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Screening Native Freshwater Molluscs for Establishing Aquatic Life Criteria

QIN Lu-mei'?, ZHANG Ya-hui*, CAO Ying?, YAN Zhen—guang?, ZENG Hong-hu', LIU Zheng—tao®

(1.College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2.State Key Laboratory for En—
vironmental Criteria and Risk Assessment, State Environmental Protection Key Laboratory of Ecological Effects and Risk Assessment of
Chemicals, Chinese Research Academy of Environmental Science, Beijing 100012, China )

Abstract: A series of systematic studies on water quality criteria(WQC ) has recently been conducted in China. Screening of test organisms
is an important part for developing WQC. Molluscs are major components of test organisms for establishing aquatic life criteria. According to
the WQC derivation guidelines of the US EPA, toxicity data of twelve typical native freshwater molluscs were collected and screened from
the ECOTOX database and other published literatures. Three types of pollutants that are most toxic to molluscs were pesticides, heavy met—
als and conventional pollutants. The species sensitivity distribution(SSD ) of molluscs indicated that the cumulative probability of Semisul—
cospira libertine to dinoseb was 21%, Lymnaea stagnalis to ammonia 8% and Corbicula manilensis to sodium nitrite 3%. These three mol—
luscs were also sensitive to pesticide(dinoseb ) and to conventional pollutants (ammonia and sodium nitrite ). Thus they could be regarded as
test organisms for the aquatic life criteria.

Keywords: freshwater molluscs; criteria test organisms; pollutants; species sensitivity distribution; water quality criteria
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Table 1 Distribution of freshwater molluscs in China

H1IX District FEEKIR P2 Main species of molluscs
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Table 2 Typical species and geographic distribution of molluscs in China

Zh¥ 432 Classification of animals

YyFh £ FK The name of the species

IR/ A Geographical distribution

HIZR} Viviparidae [ FIR)E Cipangopaludina T [E| [ HIR Cipangopaludina chinensis  FEIpIL "7 5 (AL RS LB AR 23 U155 3
FRAE B FHIZ Cipangopaludina cahayensis [BEFE b Tl Eg 420 00 S5t

INEJE Bellamya

JRIZEL Melaniidae  FEIHEEIE Semisulcospira

FULBAZE Melanoides
MESENR)E Lymnaea
/IHESEIR)E Galba

MESZIER]L Lymnaeidae

Jit BEMER] Planorbidae [ i Indoplanorbis

JEBEIEF Physidae JEREIRE Physa
JHRJE Pilaidae JHURJE Pomacea
A} Unionidae W& Hyriopsis

WA} Corbicula WiJE Corbicula

FUEIRNE Bellamya purificata
TGRSV EE Semisulcospira libertinag — TEAK LT V2EH0 WV YLIE HIIE WIRS R A R

SR BB Melanoides tuberculata
K HESZIZE Lymnaea stagnalis
IINHESENE Galba pervia

E[IE i W42 Indoplanorbis exustus
RIEHEIZ Physa acuta
157512 Pomacea candliculata
=W Hyriopsis cumingii

MR Corbicula manilensis
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Table 3 Pollutants most toxic to twelve molluscs

YFh A pr 159y Fiaf-3 LCs 2 ECs/ BNl /g L e Sl

Biological name Pollutant pe- L SMAV/pg- L™ Concentration range/pg- L™ Data source

i 2 Cipangopaludina chinensis A 12 800 SCHR29]
w4 HH2 Cipangopaludina cahayensis R 7280 6760~8320 SCHRI30]
2,4,6- =5 8980 8540~9430 SCHR30]

T 104 230 314~464 SCHR[30]

SOV, Bellama purificaa A W -
AL 3390 2819~4078 k(31

HORKBVAEE Semisulcospira libertina SR R 80 TikI32]
Ho IR 1 130 SCHRI32]

[EES 7S 500 SCHRI32]

S ERAR Melanoides tuberculata SE 2800 2300~3300 SCHR33]
k= RTHER= R 324 000 SCHR[34]

HKHE S22 Lymnaea stagnalis =TI 0 SCHEs]
NAT I 210 170~270 SCRiR[36]

= 820 SCHR[37]

IIHESZIR Galba pervia 2,3,5-=&m 525 SR 18]
2,3,6- =AM 1925 SCHR18]

E[JEE it WE M2 Indoplanorbis exustus ENpfi & 32 825 SCHk[38]
Ky 125 750 107 100~146 750 SCHk[39]

Eppiih 1081 342 SCHR[38]

RIEDEIR Physa acuta TR 160 k[14]

BT 24 i % 340 SCHR40]

R A 1643 ik[40]

1877 48, Pomacea candliculata KL, 2595 Sk
BENATY 18 680 SCHk41]

= WL Hyriopsis cumingii FARTRA 10 400 Hk42]
[ Corbicula manilensis PR 86 64~116 SCHiR[43]
SRS Z B 235 157~351 SCHK43]

RIATETEA0] 250 SCHRI43]

T RN RN RN AR L5 2 RIS 96 h L.

