E31%FEa4H
2007 7R

K HE E Y ¥ W

ACTA HYDROBIOLOGICA SINICA

£ 000 http://www.cqvip.com|

Vol.31,No .4
July, 2007

L TR WA R

wEB A R

%!

B5

(1. B IRTE K4 b Be Kb 410081; 2. B KA GBI EH RER, &M  421001)

#E :2005—2006 EEXF ML T 15 MR ()36 PRESHREFHYHHE HHRMBEBHTTREEE, I
EREAFY A KB 2N 08298 EFHEERARBMAH RNERMH:;HAE 10 APEENCRMH 280 HE
AR, RI—MIE 60 R R BT Y — B 55 I8 2 48 ( Mekonia hunanensis) , E @ T RYMHACERIERN
R&EKYF, HOLBREDPHRREARSBTHRERKE S o FHRWE RS, XEXNBHIRESNY R
ENHMABERERE L P . THHEASHBERENZERENT T AN FRE 2A-S5BERE TFHXRELSRKE
YR PR BR Z R B, AT TIREUS K KB TRACRES X MLk sh e B,

R WYL KR I
5B Q959.212 XRARIAE:A

MILBEE T AR MERE LTGE, A ML
NEMEE 18 MR (F)EAREM, HE 856km,
W4 1 AR 94660km’ , A 1 BE ¥ K R o & K K Hio
BT MRS G R IEA AR, KK RE+
SEE. XTFRINEESHY, T L7 KBS
YENT.C!2 #9 g3l i S AR %2 ER
TE S WA L AR A VD B A SR 28 B XL 7 3, T X & ST
HIRESIie S BARBIT I REBAERNRT. AT
ERRTTREESH PR 0 RFERL, &
B AR S 5B B R R A S E TR
SRR, EH T 2005—2006 EE XML RES
RIBESYHIT T BRAE KB T —EBHE, 28
HREIF

1 BRAF*E

1.1 BAEAHZE 2005 4 8—12 A M1 2006 4F 8—11
A EEZHITAHEKETHMITERE S HOKE
BYHRTTRERAE, WPEEKSE, SBEHE, K
R YIESNBIR K, I Z A K KIS R SE/, 8K
RS YA R, T RE , BRI R K i Bk
ZRAEMBRERH,
REAEFEEMAEBEREREN IR . B L
WETHSHNITEFTEHRILE G, &M

6 B 38 :2006-12-20; #:1T B 33 : 2007-03-28
BEMAB W E HRBER ST A (No.051130069) ¥ B

32 E 4R S :1000-3207(2007 )04-0524-08

THER T kP PR, B BB RE UE
MOHKE, ETHRFTE AE AEENSE
BOETHE, mETHANS ASAE, &LE KK
ME F-E BEARNERE OBE KN ENE
FH AR (5% D4R, BRI 7T A BR BN KB . e KB, ML T
RBRM TX . BRE, KT RH. EHE.
JERH  EREMERAE . TFE AEHE . HHEN
AW XEHE ARY B THEERY . F4,
15 A R(H)36 N RER

EAMIILS, EWHMIRE0 A BA SEHRK,
Tz e b WA S B A 4K 2R BUE K, 8K 0 K 08 BE
B, HEAEREREEHITERNERRE, BT
DEEERAER, RA=AHK W 5HE4ERE
BMEFREI4FTE, ERSESRARLS & H#1T,
BNERE 2H(EBFHHTERE 0.5h) ., FFAHREK
2 5% MWW 0.7% K8 /R DR FRE,
WHERESRLEE, FHSEIT 4 fE 20 BHE 2
AXRBHE UM NMEBEREN SHHBERE.
1.2 BRUSHFZE AUTILAFEBTHF:

(1) ARIAERYFHEFRE, L Margalef 15 3
Dy 3 T FE

Dys = (S -1)/logN
Kb S AREFNOFEE, N HWE DK B

WRER W HHE(1950—),5 , B R BB FH A 82 A B3I W2 2 55 . E-mail: huzq50@ 126.. com
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) 2 o) KIS

A B

(2) A R4 R P 2R 145 80, K A Shannon-
Wiener ZREMEIGE H' E& .

