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Fig.1 Location of sampling sites in Miyun Reservoir
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Forp BE gl R 12 B AP B 882040 1 B
5, PR BY 11,800, b F R g L1 #R AR B
(Propsilocerus akamusi) FMTLHLIA 7K 22 85| (Limno-
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Tab.1 Species composition of zoobenthos in Miyun Reservoir
RHEAE B
2014 2015 2016

JEAG S 1] 2%

T Eh 417 Arthropoda

& H44 Insecta

¥ H Diptera

PEICARL Chironomidae

KPR R Tanypodinae

AE T R FE B Procladius choreus

AT RFEW B Procladius sp.B

Zi {0, KMLIE F5 I Macropelopia nebulosa
ZZEMHFEIC A B Conchapelopia sp.A

H B KL BB Tanypus punctipennis
PRI A} Chironominae
KA BB 3R B R Rheotanytarsus sp.B
B H /IR Micropsetra logani

B £ LB Polypedilum scalaenum
St AR Einfeldia dissidens
SR AL £ BRI Cladopelma edwardsi
R FEIL Chironomus riparius
HEEBOER Orthocladiinae
LRI L Propsilocerus akamusi
IRATEH 1] Annelida

FHE 4 Oligochaeta

%% H Oligochaeta

i 15| B} Tubificidae

I [RRB AL Branchiura sowerbyi

Hr g 15 Rhyacodrilus sinicus
SERLIAK 22 88| Limnodrilus claparedianus
B AKLE Limnodrilus hoffmeisteri
1% 4% Hirudinea

W% H Rhynchobdellida

Jii B B} Glossiphonidae

i W& Glossiphonia sp.
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2.21 RXHEHBEHNEAEZWL 2014 -2016 XK=
IKPEIRAR S 2 FE A W) AR L3R 2, W3R 2 7]
.3 AERE K EIRW Y% E R
455.0 ~/m*, Ho b B B 4h L P B % R
237.3 4 /m?, 5 R R 52. 2% s AT s ) 3 %
JER217.7 A4 /m®, 5 AR A7. 8% . RIS W)
By 2.70 g/m®, Horb B8 i 4y B 2 )
H1.92 g/m” FSAEYER 7110 AT ST
AW 0.78 g/m”, A AEYER 28.9% . R
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2.2.2 FHEA B KPR 3 W% AR
HETALILE 2, WE 2 TL.8 AR 9 AW
WG Bl 4 % B AR ) i A Ak T AR K R 4 5 R
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HR T3, 10 H #5554l dUf 3555 2 9 19 %
FELAE W R 397.7 A4N/m?. 3,37 g/m® Al
262.51/m?*,0.78 g/m*;11 H, “HWEE AW
4y 5 M 602.3 4~/m* . 6.20 g/m* 1 206.6 4~/m?*,
0.74 g/m?*,

2.2.3 B =T B RIKEIRN Y% ERAEY
KR WL 3. T LB = K 2 AT S
G A AR AR TR R K L 985 B 5 AR W i R T A K
HAGAY A 916.7 4~/m? 16,08 g/m? ; UK S i ] 11
K343 A AR A v, T 00T RT3 A 3l )
BE AW i AR O B 4 A R 277.9 A4 /m”
1.15 g/m*#1307.1 4~/m*.0.70 g/m’,

2.3 SHEMEH

2 K ETEN 31 Y Shannon-Wiener 22 FE M 15
BOF¥ R 0.73, Margalef F= & B8 807 Y978 0.60,
Pielou ¥ 5] FEAE BP0 0,52, % =K R IE W 3h
Y Rt 3 4 Z AR B R A (5 3D W IR
19 B0 W A= 45 B T A SRR AR T 30U R 3
YR B E Y AR, IR A S5 IR AT LU i
IR UK BOR 4R B B Rl S 2 S SE B 2R 20 R
A5 B (1) Fh 25 40 45 52 557 77 /K 22 88| (Limnodrilus cla-
paredianus) £ T /K 2 W (Limnodrilus hoffmeis-
teri) AR 1] (Rhyacodrilus sinicus) s T 75 (K
A1) ( Branchiura sowerbyi) B K BB L0,
JEJ5T R YR B 1) e AK K 38, it 8% (Glossi phonia sp.) X
TR B
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Tab.2 Variation in density and biomass of zoobenthos in Miyun Reservoir

