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Abstract

Abstract

The organic pollutants are currently a worldwide concern in the oceanic
environment. It needs to carry out the researches on the toxic effects of organic
pollutants on marine organisms, which could provide the datas for the corresponding
enrionmental risk assessment. Marine copepods are an important group of species
with wide range of biogeographical distributions as they serve as essential food
sources for marine organisms at higher trophic levels. Researches on the effects of
environmental pollutants on the individual and population of copepods are very
important to the ecologic al effect assessment. In this study, we determined the 96-h
acute and chronic toxicity effects on 10 common organic pollutants of Tigriopus
Jjaponicus, which were measured in the coastal area of China or the list of prior
control by other countries and organizations, including organophosphorus pesticides
(chlorpyrifos and malathion), organochlorine pesticides (dieldrin), polycyclic
aromatic hydrocarbons (phenanthrene, pyrene and benzo[a]pyrene), nonylphenol,
tributyltin and polychlorinated biphenyls (PCB77 and PCB126). The main results as
followed:

1. The results of 96-h acute toxicity tests showed that all the 10 organic pollutants
inhibited the survival of naupliar and adults of 7Tigriopus japonicas to some extent.
Obvious dose-effect relationships were found between the inhibitions and the
concentrations of pollutants. Compared to adults, naupliar were more sensitive to
most of these pollutants except for phenanthrene, malathion, and chlorpyrifos.
The order of acute toxicity on the naupliar of Tigriopus japonicas was TBT >
benzo[a]pyrene > chlorpyrifos > pyrene > nonylphenol > dieldrin >
phenanthrene > PCB77 > PCB126 > malathion. The order of acute toxicity on
adults of Tigriopus japonicas was chlorpyrifos > TBT > dieldrin >
benzo[a]pyrene > malathion > nonylphenol > phenanthrene > pyrene > PCB.

Because of different mechanisms in various organic pollutants, there was no

I



Abstract

significant relationship between logK,y, and LCsg of these ten organic pollutants.
However, LCs of organic pollutants were positive correlated with logK,,, in the
same chemicals group, which demonstrated that the toxicity of pollutants was
closely related to their chemical structures and properties.

2. The chronic toxicity of single generation exposed to nine organic pollutants
showed that development time and reproduction were relatively sensitive
parameters among ten parameters tested for Tigriopus japonicas. Of them,
fecundity in 12d was the most parameter. The endocrine disrupting chemicals
regulated the process of molting and metamorphosis of copepods through
hormonal control, thus affecting the animal’s development. The order of chronic
toxicity of nine pollutants chlorpyrifos > TBT > dieldrin > benzo[a]pyrene >
nonylphenol > malathion > phenanthrene > pyrene > PCB77, which was similar
to the order of acute toxicity.

3. A two generation chronic toxicity test was conducted in the PCB126 treatment.
The results showed that F; generation seemed more sensitive than Fy, and the
lowest sensitive concentration in F; generation was only 1/6000 of NOEC in
acute toxic test. Among the different traits tested, the body size and the nauplius
development were the most sensitive parameters. Reproduction (fecundity,
clutch size, nauplii/clutch) and intrinsic population growth was also significantly
impacted by PCB exposure, whereas the survivorship, sex ratio and the hatching
rate were not affected. Under the stress of pollutants, Tigriopus japonicas tend to
meet the energy demand of growth firstly, thus lead to less energy for
reproduction and the reduced fecundity. Copepods became more sensitive to PCB
exposure as generation developed. It suggested environmental risk assessment of
contaminants must therefore be based on a long-term multigenerational exposure

to provide realistic measure of the influences of pollutants on aquatic life.

Keywords: organic pollutants; Tigriopus japonicas; toxicity effects; development;

reproduction
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W HrhEE A M WG YW (Persistent Organic Pollutants, LA T f##% POPs) 1Tk
ZEA =80 (BUE. B, SRRV AEE T, BT AR N RS
SHE “HEMEAL” IR, IF HAERBRVEE & M B OO I . K
Jo. LIS DLW A L TN 2 AEE, CA5IER T & EBUF. %
ARG TAEFRFA R 2T, BN —DH IRV W@, POPs — ik fi
AIKHEAEIE TS, @I MR, W A28 e S PR BRI AN S R AL
W2E Y, POPs BAT PUAN BEIRHIE: REAMECK TR ). BRI, ¥
FERMECKBE B L4 =i tE, Ll POPs X AE 2555 G it ™ Al & 28 1k iz
UL TR IE SR . 4 B S TN BRI AR R 4 E . POPs AWK AE )4 Fr i
RERAB0E. B0, BB, 1 HE AN i R G B THAER, W E#
BT A Z A BN R A AR VBT, JCHAERT NARAEFEAT AT T, 37 a AT
BEP2 A ARSI 46 32 0 E 19, POPs 38 7 BA KA A s IR e, KEs 4y
POPs /2 N L&, HADKSE T A=, H. EWAE. B BERIEY)
ke E 5%, — H POPs HEAIREE, RMEBRR.