" = - ZP;logP; H' .. =logS

K P =n/N,n =F i BNEE,N=FEE
A

(3) HEIELHT, LA Pielon 351 IEE Jsw FIR:

Jsw=H'/H 5 B Jsw = ( - SP;logP;)/log$

VA b SnFh 2R SO0 SR AL B B L b

i F Excel #4443t 58 B o

2 GRESW

2.1 MEABREBRERESH
MAABERBFEN HELEDREE,. T H
WL TRt ARG 2 f, Kb R4 7 Fl 14
B3 F(UHBRMMERE), EZHIF 158
MAMUERNMMERIT), ERRREIYPEH
10F0 59 ¥ B8 & Hic & f (BD & hnhr 684 H IR
Filopaludina bengalensis R3% 33 Bellaya limnophila .
R YE B. smithi B 3 155 18 B. lapillorum . B
24 Angulyanra costat BRI A wilhelmin 2R M
82 Physa acuta 5B ¥ b8 Radix ovata TR E IR
R. rubiginosa M5 & Wi % Lamprotula paschalis) ;42 F
R EREA R E RN 22 F, RN 20 #), & B
i 58.3 % ;1 MRER(E DUV,
HS—RE, HIREREARE N EA R
( Mekongia hunanensis) X7+ fi FH EM BRI FSE
Y, XEZB BRI AL, B A 60 F K KB
AHEB(TEYMLAZFZ)ERNKREHY T, H
YE# 7E 2005 4F A9 JA 2 F R BIE 10 MraAl,
RRESH WEREHEXR, MILIEAER
X, NKRBASE,E2 HRGEa1+,BR
FHRIMEBF, GO 45.8% BERE HAL
PR ST B 38 B, o A AR RN IR 52.8% s REFN 1 B,
RPN 1.4%, B ML A L, VL F 3 P 00 B
KHUBMXARBS B FARERLR, 8 b
W3 A 2
2.2 MESHESHELR
MESHEMBFHEESL BEEERILT
RISPE(N6 AN RESWEE, SHREIY
B (T ) RARE SRR E ML LE
1o EREBIR 72 AP+, H 12 H7E 80% LA I
RIRESA SN, HHEERE, KPR RERF
BRI RS IR AR AR CTE IR NS I Y 0 L B AR

B T Bk o 6 R 2 06 V1 40 A B ) R BE AR B R AR
PR 7 T TR IR )T EC R UR VAT UB 4 48 |3 F T 4R
04 FHTE 25%—T5% M RESE R FERE—
BLRERFEACHE2SUTHRERE D
fi  EREERE S, PRI RS MR AT HE A
R BRI R EA IR BRARE 13
MUE 12 M RELA M, BXBIMIRATE 10
AMUT ,REERSOHRER,

L A THHESHBNBOER NE 1.
F 2 UFEH ML E P THEKESI R
MERREBFERKRES. NPHEE, L .. TH
HAR B SRS B 40 B 53 R 64 B, R EL
Mg EiEm T/ EESSEZNES HAREERE
FVLE R PR BOM 22 8 K, T W 55 2 A9 1 Fh A 22
B, B T80 12 # .22 Fhf 32 #, b if
B, THEL, FHIGEEMOREMLZ DK
FEE,TREESRKRHKREARA X, KEEWRES
WA T IRIKS IR AIE, M LKL B A .
BHRZVRIE AEERKEHNELNENE,

#2 MI&TRREDDORHEILS

Tab.2 Comparison of the species number of Mollusca in different

sections of Xiang River

TLE RELABE BUMNER BEEUMHE SEEDHH
Section of River ~ Number of Totality of Species Number Species Number

Collection Sites  Species of Gastropoda  of Bivalvia
LB 10 40 28 12
Upper Reaches
i
Middle Reaches 12 53 3 2
T

14 64 32
Lower Reaches 32

MR F , F 0BG H IR 5w s
o BIAE b W Y AR %2 B ORI B F kN i R 2 JB K3
BRI BINBIR B AR ERAR MARLSA T
LB 52 KRR R AR T Ui A YT AL KR F
HEZRMYERD, RRARNETHRORYTLK
Bk B $TIR I8 2 WA P 4R IR AR 2 B B5E 26
A TR T, RB 06 T T

MHBEHEE, B P THRALHE B
R H SR BHRT SRR (AL R AR i R 2,3 R AR
TrAg IR LRI SO, th b 0 T SR B AR
BRHTE 2 K ECAE M e 0 [N Ly b O T DR A
BZHBL. BERXEERWER, TS5 EMN&
HRMAEEIRZRA X, AL RD M HEEFE
BB B E MR EE S
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2.3 ®HWHIRENIVHEEETF

kKRS A SETFRE, HIEEE
SHRE R 6 B HHE T RES S 6 I x
R S AR B B AL RO ELBR MR (3 3) A
WA T ER T RRE S K kil TR
FIRD
2.3.1 IS 7k % T 8RR B B B W