Kt B ROh A R H
it i) Bt/ A e m? L L/ % KA/ % Git/ge m? RICH) AL/ % s/ %
2014 - 05 633.2£622.2 43.3 56.7 1.40%5.42 66.3 33.7
2014 - 06 440,24 469.6 14.9 85.1 1.29+1.69 13.0 57.0
2014 - 07 359.1-£186.4 52.7 47.3 0.89740.66 42.7 57.3
2014 - 08 158.3495.5 31.7 68.3 0.5140.48 38.5 61.5
2014 - 09 208.54+123.6 7.4 92.6 0.64+0.27 33.9 66.1
2014 - 10 501.9--588.2 67.7 32.3 2.39-+2.95 90.6 9.4
- 383.54+179.7 10.6 59.4 1.6941.49 63.5 36.5
2015 - 07 702.7£643.0 78.5 21.5 3.21£3.43 16.5 53.5
2015 - 08 189.2+101.1 23.8 76.2 .84+0.58 48.1 51.9
2015 - 09 355.2£315.0 19.6 80.4 1.77+2.18 15.0 55.0
2015 - 10 818.54168.6 55.7 44.3 5.904.06 77.5 22.5
2015 - 11 1227.8£1116.4 79.2 20.8 11.44412.92 91.2 8.8
Sy 658.7--407.4 63.6 36.4 1.63+1.26 76.4 23.6
2016 — 04 436.34128.9 68.1 31.9 2.2140.77 69.8 30.2
2016 - 05 532.8-£255.9 22.5 77.5 1.8340.81 45.3 54.7
2016 - 06 136.34238.5 37.2 62.8 2.38-1.26 15.1 54.9
2016 - 07 67.6+13.6 53.3 46.7 0.6340.37 66.8 33.2
2016 - 08 193.7+£287.1 7.0 93.0 0.8040.99 47.6 52.4
2016 - 09 142.9452.7 21.6 78.4 0.8120.34 11.8 58.2
2016 - 10 382.94199.6 54.1 45.9 3.1742.07 83.6 16.4
2016 - 11 390.04163.3 59.4 40.6 2.43-+1.39 81.1 18.9
- 322.84165.7 42.5 57.5 1.7840.94 64.6 35.4
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Fig.2 Seasonal variation in density and biomass of zoobenthos in Miyun Reservoir
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Fig.3 Spatial distribution of zoobenthos density and biomass in Miyun Reservoir
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Tab.3 Spatial distribution of zoobenthos diversity indices in Miyun Reservoir
AR Ay Eig CIRTIs| 1 7] 0 HETH &l JE SROEE] SREE!
H ¥{H 1.22+0.81 0.2340.56 0.7540.74 0.45+0.50 0.64+0.38 0.81+0.72 0.56+0.62
ST 0.00~2.11 0.00~1.38 0.00~1.79 0.00~1.00 0.00~1.06 0.00~1.84 0.00~1.58
So14 J Y 0.6240.36 0.1540.36 0.4740.41 0.5740.83 0.54740.32 0.7640.76 0.3740.35
Fienie| 0.00~1.00 0.00~0.87 0.00~0.92 0.00~2.07 0.00~0.97 0.00~2.07 0.00~0.79
D ¥{H 1.23+0.81 0.1740.42 0.62+0.67 0.55+0.63 0.38+0.21 0.65+0.55 0.41+0.37
A 0.00~1.95 0.00~1.03 0.00~1.67 0.00~1.44 0.00~0.56 0.00~1.37 0.00~0.87
H #{h 1.12+0.27 0.49740.45 1.09+1.02 0.5540.66 0.7340.69 0.9940.72 0.00
3 [l 0.86~1.58 0.00~0.92 0.00~2.15 0.00~1.58 0.00~1.38 0.00~1.79 0.00
2015 J ¥E 0.75+0.26 0.4940.45 0.55+0.50 0.44+0.45 0.46+0.44 0.5940.41 0.00
0 3t Hil 0.37~1.00 0.00~0.92 0.00~0.95 0.00~1.00 0.00~0.87 0.00~1.00 0.00
D {4 1.08+0.45 0.38740.40 0.8040.73 0.5240.75 0.387+0.33 0.88+0.56 0.00
BNl 0.68~1.82 0.00~0.91 0.00~1.44 0.00~1.82 0.00~0.58 0.00~1.44 0.00
H #{H 0.9040.78 0.56+0.48 1.01+0.64 1.30+0.71 0.98+0.37 0.68+0.77 0.29+0.49
T [ 0.00~1.92 0.00~1.00 0.00~1.73 0.00~2.26 0.00~1.67 0.00~1.70 0.00~1.00
Y016 J Ml 0.5640.45 0.5640.48 0.6040.34 0.9540.78 0.7240.25 0.4140.44 0.29740.49
31 [l 0.00~0.95 0.00~1.00 0.00~0.86 0.00~2.72 0.00~0.92 0.00~0.85 0.00~1.00
D {8 0.7340.61 0.4940.51 0.8240.58 0.94+0.53 0.6740.29 0.39740.42 0.4140.70
JLHE 0.00~1.44 0.00~1.44 0.00~1.82 0.00~1.44 0.00~1.17 0.00~0.91 0.00~1.44
%K IR s ) Z AR B = AR b n 1A 4 3 it
ITe

