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Seasonal dynamics of macroinvertebrate community structure in stream habitats

of the Newxue River
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Abstract ; Identifying naturally-regulated spatial and temporal variations of benthic macroinvertebrates is critical for effective
assessment and conservation of aquatic ecosystems. A clear identification of spatial and temporal trends of these communities
could enhance our understanding of the ecology of macroinvertebrates, definitions of effects of anthropogenic or natural
disturbances on lotic communities, and assessment and conservation of lotic biodiversity. In the present study,
macroinvertebrate community structure was compared among different seasons in the upper Newxue River in the year 2012
(April, October, and December) , where a total of 108 macroinvertebrate taxa belonging to 74 genera and 10 classes were
recorded ; Cheumatopsyche sp., Orthocladius vaillanii, Paratanytarsus sp., and Neozarelia sp. were the dominant taxa, with
relative abundances of 25.1%, 9.8%, 9.0%, and 8.6%, respectively. Dominant species composition was very different
across seasons; Cheumatopsyche sp. was the only common taxon in all three seasons. Density, species richness, and
Shannon index were significantly higher in April and December than in October; evenness was highest in October. Non-
metric Multidimentional Scaling ( NMS) analysis was used to compare the community structure among different seasons in
the Newxue River and typical reaches, and the results all showed significant differences; seasonal differences in the control

reach (reach D) were relatively small. A total of 41 representative species of the Newxue River and typical habitats were
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separated by indicator species analysis, but no species was isolated from reach B. Two-way cluster analysis further clarified

the indicator attributes (unique or highest relative abundance) of the indicator species.

Key Words: Newxue River; macroinvertebrate ; stream; seasonal dynamics
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W P AT S bR AR, T 109% (48 SR S AR 22 | broAs iy [ S 56 28 % TR BT B
IKPETT 1B RAE L3 A4, ITFRAEARA 42 4> (4 A 3B B AWHR ) .
1.3 Sitatr

AR 2 J5 22537 (One-way ANOVA analysis ) FIHf 37 A4S T 4645 ( Independent-Samples T test) T LK
Wi B e AR )i 2 FE PR Ry 25 7 (0 T AR B i 22 4k 45 B2 HF ¥ ( Non-matric Multidimentional Scaling,
NMS) 43 45 1] B RS sl 7% 45 4 0 22 554 s 38 /- AP 40 #1 (indiicator species analysis ) FIRU ] S 434T (two-
way cluster analysis) T3 Mr 2 I BLR R W) Bh S A8 75 LA o R TH BR 40 o 22 S X 20 B 4 SR s i), IR J3E i 2 4
PRIEHER PR B AT T g (ot 1) Bedfl,

2 HR55%H

2.1 YA R
s B RGBS 24448 HKIE 5 1110 49 74 J& 108 D4y BIG, HE Bk 80 M, — Ff ( Cheumatopsyche
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sp.) KA B 52 2 B ( Orthocaldius wvaillanti ) | 4 Bt 7 50 J& — Ff ( Paratanytarsus sp. E) | $2& 80 B — Ff
(Neozarelia sp.) HWFFE XM TTAITC, HIXT LB 50 25.1% 9.8% 9.0% 8.6% (£ 1) . I, 4 Ayt
ENCM B 63 1y Cheumatopsyche sp. |, Orthocaldius vaillanti . Neozarelia sp. AL #4320, #H Xof 3 B 43 1] Ay
25.4% 15.3% 13.6% ., 10 H {3 H: 5@ JIEAG 54 53 Ff; XLk 3 /2 42 150 ( Cricotopus bicinctus ) | 8% 8, 2 /& 42 I
( Polypedilum flavum) Cheumatopsyche sp. . Jii B 52 S8 HE 8L ( Einfeldia pagana) i3 JEFEI—Ff ( Rheocricotopus
sp.) JU R RIS ( Parametriocnemus) Paratanytarsus sp.E . — S FESUE —Fl ( Dicrotendipes simpsoni) AL # 52
PG MRS R 13.3% .10.9% \7.1% .6.8% .6.0% .5.8% .5.4% .5.2% ., 12 A I RAEEMISh ) 65 Fh;
PRI IEHTCH Paratanytarsus sp.E Cheumatopsyche sp. . LI RFEIUE —FF ( Eukiefferiella devonica) , ¥1X=E i
39K 27.9% 27.7% 5.2%.,

