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Abstract: The high marine water quality criterion (HSWC) and low marine water quality criterion (LSWC) of lead and
methyl-parathion derived by species sensitivity distribution (SSD) method were analyzed and compared with their limit
values of marine water quality standards (GB 30974997). Results indicated that the existing marine water quality stand—
ards in China cannot provide proper protection for the most of marine organisms due to the lack of adequate scientific evi—
dence and there was a problem of over-protection or under—-protection for marine organisms by different standards of pol—
lutants. Combined with the water quality monitoring data of Chinese coast the rationality of seawater quality standard
(GB 30974997) was investigated. Based on these the countermeasures and suggestions on the development of Chinese
marine water criteria and standards were proposed in this study.
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Table 1 The acute toxicity ( LCs,/ECy,) data of lead to marine aquatic organisms

/(pg-l™)
Species name Group Genus average acute toxicity values/(pg*L7)
3 500
Skeletonema costatum Alga
. . 2 300
Chaetoceros curvisetus Alga
5 000
Phaeodactylum tricornutum Alga
220
Chlorella vulgaris Alga
877
Ulva pertusa Alga
. 2703.33
Artemia sp. Crustacean
. . . 1920
Neomysis awatschensis Crustacean
. 2 000
Penaeus pencillatus Crustacean
. . 902.33
Penaeus chinensis Crustacean
. N . 4 000
Brachionus plicatilis Rotifera
) . 1 020
Chlamys farreri Mollusca
L 8 600
Argopecten irradians Mollusca
1792.15
Mytilus edulis Mollusca
5913.33
Perna viridis Mollusca
I . 1 300
Cynoglossus semilaevis Fish
1530
Scorpaenichthys marmoratus Fish
. . . 375
Oryzias melastigma Fish

2

Table 2 The chronic toxicity data (no observed effect concentration NOEC) of lead to seawater and freshwater organisms

Species name

Group

Habitat

/(pgeL™)

Genus average chronic toxicity values/(p,g'L4 )

Gracilaria tenuistipitata

Stichococcus bacillaris

Ulva pertusa

Chlorella vulgaris

Alga

Alga

Alga

Alga

Sea water

Sea water

Sea water

Sea water

450

100

625

500
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2
. Lo 125
Mytilus galloprovincialis Mollusca Sea water
. . 142.
Chlamys farreri Mollusca Sea water 3
Meretrix lusoria Mollusca Sea water 100
500
Cynoglossus semilaevis Fish Sea water
1 000
Sparus macrocephlus Fish Sea water
. . . 20
Oryzias melastigma Fish Sea water
. 69
Chlorella pyrenoidosa Alga Fresh water
265
Daphnia magna Crustacean Fresh water
. . - . 5.7
Cyprinus carpio Fish Fresh water
78.
Oncorhynchus mykiss Fish Fresh water 8.88
- 156
Hydra pseudoligactis Coelenterata Fresh water
3
Table 3 The acute toxicity data (1L.Cq,/ECy,) of methyl-parathion to aquatic organisms
/(pgLl™)
Species name Group Habitat Genus average acute toxicity values/(pg*L™)
Artemia salina Crustacean Sea water 1926.4
19 899.75
Artemia sp. Crustacean Sea water 989
67 000
Brachionus plicatilis Rotifera Sea water
3300.5
Chasmagnathus granulata Crustacean Sea water
. . 1.4
Corophium acherusicum Crustacean Sea water
6 910
Crassostrea gigas Mollusca Sea water
109.2
Metapenaeus monoceros Crustacean Sea water
Neomysis awatschensis Crustacean Sea water 18.7
Nitzschia closterium Alga Sea water 2650
2
Oryzias melastigma Fish Sea water 8295
Pagrosomus major Fish Sea water 36 800
1
Platymonas sp. Alga Sea water 690
Platymonas subcordiformis Alga Sea water 6300
12
Thalassiosira pseudonana Alga Sea water 70
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4
Table 4 The chronic toxicity data (NOEC) of methyl-parathion to aquatic organisms
/(pgL™)
Species name Group Habitat Genus average chronic toxicity values/(pgeL™)
2
Anabaena inaequalis Alga Fresh water 5 000
. . . 0.99
Ceriodaphnia dubia Crustacean Fresh water
4937
Chlamydomonas reinhardtii Alga Fresh water 93
. . 0.5
Corophium acherusicum Crustacean Sea water
Cryptomonas sp. Alga Fresh water 637.9
. . . - N 500
Cyprinus carpio communis Fish Fresh water
0.25
Daphnia magna Crustacean Fresh water
e . 380
Heteropneustes fossilis Fish Fresh water
. . . 50
Neomysis awatschensis Crustacean Sea water
1 000
Oryzias melastigma Fish Sea water
e . 2 124
Tetrahymena pyriformis Ciliophora Fresh water
400
Thalassiosira pseudonana Alga Sea water
456.1
Urotricha sp. Ciliophora Fresh water
1.2 HSWC  LSWC. 95%
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Fig. 1 The species sensitivity distribution based on acute toxicity (A) and chronic toxicity (B) of lead to aquatic organisms

Note: LCs)/EC5y, 50% lethal concentration/50% effective concentration; NOEC no observed effect concentration.
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Fig. 2 The species sensitivity distribution based on acute toxicity (A) and chronic toxicity (B) of methyl-parathion to aquatic organisms
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Table 5 Comparison between seawater quality standards and seawater quality criteria of lead and methyl-parathion (pgeL")
(GB 30974997) 17
The present study Chinese marine water quality standard American marine water quality criteria
Compound HSWC LSWC
Class 1 Class 11 Class Il Class IV Low value High value
Lead 200 6.2 1.0 5.0 10.0 50.0 8.1 210.0
Methyl-parathion 6.0 0.04 0-5 10 " -
HSWC ;LSWC ; =7

“« o

Note: HSWC is high seawater quality criterion; LSWC is low seawater quality criterior; “— ” represents no corresponding American marine water quality cri—

teria.
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