TEAE R E R B, SR S 0 5 5K R K
WOENRRKEEEEMER, ISR RE
R BT B A KRR A MURR S, Uik 3
WO (L 12 F) IR A, R A 858 0 i
B b 42 ) ol 0 99 98 AR IR TR R LR
RN, FL 2 R 15 3R £ T 5 = SR NG A
DR, M % R, F DB TRk
AEUREE K%, SRk 3 W 8 Fh K OF
2 MMBERE, KEREEEBIRRE (£3). #
VT W 380 ) B 2 Y5 75 7K R T B 7K e 2 b T
AL, 7 BN RS By, T 5 B 1 T k1K 314 HO A 8,
Wi EHME AN R BER D, 55 R A

157K ol B AKCHE A O B, B T KR BT B, IR
TARBEAK RSP EMBREBRAZ . BF
B MEAMOCBIRRIBRENOMERE  EKRAHEE, K
A= VL B (AR B 4K MR, AT A
T OB, R S L 43
2.3.2 KEIEXHBITREIWHRM
ETEXMERRKEIWHORME EEkK,HM
VLA U A B K B O L R R I R I A R B A
AR RERE K, FEER KN KIBERS
MREEREMMELATERKEHEET Sm b, B
FARAFE, FAIERME, K& PmEAERE, B
FKE S KA B R K KR, B KA AEE K
K ABAHAER, ENEARFNERTRKXT
B, T 357 B 5 2 3R DKJEE R 1 SR Bk 1L, R T 8@ A& 3K
RS B IR, BT LA FE X IR Bk 44 B ) & R 4 1
Ko MEIAILIE S, S EIINE FHERE S (N
T K AE AEE) Rk sh 8 8 0 B fn 2 R
BHEHARKTEEE TH N ERES (BN F
o),

®3 HAYMETRESSHBAREKDNNN S LR

Tab.3 Biodiversity indices of Mollusca in the collection sites with impact factors and the control sites

wS RER HEE T YRE(S) FEEHE(Dw) ZREHEH) WA (Jsw)
No. Collection sites Environment factors Number of species Species richness Biodiversity Species uniformity
1 aH "HERIR KDY 9 2.066542 3.01359 0.95068
1-3¢ B8 Ko ARY KGR 19 3.611842 3.88243 0.91389
2 EHH WK EX 12 2.229214 2.98826 0.83355
2-%F H b 873 WAL W 22 3.710587 3.63079 0.81418
3 Fg- L BRRZ HKE 12 2.399145 3.28225 0.91556
3-%t B i35k FIR KEER 22 3.834591 3.65911 0.82067
4 A& KEF B ERX 19 3.602008 3.52217 0.82915
4%t B F =M Wt 36 5.868959 4.64745 0.89894
5 A Bk A B A B X 16 2.718646 3.73935 0.93484
5-xt B bo gt AL T ¢ 38 6.207007 4.54611 0.86627
6 ORA KERP™E 17 3.319308 3.73361 0.91343
6-XT B WE 3 31 5.473814 4.71561 0.95184

KETEMMITHEREDWORME WL
BBl R E K, B BT UK A H
AL ROKIL ARt RBEUNMKH . LigREA
ERERTREEKERAT U, B0 T Mk
RATFDR AR R B MKBIRKZEFZIA, K
NEZHSEREKF, EILEGRIMKEY, AL
WL K A K T8, 1 2 W 4 SCAL T B T 3 (An 4R
FHEEENEILE KUE THEEILERS), M
5 SRR 75 K BEH R, B LA KB VDR i
B ZILB (AR HETS O MR ) #R R T Rk,

FAREAEES EZ2TH, HERENREHYIT
T A BEEZATEY W,
2.3.3  RuyA T #4349 R I

ME3 TR, R EHILBRRE Y H YR
BNAHT oM SR 17 M)HB L FIKiEIER
WX RILBR YR (AT O 19 & MER 31
), HERESEEROHBRTERDIIE, FHE
H, EHTAPT SRAHLITLREIFERTHBEK
AT R, (6 YT B IR BRI I, ER M I &, K4k
EVI KRB, AR ®E TEMEFEM
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BIRAHYITE YK, XA NE RS Y8 IEH
A, T B8 3K 3 B DL T K R TR AT, DA BOUL
REE LI, ML T 32 B X A RAD e 5 i Y
TLEUR %, BT LUK D b X MV SRR Sh o # K 5 0
B BB RN AR .