R1 FHEAFEVREINABFLET(%)

Table 1 Macroinvertebrates dominant taxa among different seasons in the Newxue River

I 4 H 10 H 124 E A
Dominant taxa April October December Newxue River
5 kS Cheumatopsyche sp. 25.4 7.1 27.7 25.1
WA SEFEIL Cricotopus bicinctus 13.3

T X HEBUE —F Dicrotendipes simpsoni 52

Jit e S W BEFEAL Einfeldia pagana 6.8

BT RIRUE —F Eukiefferiella devonica 50

PRI B —Fh Neozarelia sp. 13.6 8.6
KA B AR Orthocaldius vaillanti 15.3 9.8
WA BRI Parametriocnemus 5.8

P SR ASUE — B Paratanytarsus sp.E 5.4 27.9 9.0
FO L LR Polypedilum flavum 10.9

WAL —FF Rheocricotopus sp. 6.0

2.2 WM

221 #E 60000
X R AV 20y ) 85 B 2R T sh S A T i (B 1) 20000
SRR 410,12 RN 13352796, 2
4575 H/m?* ;3880 4 AR 12 AR T 10 A (P<0.05), E:; 15000
e, A BRI 4 1 BTG, 2326 w10 E
ABEAR, 9 504 H/m* BB 12 A6k 7996 H/m?, B ZZZZ
10 F6 1296 H/m? 5 C B 4 J1 03 iieids , 39670 H/ -
m’, 10 AR, 8 1092 H/m?; D Bt 12 H &, .

7530 H/m?, 10 A Ay 5K, 0 796 H/m? s E [ B 12
A, J 5441 H/m? 10 H 9 Ak, 8 796 H/m*, R e ———
Tr2Em AT BOMST FEAR TR B R B . A D E T BZIEAE S Fig.1  Seasonal dynamics of macroinvertebrates density in the
Yty M A 4 A 12 A& T 10 A (P<0.05) ;B Ji]  Newxue River
BrEBHN 12 AT 10 A (P<0.05) ;C B %% 4 A A.B.C.D.E 2t A B.C.D.E B, NXR U Briem
BT 10 A A1 12 A (P<0.05)
222 LW EREE

XA AP E T B T A (R 2) AR R I A R A £ A 4 A K (18.6) ,12 Ay
W2 (17.5),10 AhE/N(9.8) ;KB N 4 A 12 A>10 A (P<0.05) , FRIEE 4 A K (2.00),12 AR
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Z(1.76) ,10 A#/N(1.60) ;%P 4 H=12 H=10 H (P<0.05) , ¥I5JEF%H 10 AR K (0.73) ,4 ARz
(0.69),12 HH/N0.62) ;3 H A 10 H=4 H=12 H(P<0.05) .,

KT 2257 HT AN T KB xt # W B AE M 2 RE T S ST A (3R 2) A5 R R R £ & FEAE A E I
BRI 4 A 12 A>10 A (P<0.05) ;B BRI A 12 A>10 A (P<0.05) ;C RN 12 A=4 H=10
H(P<0.05) ;D BRI N 4 A>12 A>10 A, FARIEEAE A WEERH K 4 A 12 A>10 A (P<0.05) ;D ]
BRM A 4 A =10 A=12 H(P<0.05);B.C . E B2 R AEE(P>0.05), HI5ERREAE A WERIMN 12
H=4)1=10 J (P<0.05) ;BB RMN 10 A>12 H (P<0.05);C BRI A 10 H=12 =4 H (P<
0.05) ;D BRI 4 H 10 H>12 A (P<0.05) ;E BRI N 10 H=4 A =12 H(P<0.05)

R2 FHEARBEIVENSHESTHS

Table 2 Seasonal dynamics of macroinvertebrates biodiversity in the Newxue River

il B i e YyFh =5 B Richness T AR 540 Shannon index 5 BEFE AL Evenness
Reaches Time 1418 Mean FRiEZE SD SF-HI{H Mean FRIEZE SD F-H{H Mean FRIEZE SD