Jin. AT 2RI B AR L Horb o4 A

YRR B S R UIRBIREAC9 AR SR 3.1 BRKEREDNVEHELEHTL

fiK;10 - 11 H . 2R ECH i Tk = . AR A R WL 5% 2 K RS AT B W B VR 45 R E
TR HEWRZN AL, 2014 4E RIS B R 2y 16

2.0
i, 2015 4FF1 2016 4EE R 10 Fil, 2014 4R H A9 HT

e g - RPEWE (Procladius) K JEHEWUE (Tany pus) Fl
Sz KSR R (Tanytarsing) B 247 YO8 AR 10 A8 5L B0
52 A £ P ORI KA T S K 3 3 K R R
e Pl B 8500 26 40 2. e 9 R (Chi-
04 . L - : — ronomini) . 3 F 2% (Oligochaeta) Fh 25 5028 fh 3 /N,
Saiﬁn@ f}iomh HLE B WO R 1Y 21 BR 20 38 B ( Propsilocerus aka-

B4 T m kR S T musi) B LE 3 AT R B AE R K 4 A A 2
Fig.4 Seasonal variation of zoobenthos diversity JRZ S BRI WUAT ] U5 AR B R A oA
indices in Miyun Reservoir 55 R =K R B RAERT UL, A 4 DA

Ja o 7 S50 40y SRl 2 O B BT L A Ak R KR N A
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ALK PG 58 UR W2 5 38 3% OS5 B 52
9 SR KR T 15 o 725 4 1 i 6 9 N B ey e
AH PSP 51 R UL ¢ 1) O D 985 A 11 198 4Ty /N B 4 el A B
ST R K TH 2 )2 W Bl Bh A 2 ] DAGE T B
UL 4N A iR SR B IR 2 2 B (Poly-
pedilum scalaenum) | V8K 1 ¥ 8 (Cladopelma
edwardsi) PN BAEE W (Einfeldia dissidens) Fl
BIMAE W (Chironomus riparius Meigen) ; [f) I, Ji§
YeREAS b n] DL I 4y W W58 Bz 5¢ 1l 1Y) 325 B o6
2. 10— 11 A, R A I 288 a] UK & 1Y 32 % 7K
PE VR B IR AL AR R B LLRR R B &)y e, A7 i B R A )
i B B 2, PR HIX — I J B I 4y U R S A )
A T, ZTRRIB R IS0 A e P S A 4 0 SRR L 11
B I AT By ) % R R A ) A TR A

WK ER IR AE 4 A 3 A KGN TR
3 1] AT LB AR R T LR B 45 )& (Rh yacod -
rilus )8 IR B A K 22 15 )& (Limnodrilus )38 7
R 5] A A BB AR R 3E L I K 22 85 )& (Limnodri-
Lus) B ZE 8 By L%, AN /b W2 Ak 19 5 7 31 7K 22 1]
(Limnodrilus claparedianus) . & B /K 22 8| (Lim-
nodrilus hoffmeisteri ) MR K /NG 4G 5] (Rhya-
codrilus sinicus) AL, — 2 P IR W Z2 1A &5 IX 51
Bl AR B A KL 7K 22 5] i R R WY T T
Ja& 5[] B Y) 451 Jag B 1K 5 5 B A AR UK 22 5] s B A
JE TR B AR s EA 5 H LLE B s A R B i
B3,