Note:The “blank” in the table indicates NS. Data for this study were all 96 h L.Cs,.
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PR | F e FNER1Y 3l 5K A B 2R kA T 32 1A
Yyt e DTSR , TR IR AS R A 75 e AR D Y
A - HUBRSZ RN, 1R B AR S K SRR 2
LRI e AT o BB 15 Qe R B30 14
R AEY), AR A LU AR YA Se T FE AR A
SYPRA AR . R AR S 32 R )
2B K AR A W R E R RIS SR AL TR AR AR
{HL i TR WA AT Qe s e i B = XERUGHR
KA (A L AR S P A TR T AN, JCIE 2R
TR 52 IR Y 2 B AR A R AT A —
SE AN E P, S5 B AR s K AR sl 241k
K MBS, AN W AR IR OK B AR S s MR , DAREAR
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Figure 1 Species sensitivity distribution of twenty—two pollutants
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Continued figure 1 Species sensitivity distribution of twenty—two pollutants



1798 KA IRERIE FE335FEIH

T iy

FiR

M

U e w0

el
[

% 08 Niclosami(.le _f;.- :T 0.8 Sodium nitrite ‘_'_‘-.' =
© % |. ethanolamine salt:g.;_.ﬂ;-:ﬂ__ T ) f;J p o
B A 0‘65' ] H Corbicula manilensis $ S 0'65' _,:é?v
e | ;r.*. % s S
. S 041 A3 < £ 04t s e
£ 02t g E 02f a &
=R L EO o o
o 9B - o == Wl Corbicula manilensis
1015 20 25 30 35 40 45 50 20 25 30 35 40 45 50 55 60 65
WeEEXT R SMAV/pg - L™ WX EL SMAV/pg - L
Logarithm of the concentration Logarithm of the concentration
S 1 22 PSRBT RS RS S R E
Continued figure 1 Species sensitivity distribution of twenty—two pollutants
4 12 FERENXS 27 # B RS RS
Table 4 Species sensitivity of twelve molluscs to target pollutants
wEY B YY) The 1M 4B Biological name FEEEA HF AR YUt
Compound  most sensitive pollutants & ’ Toxicity data volume Rank Cumulative probability Species sensitivity
424 Pesticides LRk o [ |7 2 ( Cipangopaludina chinensis ) 8 3 33% FHRF AR
—IRSLB B ER R TGRSR 1515 (Semisulcospira libertine ) 12 5 38% XA %
IRy TGRS 75 s (Semisulcospira libertine ) 13 3 21% It
TRFERR FG%5E 15 s (Semisulcospira libertina) 6 3 43%
AR T LRI ( Melanoides tuberculata) 38 37 95% E[ B0 NG
ENBRR B[ B it 5 92 (Indop lanorbis exustus ) 8 6 67% AU
ENAEh [ Ji Mg 1 (Indop lanorbis exustus ) 4 3 75% U
TEFLI RIEMEIR(Physa acuta) 72 53 50% AU
P & 1 2% IR ( Physa acuta) 7 4 50%
B RS geﬁ%ﬁj‘ti%(Physa acuta) 29 28 93% AR
KZ B 1R 7718 (Pomacea canaliculata) 11 8 67% AU
=R R4 & A8 (Pomacea canaliculata) 31 28 88% E| 8o N =g
SRR B WL ( Corbicula manilensis) 32 21 64% AU
Te B S ER B Bellamya purificata) 176 87 49% MR R
Heavy metals AL SURFR B8 (Bellamya purificata) 164 109 66% i
=T RANS HKAE SR (Lymnaea stagnalis ) 48 42 86% A AR
AR R WA (Hyriopsis cumingii) 91 34 37% AR AN
WY 2,4,6-=5m ARl HR( Cipangopaludina 16 14 82% A AR
Conventional cahayensis )
pollutants g b i . . .
Tl R A& 2 ( Cipangopaludina 9 6 64% p N
cahayensis )
blEEkiE el B R R PRI ( Melanoides tuberculata) 42 36 84% PR AR
NET W FKHE S (Lymnaea stagnalis ) 12 6 46% AR AR ik
HWHIE YY) A K MESENE (Lymnaea stagnalis ) 48 4 8% U
Conventional 2.3, 5-=4l JINHESEWZ (Galba pervia) 2 1 33%
pollutants
2,3,6- =4 JINHESEWR (Galba pervia) 3 1 25%
Ky E[1 B Ji W W2 (Indoplanorbis exustus ) 71 54 77% A
MEE W ( Corbicula manilensis ) 12 11 85% JEH AR
SR AN R ( Corbicula manilensis ) 33 1 3% R H AR

RN R R DT 8 DR BT RS A o

Note:The “blank” in the table indicates that no species sensitivity was analyzed when the number of toxicity data was less than eight.
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