A 4 H 16.0a 2.0 2.08a 0.07 0.75ab 0.06
10 A 5.3b 1.5 1.01b 0.38 0.60a 0.14

12 A 18.7a 4.9 2.37a 0.28 0.82b 0.03

B 4 H — — — — — —
10 A 9.3a 2.9 1.37a 0.25 0.62a 0.03

12 A 15.7b 0.6 1.22a 0.33 0.44h 0.13

C 4 A 15.0ab 0.0 1.85a 0.10 0.68a 0.04
10 A 12.0b 1.0 2.07a 0.18 0.84h 0.08

12 A 18.0a 2.6 2.15a 0.38 0.74ab 0.10

D 4 H 20.0a 2.6 2.17a 0.06 0.72a 0.01
10 A 11.3b 0.6 1.90ab 0.31 0.79a 0.14

12 H 16.7¢ 0.6 1.57h 0.10 0.56h 0.04

E 4 H 23.3a 4.2 1.93a 0.15 0.62ab 0.06
10 A 11.0b 1.7 1.87a 0.27 0.78a 0.11

12 A 18.7a 2.1 1.51a 0.42 0.52h 0.15

Eaat) 4 H 18.6a 4.1 2.00a 0.15 0.69ab 0.07
10 A 9.8b 2.9 1.60b 0.47 0.73a 0.13

12 H 17.5a 2.6 1.76ab 0.51 0.62b 0.17

2.3 BEEREWZFNIE

BT R B 2 bR AR, X0 2519 [E) IS Sh WU 7 45 A0 1 28 SR HEA TR (181 2) , S SRR ] B A Tl I AV
SYIRETE A5 T 45 BT TR R BA 35 25 5% (stress = 14.282) 5 2510 BRI Sh W BFA 250 2 ) 25 5+ (.35 (A B,
C.D . E ] B AT e JI{E (stress) 43514 0.007 ,0.001 ,0.008 .6.917 .0.003)
2.4 WRPLE OO REVE S R YR

SRR R PRk o B ] S A5 R B sh e Vs 45 M 20 22 5 (3R 3) A5 R R W] Rl & 5 T B
SOF BRI 41 R, SBTEERT > 28 B, Horh 4 4y 20 R 10 A4 1A, 12 A4 7 B, A B
10 A, HoR 4 Ay 6 b, 12 A4 4 BB I BOR 7 B AR TS /- Fl; C T BIE Sy B i 18 il b 4 H A 11
10 A6y 4 B, 12 F A 3 Fs D BB i 12 B Kb 4 Ay 7 #0010 A6 2 12 A5 3 # E Bt 15
i, e 4 A6y 7 %12 A A5 8 Fl,

gt B I RR 8 sV T, 6 T8 2 W00 25 ] B s ) EA 5 X0 ) SR 2R 0 A (18] 3) 25 2R 3R] A
B, 4 A 38m¥IFh Stictochironomus devinctus . Rheopelopia paramaculipennis . Potthastia gaedii ,Meropelopia sp.
Apedilum elachistum U IAEIZX A 103 , Nais pardalis TEi2 A FE T, 12 AR R" YA Hudsonimyia sp AXTEZ
H P ; Radix swinhoei Nematoda spp. Hippeutis cantori ¥1%F = 5 x5
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Fig.2 NMS ordinal configuration of maroinvertebrates communities
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Table 3 Indicator species of macroinvertebrates communities in different seasons

