, with density and diversity of the macroinvertebrates
significantly higher in fall and summer than in winter and spring, reaching minimums in winter. (2) Gather—collectors were
dominant functional feeding groups, and then shredders, predators, and scrapers. By contrast, filter—collectors accounted
for a little part. The seasonality of different functional feeding groups indicated not in line with each other, despite density
and species richness all demonstrated highest in autumn. (3) Water temperature, distribution of leaf litter, and flow
velocity were major drivers of seasonal dynamics of river macroinvertebrate communities in the area. Our results may provide

a support for addressing the headwater streams ecology in the Changbai Mountains, and ecological restorations of the
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Fig.1 Location of experimental river reach
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BT AT ARSI ) A 0 22 5 W, B B K 0.05 &4 U sh 1 R kR Bk 3R 2 03
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Table 1 Physical features and water physicochemical parameters on sampling river reaches ( mean+SD)

Parameters Summer Autumn Winter Spring
SEFIIKIER Mean water depth / cm 20.02+7.81a 19.5+£5.54a 9.9+1.33b 10.38+1.54b
SEFJTA 98 Mean water width / m 2.68+0.88a 2.2+0.90a 1.2+0.41b 1.64+0.30a
Wik Velocity / (m/s) 0.39+0.15a 0.37+0.11a 0.15+0.07b 0.17+0.07a
7Kk Water temperature / °C 9.9+1.67a 8.84x1.11a 0.6+0.37b 2.02+0.31a
L 53R Conductivity / ( wS/cm) 0.14+0.01a 0.14+0.01a 0.14+0a 0.14+0.02a
75 Dissolved oxygen / (mg/L) 15.48+0.33a 15.62+0.45a 14.82+0.35a 14.74+0.47a
pH 7.36+0.09a 7.54+0.11a 7.28+0.19a 7.48+0.04a
JHYE M43 4 Detritus/ % <1% 60%—80% 45%—50% 5%—10%

JIGJBT Substrate/ %
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Parameters Summer Autumn Winter Spring
4> Sand/ % 5% 10% 10% 10%
% Gravel/% 10% 15% 20% 15%
Y47 Pebble/% 30% 35% 25% 20%
[F47 Cobble/% 45% 40% 40% 45%
5k Boulder/ % 10% 10% 5% 10%

AT AR FBEF R 22 5 8.3 (P<0.05) T[]

2.2 JRHWESYIRE IS S A

AR IR AL I 2 AT 34 15395 3k ,90 2R B0T SRR T 3 499 H 38 B, Horfr kAR R 4
S 285 J8 | B EEATTI) 93.4% A FGEEE H 14 8 A H 14 )8 B H 21 J8 SGHEH 32 8, B H
3 RAEEE R 1R, EB 4, R EATTIN 4.96% ; WFE25 2 &, (5 MM BATTHY 2.19%

4 YHURE IR s ) 25 B2 A M B0 WL 2, PR 2240 T 25 SR W | IR W sh iy W R s HE AN BE 6 R
FZENHZESBE, EREMKEYMHE BERSTAEMES KEHEERER THMETY, RE#E,
TR R R BN

K2 RWEY AN ETENARITE

Table 2 Composition and density ( individuals/m?) of macroinvertebrates in 4 seasons

Wb Bt HF kg Es B

Taxa Total Summer Autumn Winter Spring

E 47 F Ephemeroptera 14 (1453.33) 12 (148.15b) 13 (891.85a) 5 (62.96b) 7 (350.37b)
#i3# H Plecoptera 14 (1800.00) 12 (171.11¢) 11 (564.44ab) 3 (733.33a) 8 (331.11bc)
EH Trichoptera 21 (1251.11) 16 (466.67a) 20 (446.67a) 6 (292.59a) 6 (45.19b)
XU# H Diptera 32 (1864.44) 30 (385.19ab) 23 (695.56a) 19 (277.04b) 13 (506.67ab)
#i# H Coleoptera 3 (1823.70) 3 (358.52hc) 3 (860.00a) 3 (537.04b) 1 (68.15¢)
I5#E H Odonata 1(2.22) 1 (0.74a) 1 (1.48a) — —

i #22% Crustacea 4 (2973.33) 1 (611.11b) 1 (2142.22a) 1 (154.81b) 1 (65.19b)
3£ E2 Oligochaeta 1 (235.56) 4 (193.33a) 3 (42.22b) — —

K3t Total 90(2850.93) 79(2334.81b) 75(5644.44a) 32(2057.78b) 36 (1366.67b)

AR S Sl WAV A R B, ) S BRAE SRR RO AR A B (] 2) o BRI TT 220 W A R R

Bk Shannon-Wiener ZFEPEFEEIL AT EAEA R 2T M 22 R W25 . ZAEMR AR RN B IRk 5 T4 22 Al
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RN ENEER TEEMNE,

PP 2H LAY Cluster FII NMDS ( stress value=0.08) L& 3 FIIE 4, 45 53¢ B 5 Z= FIRK Z2 S Bl W HiE V% 25 44 4R
IR T4 BRI S RS 4500 522 5Ok,
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DIRe B M T LA — 20 AR S R DI R J7 1H 46 /R IS s i 2215 A8 4k, DRk R 1 Ll D Sk i i i
AR B Fe ey, IR B 44.22% , FL ORI B R B AR R BE 4300 R 25.18% F1 16.71% , Bl 34 FIUE
XS FE BRI A 8.83% 11 1.85%
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Fig.2 The Shannon-Wiener diversity index, Improved Shannon-Wiener diversity index, Margalef diversity index and Pielou evenness

index of macroinvertebrate in different seasons
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Fig.3 The hierarchical cluster dendrogram of the Fig.4 NMDS distribution of the macroinvertebrate assemblages

macroinvertebrates communities at different seasons
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Fig.5 Comparison of functional feeding groups density and richness among different seasons

FC: JEE# Filter-Collector; GC: WP Gather-Collector; SC: HIE# Scraper; PR T Predator; SH: #f# Shredder
SRS R T 2540 2210 B AR BT IR SR

R3 EWEMEEEMSH SRR TR Pearson 18X 547
Table 3  Relationships between community structural parameters of macroinvertebrates and environmental factors using Pearson’ s

correlation coefficient

. Margalef Piel
Shannon-Wiener MY Shannon ea e o

. ¥ = R . ) R SRy . o
2K PRAR e s W shttin 0 PR e makn minwn mawss
Parameters P Diversity ~Shannon-Wiener  Improved Shannon- . 8 ) SH/% PR/% SC/%  Density of SH

number L . L diversity evenness
diversity index ~ Wiener diversity index . . .
index index

. 0.961 — 0.495 0.699 0.977 -0.554 0.788 -0.713 0.458 0.558
Water temperature
WM . -
Detritus/% 0.596 — — — — — — — 0.564

. 0.733 — — 0.499 0.730 -0.486 0.684 -0.529 — 0.538
Velocity

# FIR 0.05 KF LRI + + F5 0.01 KF ERIAIRIE. RIIAMFESEIIR S BrA SRS S ER R A B« —" FoR A RA ST R L .
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