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Macroinvertebrate community structure in headstream of the Changbai Mountains
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Abstract: Headstreams are critical areas for organic matter processing and nutrient cycling, and
may be vital for maintaining the biodiversity of macroinvertebrates. However, there has been little
research on macroinvertebrate community in headwater streams, and there have not been reported
about macroinvertebrate community structure in headstream of the Changbai Mountains. To study
dynamics of macroinvertebrates and their main environmental driving factors in headstream of the
Changbai Mountains, the individuals of macroinvertebrates were quantitatively monitored. The
main results were obtained as follows: (1) A total of 90 species were identified, belonging to 3
classes, 9 orders, and 38 families were collected, among which aquatic insects (85 species) were the
dominant groups. There were significant differences in species composition, density and diversity
of macroinvertebrates. (2) Gather-collector was the main component of functional feeding groups,
followed by shredder, predator, and scraper, while filter-collector only accounted for a small part.

(3) Water temperature and distribution of litter leaf were the main environmental variables of



headwater stream in the Changbai mountains, in which the factors that most affected
macroinvertebrate communities were water temperature and distribution of litter leaf. Our results
can provide basal information for the related studies of headwater streams in the Changbai
Mountains, and can provide reference standard for ecological restoration of Songhua River system.
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Table 1 Physical features and water physicochemical parameters on sampling river reaches (mean+SD)

24 FES hZE A7 ==
Parameters Summer Autumn Winter Spring
P-H17K% Mean water depth / cm 20.02+7.81 19.5+5.54 9.9+1.33 10.38+1.54
SPH47A] %% Mean water width / m 2.68+0.88 2.2+0.90 1.2+0.41 1.64+0.30
Jii# Flow velocity / m-s™ 0.39+0.15 0.37+0.11 0.15+0.07 0.17+0.07
KR T/ C 9.9+1.67 8.84+1.11 0.6+0.37 2.02+0.31
B 5% Cond / pS-em™ 0.14+0.01 0.14+0.01 0.140 0.14+0.02
R4 DO/ mg-L* 15.48+0.33 15.62+0.45 14.82+0.35 14.7420.47
pH 7.36+0.09 7.54+0.11 7.28+0.19 7.48+0.04
JAVEIT 53 A% Detritus % <1% 60%-~80% 45%-~50% 5%-~10%
1.4 a4 2 5 53y

KR ME PR RFITHAE, %, Shannon-Wiener £ FE¥EFRE(H') . ot i)
Shannon-Wiener £ FEMEHE$8(B). Margarlef £ FEtEFa%(dw) 1 Pielou $415] BEHE £ ()TN
WIS vE S5 A 2= 1 A2 o

P 25 % (R) BT S R (M)A 514 s 19200

R= [ (a+b-2c) / (a+h-c)] x100 (1)

M= [ (b-a) / (a+b-c)] %100 (2)
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Table 2 Richness(individuals-m™) of macroinvertebrates in Changbai Mountains

YrFp Mt B
Taxa Total Summer
W4 H Ephemeroptera 14 (1453.33) 12 (148.15")
## H Plecoptera 14 (1800.00) 12 (171.11°
&3 H Trichoptera 21 (1251.11) 16 (466.67°)
U# H Diptera 32 (1864.44) 30 (385.19°)
#4538 H Coleoptera 3(1823.70) 3 (358.52™)
I igt H Odonata 1(2.22) 1(0.74%
i 72 Crustacea 4 (2973.33) 1(611.11%
32 Oligochaeta 1 (235.56) 4 (193.33%)
Kt Total 90(2850.93) 79(2334.81%)

2.1.2 fRHKHF
HA KR SRS IR VR S A% =, AT FEE KT 0.05 FRE & AR
K, KENLESKR GBI A58 /i J& —FF Ephemerella sp.. Kogotus sp.. &



£ )& —Fh Glossosoma sp. ~ Optioservus sp. 524 J& —F Gammarus sp.. % 3 %1 T 1L #4
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Table 3 Relative abundance of macroinvertebrate dominant speciesn
Yk Bt HZ
Species Total Summer
/NiE J& —Ff Ephemerella sp. 5.19% —
A J& — 7 Iron sp. — —
Kogotus sp. 8.18% —
T Ak JE —Fh Glossosoma sp. 4.94% 16.78%
B PR FRF—F Orthocladiinae sp. 1 — —
B PR FRF—F Orthocladiinae sp. 2 — —
H R PRWOFRL—Ff Orthocladiinae sp. 3 — —
Pseudamophilus sp. — —
Stenelmis sp. — 5.74%
Optioservus sp. 11.18% 9.01%
FHUR J& —Ff Gammarus sp. 26.06% 26.17%
2.2 DRt & oShE

ThRETR & A 7] LAt — 20 AR S R D E T H 7 I s I A4 . Wi 7 R A B 1L
IR E AR E R, TAF] 44.22%, HUCOWHierss. wiaaMma e, X ERES
74 25.18%. 16.71%A1 8.83%, JEE AN = BERAK, X4 1.85%.
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