R AWE BWE  CWE DWE EWE g
Codies Indicator species Reach A Reach B Reach C Reach D Reach E~ Newxue River
sp2 28 B0 —F Nematoda spp. 127" 100H "
sp8 BURIR Parafossarulus striatulus 4 H* 4 7
sp9 W[ 8 N2 Radix swinhoei 1273~ 12H*
spll S C1 R iU Hippeutis cantori 124" 124"
spl3 AT HEE Alainites sp. 121
spl4 PUTTHF Baetis sp. 124
spl5 ZMIF Caenis sp. 12 77 47
sp20 LA, Ecnomus sp. 4 H*
sp21 RE/NEME Oxyethira sp. 47
sp22 SRS Cheumatopsyche sp. 47" 121" 128 41"
sp25 BAZYE T Stenelmis sp. 47 47"
sp32 FEWOTBL—Fh Apedilum elachistum 47" 4 f
sp39 TN ARIUE—F Dicrotendipes simpsoni 107~
sp45 PRI B —Fh Neozarelia sp. 47" 47
spd6 UK BRI Paratanytarsus sp.E 127* 127" 127" 127
sp52 KK B —Ff Rheotanytarsus exignus 47 4 f
sp54 W BT —Fh Stictochironomus devinctus 47" 4/
sp60 AW R —Fh Poithastia gaedii 47" 47" 45
sp62 ERFEIL Chaetocladius sp. 47 127
sp63 IR —F Cricotopus absurdus 10H*
sp67 HIF IR —F Eukiefferiella devonica 47"
sp68 YN ETF [CFEIL Eukiefferiella gracei 127"
sp69 SR BRI Hydrobaenus kondio 47" 4H*
sp72 HRPEWE —F Orthocaldius frigidus 47" 47"
sp73 HEPELUE —Fh Orthocaldius jacobsen 104"
sp77 K4l B 2SR Orthocaldius vaillanti 4/ 4/ 4 7
sp79 P BRI Parametriocnemus sp. 4 A 47
sp8l FE RSO BL—F Hudsonimyia sp. 128" 47"
82 MUBIEECER: b Meropelopia sp. i DHe g
84 HLEHEBCT R —Fh Reomyia sp. AH "
N b 92 -
P83 ﬁﬁf};i({)};iﬂfrj?jfculipennis “i “n 4R “ne
sp88 SR (IR Simulium sp. 12/ 127" 127"
sp92 KL Tipula sp. 127
sp93 PRI L Chironomidae pupa 47 41 47" 47
sp96 =MiImH Dugesia sp. 47 47 4 5
sp100 185 Bl & 2 Nais pardalis 47" 4> 4> 47 4 H**
spl02 I3 [RRBHEEIS Branchiura sowerbyi 10 1
spl04 | Tubifex sp. 10~
spl105 % Glossiphonia sp. 107"
spl107 L)t 1% J& —F Hemiclepsis spl. 127"
sp108 P 0S8 —Fh Hemiclepsis sp2. 128" 127"

* P<0.05, * * P<0.01

C Bz, 4 HOy8 7~ 9% Orthocaldius vaillanti .Neozarelia sp. . Potthastia gaedii . Nais pardalis Hudsonimyia sp.
{AEZ Ay 1 B ; Cheumatopsyche sp. . Parametriocnemus sp. , Chironomidae pupa , Chaetocladius sp.  Dugesia sp. .
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Fig.3 Two-way cluster analysis based on indicator species

Ecnomus sp. 7Ei%H EE 5 . Dicrotendipes simpsoni , Orthocaldius jacobsen Branchiura sowerbyi ,Nematoda spp.f%
TE10 A RER], Simulium sp. Hemiclepsis sp2 AXAE 12 H {3 tH 3R, Paratanytarsus sp.E 75 12 A4y 3B e,

D B, 4 AR Fh A Orthocaldius frigidus . Orthocaldius vaillanti | Rheotanytarsus exignus . Rheopelopia
paramaculipennis . Nais pardalis ; Chironomidae pupa Dugesia sp. ¥IXF F 55, Cricotopus absurdus  Tubifex sp.
10 A3 4a . Cheumatopsyche sp. . Paratanytarsus sp.E  Caenis sp. FXFEEE 12 A e .

