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Difference of Species Sensitivities for Aquatic Life Criteria in China and the USA
WANG Xiao-nan, YAN Zhen-guang, YU Ruo-zhen, WANG Wan-hua, CHEN Li-hong, LIU Zheng-tao "

(State Key Laboratory of Environmental Criteria and Risk Assessment, State Environmental Protection Key Laboratory of Ecological
Effects and Risk Assessment of Chemicals, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Recently, China has commenced water quality criteria ( WQC) research using the species sensitivity distribution ( SSD)
method. However, it is difficult to obtain sufficient toxicity data on native species for thousands of contaminants. In this study, the
feasibility of deriving aquatic life criteria using toxicity data from non-native species was analyzed ( taking the USA as an example).
Firstly, 10 pollutants [ As( Il ), Cr( VI), Hg, Cu, Pb, Zn, nitrobenzene, parathion, chlorpyrifos, tributyltin] with plenty of toxicity
data (at least 3 Phyla and 8 Families) both in China and the USA were selected based on the recommended aquatic life criteria of 58
pollutants by the US EPA. Secondly, the two-sample Kolmogorov-Smirnov (K-S) test and comparison method of important points of
HC; and HC,, ( hazardous concentrations for 5% of the species and 50% of the species) were used to determine the difference of
species sensitivity between China and the USA. The result of two-sample K-S test showed that the difference of species sensitivity to
Cu, chlorpyrifos and tributyltin between the two countries was significant (P <0.05). Additionally, there were significant differences
for HC; values [ Cr( VI), chlorpyrifos ] between the two countries, as well as the HC,, ( chlorpyrifos). As a result, there were
significant differences for the species sensitivity to some pollutants [ Cr( VI), chlorpyrifos, etc. ] between China and the USA.
Therefore, in this situation, “over-protection” or “non-protection” may happen when using the criteria values or the toxicity data of
American species directly to protect the Chinese native species.

Key words: aquatic life criteria; China; USA; native species; sensitivity
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Table 1 Biological toxicity data of native species for chlorpyrifos
I A R 5 [ B SCPE P R RO
FE e (ECe) g, BT 4, ik BT Lo (ECs)

/pg-L /gL
1 0. 89 EESSEIEN Penaeus vanmamei [35] Gammarus lacustris 0.11
2 1.08 PRI Chironomus sp. [36] Gammarus pseudolimnaeus 0.18
3 4.61 KIUE Daphnia magna [37 ~39] Gammarus fasclatus 0.32
4 11. 60 HIF Macrobrachium nipponense [40]  Preronarcella badia 0.38
5 22.90 A 4% B Eriocheir sinensis [41] Claasenla sabulosa 0.57
6 26.23 F Rl Pseudorasbora parva [42, 43] Leptoceridae sp. 0.77
7 50. 00 Hfh Ctenopharynodon idellus [44]  Peliodytes sp. 0. 80
8 52.00 ) 1 P 3 Odontobutis potamophila [45] Neoplea striola 1.38
9 67.55 T BH £ Lepomis macrochirus [42, 43] Orconectes immunis 6.00
10 149.20 gl £y Cyprinus carpio [46]  Salmo gairdneri 8.49
11 160. 00 R 5% I iR Physa acuta [47]  Preronarcys izal lfornlca 10. 00
12 172. 00 fife £ Hypophthalmichthys molitrix [48]  Lepomis macrochirus 10. 00
13 193.20 Rt g e Btk Paramisgurnus dabryanus [49] Salmo clarkl 18. 00
14 200. 00 Z IR % Moina macrocopa [50]  Salvelinus namaycush 98. 00
15 557. 67 filfi fr Carassius auratus [51 ~53] Plmephales promelas 331.70
16 800. 00 FR A I R ] Bufo gargarizans [54]  Aplexa hypnorum 806. 00
17 2 400. 00 T R ) Rana limnocharis [39] Carasslus auratus 806. 00
18 4320. 00 b7y Bellamya lapidea [55]  Ictalurus punctatus 806. 00
19 6 310. 00 A (5] 2 Cipangopaludina chinensis [55] / /
20 8 750. 00 bL Corbicula fluminea [55] 7/ /

2.2 YR EURE 2 R T

AGFFERT 10 Fiis Gy i) v 56 P OB 53 A
AT THA (B 1) E L Wy Fh ekt o3 A ih 2
F195% & A5 X (Al 1Y 2= 5 Al A1, As(Ill) . Hg, Pb,
Zn | FHEER X 0 0y h 38 SSD ik AR,
95% EAF X [ABEARE A HEFEM . — TP Cu,

Cr( VD) iy 3€ SSD HHZ& 1 95% A DX (] 35 it 22 5%
K. [FIR AWFFE R FHOUREAS K-S K Xt b SE i)
BN A3 0 22 S HEA T T 400, LRSS R L3R 3, &3
K-S K56 nl A SRt Cu, 80 = TR0
BRURMEAFAE B 22 5% (P <0.05). TP 3E SSD il £k
(AR 25, e ) 2 AR L DX 3R 170 i 228 B3 S BOHC A
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Table 2 Biological toxicity data of native species for tributyltin