3 Wit5EW

MRERZH , MILHKESIMHERLBER,
AMUFEREZ(2M), MTAETFEHEFHBERER
K,EMBEMITES RS+ W SR E R AR
o, ARREAELME; R ES - R, R
B 72 KA, HFE 2 (5 EMEM
58.3%) ARERHEMN XEREZ RN KRR,

ML TR, WEFNERY AW HE
FH 8 B 4 YRR TT ) B K B D b K AR T 15 K 48
KBARELEBERFEAL S, HEW T HEZ)
Y B9 A A AOATELE IR, (6 B4 3 i B o S R B R A
HERBBEL . TR MITEESI M S
RBERFEY, &I 2 M ML Y5
BB UAREFEETHILAOCHR R HER S,
BEMAMILHIRIT R LR AR BB B AN A, ™
LATHEIG SRS, RIS KL B ER B, TR
FWILE K X IR, DL 37 5 1 3 1 At 7K A= 3h
BT

TR K R A L K IR R O BRI A
HAREBEK, i TR, FFRBEE, WRT P
WA B U B b ot B K, K RIS R 3 AR R
BREEFRLV(RHREWNFER), KW, BNEHET
PEX A K Bk, 3 TR TR AWK, E R T &
MK KESEL ARESVNEFEMEBREET
R, MEERKZFR M, BRI S &
ks XM EEE2Z S B BREN
Rz,

HTRIP LW =R NERE K, BUENT
THRIR KRR K AL R E T 8 B AEAK T, KA
RFH, 520 XILBRT RAKW, FBRM KM
YT, URMIBUEBRRIRMBRY SE
RATE, UREK KR ETHEKR RN, B
BB WAL RO , 75 O 3 R = AN X
RIAET= TG HOK MR B, B E R A S W E K E Y
WEFIRIEABEE, LR SRS RN,

B

BAOFEERERRTRENVHRTNALLRLEE,
TR B
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STUDY ON MOLLUSCA OF XIANG RIVER TRUNK STREAM

HU Zi-Qiang', LIU Jun®,FU Xiu-Qin'and YAN Heng-Mei'
(1. College of Life Science , Hunan Normal University , Changsha 41008132, College of Life Science & Technology , NanHua University , Hengyang 421001)

Abstract: To determinate the species composition, distribution and resources condition of mollusca of Xiang River trunk stream
and to probe into the effect of dominant species, endemic species, rare species and ecological factors on mollusca of Xiang River,
a systematic investigation of species composition, distribution and population size of mollusca from 36 samples of 15 counties in
Xiang River was conducted from 2005 to 2006 . Diversity indices of mollusa from 12 sample sites related to influence factors were
calculated. The results showed that a total of 72 species belonging to 29 genera in 10 families of 2 classes were found. Among
them,38 species belonged to Gastropoda and 34 belonged to Bivalvia.Ten species were first reported in Hunan province and 42
species were endemic species in China. One species, Mekonia hunanensis , which has been listed in the China Species Red List as
an extinct species, was first found in the recent 60 years. The mollusca of Xiang River was in Oriental realm and had obviously
subtropical characteristics. There were 6 dominant species of mollusca, i.e. Bellamya purificata , B. aeruginosa , Parafossarulus
eximius, Semisulcospira gredleri, Limnoperna lacustris and Unio douglasiae . There were 13 rare species such as Filopaludina
bengalensis , Bellamya costata, B.smithi, Mekongia hunanensi, Angulyagra wilhelmi and so on. The species composition and
population size of mollusca at upper, middle and lower reaches of Xiang River had obvious differences. The species number of
Gastropoda was similar at each river section, while the species number of Bivalvia showed great difference at upper, middle and
lower reaches as 12, 22 and 32, respectively. In terms of the population size, Rivularia, Semisulcospira cancellata , Corbicula
Sluminea and Corbicula largillierti saw a gradual increase from upper to lower reaches, while Semisulcospira gredleri and Corbicula
nitens saw a gradual decrease.The main factors affecting mollusca of Xiang River were town sewage, hydro-electric engineering
and sand mining. Moderate amount of sewage, which was discharged into the river by cities along the river, can properly increase
the species composition and quantity of mollusca.On the other hand, a great deal of sewage and industrial effluent, which was dis-
charged into the river without treatment will cause the water pollution and in turn lead to an obvious fall in the species composition
and the quantity of the mollusca. Moreover, the establishment of reservoirs to conserve water at upper and middle reaches had a
great impact on mollusca in the reservoir area. The rising of water level and the environment upheaval made the species composi-
tion and the quantity of the mollusca, especially the Bivalvia, reduce significantly . The storage of water at upper and middle reach-
es, which made dry season longer at lower reaches and the water quality of waterfront worsened or even dried up, has caused a
great number of mollusca death and seriously affected the population size . In addition, the development of sand mining, which has
made river bed deepen and turbidity degree of water body increased, together with the like-oil compounds which usually polluted
water bodies, affected the normal growth of mollusca or even suffocated the mollusca, and finally led to a decrease in the popula-

tion size.
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