B K A Sl W) R 45 Al I s 8 A BT 8, K
JE TR IR Sh W BE 5 AR ) R OR T AL SR A
VIR SUURT T 300 B 5 AR W e R . AR A A i
I ) S £ o ARG 515 e 7 Sl B S 7 8
XFRE A A TR S W) A A7 5 B R S W) R 2R
AR 388 22 5 WD 0 7K S R S K B0 A 7K R 43 A
TP A K b A 2R LB R TR AT 3 ) A A

B BT 5 7 R )T A L KA B I XIS BT
i 3R AN TS Sh A A S R B gl e
Xf 7K g i B A7 v R TR T S, X 5 K B
(2012) W FE G5B B A —F 1 I0T 3L 1 T 300 7K Ja
1R 7K £ 522 S €, DY 0 Oy 400 I EL WA R A ) P £ 9
Te N2 RAE A KT R 30 ~40 m, X BE A 3R 45 4%
PEASR T AR 3 0 0 A A7 5 BE0H e Ak 43 A1 1 IS A
Sl A A TR G 1 R A S 7 TH UK 22 851 g Y K 22 ]
AT ], AR B B4 B4 B A L X 5 R A AR
(2010) DA B T 538 %5 (2015) BIBF IS 4518 A — 3,

ZEA B HT 45 (2001) 1996 — 1998 4F XF 25 2 /K JiE
JUC AT 215 ) ] A 5 SR TR 24 I SR B B 4l PR
7/ Q% N I 7 IR B N - ) B 7 B
247814 /m’ AW 19.76 g/m’ RIHEHEN
7K e 5] C25 BED AR AR ) (A= i) . AR A 4
R MG B 48 B 455.0 A4 /m® , o B I 4 i
52,200, SR B M S 47. 8% R
2.70 g/m? 3L b R B4 T11% L 5K B0
28. 9%, WAL R Jy s H s BT DL B, iR
A7 20 4y 5 0 A 0 e O R k2 G v A sl ) A
AW SE 3 AR A b R COR AR B, AT L K R Y
R IR B A K R A A BR BT Bl R T O i e IR R
G BRI, B8 XK AR I B BT e E R AR S
FRoR Tk Bz B T AE S B AE S R v (AR
4§, 20055 1 % #R, 20075 E W AF, 20105 1R 1 %,
2010) , — HIREE 56 1 A U2 it 2 % oM RE 45 44
B A A R Z R
32 BrAKESHMAKEKRAESYEER

i 5 H A K PR A Y S B L ECRT LU L sE
AR 22 W8 (Limnodrilus claparedianus) . £& 7 /K 22
W8 ( Limnodrilus hoffmeisteri ) A1 fil £ K & #& B
(Tanypus punctipennis)ZE {5 F2E H3AT LLXTF K
JEAK B E B35 R HEAE T (R ),

R4 BRKESHMKERBNMILR

Tab.4 Comparison of zoobenthos community characteristics in Miyun Reservoir with other reservoirs

JiC A h 4 2 B/ JEWiSh Y AE Y/ Shannon-Wiener Pielou JH A LiEi

R A g m e 95 B ey i

9% 7K 455.0 2.70 0.73 0.52 2014 - 2016 N RS

BT K 5037.0 39.80 2.03 0.56 2007 W 7 it 2, 2012

i K 3097.0 18.26 0.62 0.31 2007 — 2008 & R4, 2009

T KA 159.6 3.31 2.66 - 2012 B 0H,2012
FHIT K 6057.9 17.36 1.40 - 2007 = 2008 Tk AF, 2010
B2 K 793.8 2.25 1.30 - 2008 — 2009 & 15,2012

B 7 K PR G A Bh ) %5 R A A e 2 G i I TR
FT K 3% K 2R B FFUT K 3 T3 3 K R e

RN SR DS R P (A R N S 7/
b T T K PR SR VLK P Z (6] X 2 e K R 5
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b