E W[ B , Parafossarulus striatulus . Eukiefferiella devonica .Rheopelopia paramaculipennis . Nais pardalis 7 4 7 1)y
YA FI; Stenelmis sp. Hydrobaenus kondio ,Chironomidae pupa FIXf EREFEZ H fe i, 12 H 04 FiA Alainites
sp. . Chaetocladius sp. . Hemiclepsis spl.; Cheumatopsyche sp. . Paratanytarsus sp. E . Meropelopia sp. . Eukiefferiella
gracei Simulium sp. A%} B 5,

3 e

PSR T S RS DRI A ks Jm o 45 2 1 T AL S W b 2 1 2 S 5K (BRI S04 8 3 > 2=
[RIOLH I, Paratanytarsus sp.E 24 1012 A LFEEHHITIN, HE 9 MRS FE—F L LH I H D),
—ERESE S T A AR SR R SR SRS IROE S B, N O AR 4 12 A AR R RO, HiX
Wi/l\ﬂ {ﬁ%ﬁgﬁ%%ﬂ: 10 H ﬁj\o lﬁlﬁﬂ‘,tt(ﬁj"iﬁﬁ?%éﬁ}izﬂ@%ﬂ@miijﬁ, ﬂﬂ EE Paratanytarsus sp.E EFE'Z/E’HQ
AP LINBEAE R B 10 12 H Z 0], B4R Z 8 BT UAFE 4 Ay ZEPAf, 10 HR 32K ook
2 RETK 0 vy | S DR VAR O 5K WAL e AR X 5 Ay Sl K S R A T R R L B B L
ANPIRR RIS R R R R R R I 10 A MIRT 4 12 Ay, 2P iz R E K AR
FEN K R TE (WISE A8, i T34 Al B R A MR o A A 20 80 | 0B R (0 e i R SRy b

http ; //www.ecologica.cn



8 S % 39 &

By DR ) o BARAEBSZ YR BN A B R R, — B K BV B H AR R 2 — . AR X 5
A, B AR U AR B R W b 2 B B — B0 R I SE X R R B 22 Wb E RE R, ARG ECT IR
TR 10 03 f i, F W SR 5 S e i AT o, O FAAE K 5T, DR O HOFR % R M ) i 5 44, I AL L
O AR R A e — B,

R B YR B HE R AR R IR TR S A 21 22 5 .l AT T (B AT 0, D AT BERE P 2= 15 1]
22 AN BN (stress =6.917 , 5 THEWBL) |, FEE P izl Bok SCSE (A i g ) M X e e, sh A T4
PRIZARRS 0 REE AL AR XS R E . MRIKT b o BT REE 25 M (K AR AL R A S R AR A A ROR AR 2
TR PR FIORL A RIS BT a5 R B = A EBRE A (1) 4 AR YRR Z e wiR£;10 HHhwd.
(2) BB R Y P AUSAFEBOR 225 . (3) B BRI A8 /m P F . AART—4F 10 A4y 2 )5, ] 18 I 2 ik
A HETRRGE, B 4 A Oy, A S A T S AR B s R B YR AR 2 W, 4 A (2 iF £
S ORI A Bt ], 5 B — e 3453 2850 (A Paratanytarsus sp.E) [3R1AL, B YRR AR T 25 7] (X
2 4 AR Yt R Z M FZRR) . 5 DIEBSET B i fR R WA 35 B OR & BB AR s R ) Horh Js
F 4 AW BIL RIS R3S HIC WA 1 A (Nais pardalis) | J& 3 #5 W B FRTFE R YR A 43 FE 80 LA 4
A ( Cheumatopsyche sp. Paratanytarsus sp.E Rheopelopia paramaculipennis .Chironomidae pupa) , M {3 J& T4 —n]
Be(A:5%) mse R miak 23 A R AR S5 S BT A W) Z AR R 4R RO A S Y, B I Bk IAL
TR PE W TR S, R B AR ARG W A A R AR A7 — e R 1 BRI T W i i AR AR
H 340 1 Y0 h A RR AL

25 b RSB B B AW AR A BB T RIS X SR W S R I T s AR
it ZAERR LR AR 2 T AIE 1 RFVR 25 F 1 249 22 S s 38 /s Wy R R R 1] SR 2 53 M ik — 20 AW b 2H i T
T AT B L2 SRR, 5 D SRS R4 LA TR 0 e, A S R P9
FEVERY AR R LR

BT WP AN A S E N AT B AR b 2R AAGERE B, T EOE .
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