T [ A= Wy R PR 5 ] B U SO v 8 P
FE L (ECe) g, BT 4 K T4 Lo (ECs0)

/pg-L /pg-L
1 1.17 PrEd MR Radix plicatula [56]  Hydra oligactis 1. 14
2 2.00 KIUR Daphnia magna [57]  Hydra littoralis 1.20
3 3.15 g Cyprinus carpio [58]  Chlorohydra viridissmia 1. 80
4 5.82 fLAEfn Poecilia reticulata [59] Pimephales promelas 2.60
5 8.30 AR PH A0 Lepomis macrochirus [60]  Gammarus pseudolimnaeus 3.70
6 16. 60 PRIl Chironomus plumosus [61]  Daphnia magna 4.30
7 28.70 i g Carassius auratus [62]  Oncorhynchus mykiss 4.57
8 51.00 LAAREL Macrobrachium rosenbergii [63]  Lumbriculus variegatus 5.40
9 145. 55 piNAMEEY L] Branchiura sowerbyi [64]  lctalurus punctatus 5.50
10 241.55 T T S BRI Chaetocladius sexpapilosus [65] Lepomis macrochirus 8.30
11 285. 40 2T 5K I 4 1L Tokunagayusurika akamusi [61] Culex sp. 10. 20
12 335.63 HERTAK 2215 Limnodrilus hoffmeisteri [64]  Salvelinus naymaycush 12.73
13 / / / / Elliptio camplanatus 24 600. 00

(25 5. R AR 55 308 Xt 19 ) 00 R e 0 A ) B
BN HC, HC, H AT T AL, T USEPA“ 4§
B 7 HAETHE FAV (HC,) A M A fEH5E HC,,
{8, BRI AEASHF G TR FH log-logistic SSD 5, 4351 X
rh 36 A AR YRR R RS R AT T AR B TS HC
BN HC,o fH, #R )5 X 36 W E Z Ml Y HC . HCs,
TR (R 4) G5 RBRPEMEC(V)
BESEMRY HC, H 25 5t — B g, AL
HC, fH 22 5 i — A E 1.
#3 RAWEE K-S RRPEYHEBEES

Table 3 Difference of species sensitivity distribution between

China and the USA using two-sample K-S test

15U n n, ks P(K-S K 5)
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Fig. 1 Species sensitivity distribution of 10 pollutants between China and the USA
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F4 hEYF HC, T HC, HERERY
Table 4 Difference of HC5 and HCy, values between China and the USA

b/ Yy HC; = FAEEL HCs, =554
o = Py 277.88 0.83 9867.11 1.03

As(1II)
P 335.29 9593.34

(VD) o [ Py 4.15 0.09 5478.86 0.31
P 41.71 17 402.83

He [ Al 3.52 0.41 139.95 0.73

° S [ Y 8.69 191.54

Cu o = Py 1.68 0.24 61.17 0.46
2 E Yrkh 7.00 131.62

In o = Py 23.40 0.14 2174.85 0.70
P 170.26 3110.93

- o = Py 13.15 0.54 5754.40 0.63
P 24.49 9089.50
hE Y Fh 0.63 63.00 116.70 21.14

e P 0.01 5.52

R FPEWMP 11.23 0.56 63.49 0.89
L E Y Fh 19.88 71.21

By FPEWMP 0.70 0.93 23.55 5.14
ESELyE 0.75 4.58

Lk FPEWMP 0.05 5.00 169.04 3.75
Ly 0.01 45.07

1)HC, 5 HCoXEBIAS( ), Cr(VI) | Hg. Cu. Zn. Pb, AFGERE. = T3 AEFEMY 0 Rpg- L) X BRI AR Kymg 1. 5 2554

3 [ HC, 3 HCy, f/ 56 ) HC, 8% HC i3

Kege (£ 3) S EYFXTAs(I) | Hg, Cr(VI) |
Zn ., Pb XPGRME | AEEEAR 0 BEUBAE S A A B
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BB E D AR B E 2R (P <0.05). A
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TURRAE 53 A A AFAE 0.3 PE 25 57 (P > 0.05) . Maltby
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W R R KON T B Sh i A SE
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(P >0.05) HRAT & BRI 5 B shPxtix 3
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UM = 1 3R 1 A 4 Y X R (0. 89 pg-L7'),
HUE R WA FE R (1,08 pg L"), EE B
B K241 (0.38 ~1.38 pg-L7"), I EH N1
& H T ER R AR O I BB (11, 60 pg- L7
22.90 wg L ) METIEERY Orconectes immunis (6. 00
pe L7 AWFGE R, TR 0 28 DL R) f0 0 =
171 3 B AR R OR300 36 1 R X R SE A
U (8.49 . 18.00, 98.00 mg-L~") & T3k [®
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HC 5, Y 22 57 2 P A ) 32 K A AR 0 b R HO X6 5 5T
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FH 9 B v (R AR 30 B K AR AR T BEARAE SR Y
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PSR sy | TR R e 2R AR A 2 (1. 17
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Ykt = T BB RO E AR, SR, FR R 2 | 3R
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