S E TR W BKENEWIZ Y Shannon-Wie-
ner Az W) AR 1R 8 RO A K AR AR X 5 5% =K
J2E T A it o B R DIAR OC . B B s K A
e Ll L Pk A L B 22 v TR IR KR PR R R K AL
T DRI 55 G Al v K 28 - 5t B K P A LE L ZE R K K
JE AN R A RIS Bl W b 28 B D L A — S ] B
AP RAE AR F) 1 ASFh 2, [ i 4 e gl 5 2= R
PGS TR R 28 5 HR MR B2 /D L I ) Shan-
non-Wiener 8 IR A% . 515 & 45 (2004) 7E A 58 15
H2EAY 4518, Shannon-Wiener $5 31 & B % 4%
— SR ) o T A 5 S HE A T SIS ) 2 B A R
IXRE AT AE ISR A S Bl R 2 £, (H D 26 ) B
Oy A AS Y 4l ik ££4E Shannon-Wiener $5 5URAK 0915
O BV 25 IS Sl S 3R A O3 A HL D 2 1) i 25 S B
TRIN 248 B DR A

SO JIE WG Sh W RE Ve S5 4 S B R R R R £
FEPE ) R E % £ (Luczak et al, 1997; Buss et al,
2002 ;Richardson et al,2002; Thomsen et al,2002;
Duran et al,2006) , i L% = K JFE 2014 - 2016
AF A Bl ) T S 20 BT LA L R A bR G 36 4
FEHW b 9L, X5 8 23 7K R K R T 4 i 4% U0 A
S, LRSI 5 SR A (2015) F1 5 75 4H (2012)
FEW—E. AMN 2014 FFRREEKILIH & TR IE
HAOEK G, B = KR E KRB 2014 4F 11 AW
8.8 42 m’ W 1 . MR B 2017 4F 6 J F K it Y
MEN17.3 42 m® JKEEIG L 10 m, 545 LA E#FIT
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Community Structure and Spatial-temporal Variation of

Zoobenthos in Miyun Reservoir, Beijing
LI Yong-gang', HU Qing-jie', QU Jiang-qi’*, ZONG Hai-ming', WANG Jian', ZHANG Qing-jing®

(1. Beijing Miyun District Fisheries Technology Promotion Station, Beijing 101500,P.R.China;
2.Beijing Key Laboratory of fishery Biotechnology, Beijing Fisheries
Research Institute, Beijing 100068,P.R.China)

Abstract: Miyun Reservoir is the only surface drinking water resource for Beijing City and its water quality
has received much attention. The community structure and spatiotemporal variation of zoobenthos is im-
portant for a full understanding of the water quality status and trends in Miyun Reservoir. To study the in-
fluence of the South-to-North Water Transfer Project on the community structure of zoobenthos in Miyun
Reservoir, a monthly investigation of zoobenthos was carried out at seven sampling sites from 2014 to
2016, except for ice cover period, focusing on species composition, density, biomass, dominant species
and biodiversity. A total of 17 zoobenthos species were observed in Miyun Reservoir, including the larvae
of 12 Chironomid species and 5 species of Annelida. Dominant species included Propsilocerus akamusi and
Limnodrilus claparedianus, both indicators of eutrophic water. The average zoobenthos density and bio-
mass were 455.0 ind/m’ and 2.70 g/m” and there was distinct spatiotemporal variation. Temporally, zoob-
enthos density and biomass peaked in November (808.9 ind/m® and 6.94 g/m?), while minimum values
(180.4 ind./m?® and 0.72 g/m?*) occurred in August. Spatially, zoobenthos density and biomass were high-
est (916.7 ind./m?*, 6.08 g/m?) at the reservoir center and lowest (307.1 ind/m?, 0.70 g/m?) at the Baishe
River Dam. Biodiversity was highest in April, with respective Shannon-Wiener diversity, Pielou evenness,
Margalef richness index values of 1.43, 1.13, 1.14, and lowest in September, with respective values of
0.38, 0.27, 0.31. The highest biodiversity indices (1.08, 0.64, 1.01) were observed in Chaohe River cove
and values were relatively low at Chaohe River Dam and Baihe River Dam. The results indicate that the
zoobenthos community structure in Miyun Reservoir is depth dependent and that the community structure
is unstable as zoobenthos continue responding to the South-to-North Water Transfer Project.

Key words: zoobenthos; community structure; biodiversity; spatial-temporal variation; Miyun Reservoir



