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Fig.1 Location of study area and sampling sites
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Tab.1 Environmental parameters of each sample site in the Lanmucuoqu River

b K/ ol R/ L%/ KB/ W/ T/ SR/ S/
C mg * L7} uS * cm m m me s’ mg ¢ L7} mg * L™
S1 15.5 8.25 7.42 414 0.05~0.10 0.70 0.10 0.130 0.014
S2 18.5 8.24 7.04 440 0.05~0.15 0.66 0.12 0.125 0.017
S3 14.9 8.31 7.63 432 0.10~0.20 0.65 0.15 0.276 0.023
S4 12.8 8.36 7.70 456 0.10~0.15 0.65 0.05 0.281 <20.01
S5 16.2 8.20 7.23 462 0.05~0.15 0.72 0.20 0.186 0.020
S6 15.8 8.26 7.56 445 0.10~0.15 0.69 0.17 0.201 0.015
F2 ZAREBHIEFEIYFEER
Tab.2 Taxa composition of macroinvertebrates in the Lanmucuoqu River
Jre—— Kﬁ%ﬁ)ﬁﬂ’ﬂﬁ’(%)%& _ :
S1 S2 S3 S4 S5 S6
WA 7] Annelida
S E Y Oligochaeta
#i%5] H Tubificida
i 5| B Tubificidae (D (D 0 (D @V 0
FE 1] Arthropoda
WEIE 44 Arachnida
i H Acariformes
7 H Acariformes —F}F 1u 0 1 0 1 0
524 Crustacea
i /£ H Amphipoda
IR R Gammaridae 1 1 1 1 1 1
L Hi 4 Insecta
4% H Ephemeroptera
U5 28} Baetidae 2 2 2 1 1 1
Jiit B2 Bl Heptageniidae 1 1 1 1 1 1
13 H Plecoptera
£ Rl Perlidae 1 1 1 1 1 1
45 B A1 MR Nemouridae 1 1 1 1 1 1
FE# H Trichoptera
LA 1B Hydropsychidae 0 0 0 1 0 0
43 47 Wk B} Brachycentridae 1 1 1 1 1 1
TH A B Limnephilidae (1 (D (2) (3) (3) (3)
#53 H Coleoptera
KA YA Elmidae 1 1 1 1 1 1
JeE B Dytiscidae 0 0 1 0 0 0
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K2
. g ) 5L
A5 S1 S2 S3 S4 S5 S6
2 H Hemiptera
SEIH B R Veliidae 0 0 0 1u 0 0
W 3# H Diptera
thEs iRl Athericidae 1u 0 0 1u 0 1
K IR} Tipulidae 0 (D @)) 0 0 0
& IR Chironomidae (4 (2) 3 (2 (3 (3
5 it 16 13 16 16 15 14

TE 1 FOR A R RMF HA 1 ADRPIT, HSNRER.

Note: “1"” represents 1 taxon unidentified to genus and species. Genus number is in parentheses.

6 M RAERARALIEWG S 2 17,4 9.9 H .16
BE.28 J& s 2 b, 3£ E 40 (Oligochaeta) 1 Flr, ik & 44
(Arachnida) 1 #f, F 7% 44 (Crustacea) 1 Ff, B H %X
(Insecta)25 v, FEWIFRALRL I, 45 R AE 2 3 LK A
BAChE, K 2 K& R SRS W) Fh oF
VR B WA B R AR 13, dRc O 165 %5 B IR
868 A4~/m” d A 977 A/mP ., 6 ARSI Y
20 ) P = RN 22 AN R

20r CaxE -WFE 71100

16 | !\._/ — o — = 1000
3 g .
w2t 4700 < &
+32 3
ol 1500 #X
RE =

A F 4300

0 [ 1 L1 111100

S1 S22 S3 sS4 S5  S6

Sampling sites
B2 ZAFEHANHEREBENMNUMHEEEMTE
Fig.2 Macroinvertebrate taxa richness and density across
the six Lanmucuoqu River sampling sites
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Tab.3 Sgrensen similarity coefficient of the
macroinvertebrate assemblages for each

Lanmucuoqu River sampling site

KA S1 S2 S3 S4 S5 S6
S1 1.000  0.759  0.688  0.625  0.710  0.667
S2 - 1.000  0.759  0.621  0.786  0.741
S3 - - 1.000 0.625 0.774 0.733
S4 - - - 1.000  0.710  0.733
S5 - - - - 1.000  0.828
S6 - - 1.000
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Fig.3 Species number-stone area relationship (a), individual number-stone area relationship(b) ,

species number-individual number relationship (c¢) of macroinvertebrates on cobbles
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Tab.4 Relationship and correlation of species number,

individual number of macroinvertebrates and stone surface area

KE Iy R? F P
PR BT 1gS =0.308lgA +1.078  0.589
AMAEFC-TA 1gN =0.8151gA +2.232  0.655
YRR B AR5 1S =0.3401gN +-0.271 0.725
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Fig.4 Taxa richness (a) and density (b) of macroinvertebrates in the gravel-sand and cobble substrates
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Fig.6 Species number (a) and density (b) of Trichoptera in the gravel-sand and the cobble substrates
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Small-scale Distribution of Macroinvertebrates in a Typical Gravel
Bed of the Yellow River Headwaters

ZHAO Na', ZHOU Han-mi', LI Zhi-wei*, XU Meng-zhen®, YIN Dong-xue'

(1.College of Agricultural Equipment Engineering, Henan University of Science and
Technology., Luoyang 471003,P.R.China;
2.Key Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province,
Changsha University of Science & Technology, Changsha 410114,P.R.China;
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Beijing 100084 ,P.R.China)

Abstract: Research on small-scale distribution of macroinvertebrates in gravel bed is important for protec-
ting the integrity of river ecology. In order to study the distribution of benthic organisms on a single stone,
field investigations of macroinvertebrates and environmental parameters were conducted in July 2012 and
June 2013 in a headwater stream (Lanmucuoqu River) of the Yellow River. The investigation focused on
water quality, macroinvertebrate community composition, taxa richness and stone surface area. The objec-
tives were to characterize the relationship of species number, individual number of benthic organisms and
stone surface area, and the macroinvertebrate community characteristics in cobble and gravel-sand layers.
The study will provide scientific data supporting the conservation and management of riverine ecosystems.
The river section studied was generally in a natural condition, with Grade 11 water quality. A total of 28
macroinvertebrate genera belonging to 2 phyla, 4 classes, 9 orders, and 16 families were identified, with
dominance by aquatic insects. The species number and individual number of benthic organisms on a single
stone increased with stone area (power exponent relationship), with the correlation coefficient R* of loga-
rithmic function 0.589,0.655(P <C0.01), respectively. The difference of taxa richness (10 — 13) between
gravel-sand layer and cobble layer was small, while the density in the gravel-sand layer (706 —868 ind/m?)
was much higher than in the cobble layer (194 —360 ind/m?). Cobbles are not easily moved by flowing wa-
ter and provide a more stable substrate, so the number of attached organisms is higher, especially for
Trichoptera. The species number (2 - 5) and density (12 — 87 ind/m?”) of Trichoptera in the cobble layer
was higher than in the gravel-sand layer (species number 1 —2, density 1 =9 ind/m?*). Trichoptera plays an
important role in aquatic ecology and cobber layer is important in maintaining riverine health in the head-
water area of the Yellow River.

Key words: Yellow River headwaters; macroinvertebrates; species number; individual number; stone sur-

face area