2000 4 12 A, 120 24 EH K IARRIER AL 58 M T IS PR 5 R B (UNEP)
AAUER] 12 Al POPs [E PRkt 2y i 64 EE T 4E. FIH AT 1L, UNEP
LT B FF ANEA T4k 2475 YL (Persistent Toxic Substances, PTS)HF 715 B4 27
P AL 4. 8 KF(Aldrin). 0% (Chlordane). i 3(DDT). 2k [GH]
(Dieldrin). 73k FK#)(Endrin). -£4%((Heptachlor). 755 A (Hexachlorobenzene).
KR (Mirex). B 55 (Toxaphene). % Sk (PCBs). —RE3(Dioxins). % &Y
2K HWKIR (Furans). 1 448H(Chlordecone). 7~IRAL 2K (Hexabromobiphenyl). 7575
7N(HCH) . 2 3 75 /& (PAHs) . £ IR AX — 2K ¥ (PBDE) . S {1 1% (Chlorinated
Paraffins). fiii}(Endosulphan). Fi[#EHi{E (Atrazine). 115 % (Pentachlorophenol).
A M7k (Organic Mercury compounds). A1 #(Organic Tin compounds). A HL4Y
(Organic Lead compounds). Pk (Phthalates). % FE}(Octylphenols). T J& )
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TEMFEERS RG T, RSB AR AR P D) Bk, X TN RS
RGE5H . Dife. DA RIEHIAN R AR A T BRI . K. BRI
PRI SRR T B SR AR Rl A RN B b A 38T Bk i R R Y
H R 53 o B R R — T THE I R 4T RN (top-down effect) 3% ill & LAVF AR Y NARER
FIRIGR AT I = AR AR, 53— 5T, e A SR R R I AR B 2 I B AT 208
(bottom-up effect) T3 &) HE - — & IR IIYIFN (K5 K AER . B K HT1E
BABHESRE VM A LS FIEEER, B4 — 5 E bR E K5t
%J(i1, GLOBEC. JGOFS Al LOICS £ S 7 N 2F . B X8 e 40
SRR TT, ALREXT B AR TR R B ASZ A o3 A6 BT T, 1 HLRe e 2
RAELEZS B H A P (1 B FH 295 B R SR A T SR AL A0 M AR

PR — RN 23, 8 T 1 ¥ 1] (Arthropoda) . H 744
(Crustacea) 1% & WV 4 (Copepoda) » 4% : ¥ 7K &% H (Calanoida) . % 7K & H
(Harpacticoida). %7K & H (Cyclopoida). %7K & H (Monstrilloida). 4 7K & H
(Misophrioida). 1§l %&/K % H (Notodelphyoida) LA M 1 & H (Caligoida)™, #%/E2%
MR AT (AR RIR B R R S SR IR R 3R, R W e
AERABETIR, WRE B WGPENI A= T IR R A 7= I e, RS AERS
BRI O S . I, MR E RS, R AR E Mt
Tt CL N 24 A AR A T AR R

L1 7kEFHLIS R TZTRIVR

PR B LTS B8 H LAOE (10 g/L) s AR R B K P AEAE . B3
RSP R Y, X5 WG AR ARG SV R, RE KA RAEY)
ML EAEDRP TR E L, ARG =8E0E. B0, BORE)HN, EKHE
JAL ARFE SRR T, ARAE AT DA A2 AR BT A4 3 Re™ B A L A R AN T Y
L4 24
1.1.1 ZREF

% @B Z (Polychlorinated Biphenyls, PCBs) &R b 1S & B 5 A 1y
FIEFR. —MLL 4 Wl 5 fMb e hm%, #ik E PCBs KR R A £ A 209
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Fho S5 PIEIRBE R B o0, — TS K, ST WL 7R R
B UA— BAR AN A 2 HEt, PIXS#pes. KA ATEM % REE KW, 5
SIS B R A A SR> 2, 2 U HLA AR e 1 S - /K AN R, BB AR Z 43
Be BT LS AT AP A A, DR e B A & E /K IR FEARAR A, 7E /K A= AR 4k
PRITRR A (9 B2 AT 88 T LA o o 22 U ) V2 IR BB 450 LR S 1Y
VAT, PR VAR A AL S, A2 R S T 3T K T
IR KRR K T Nk AR AR . BT PCBs & — Rk ik &4,
MTTPRE T HAE KR EBAALE T, Br— NS, K6 PCBs #52
B e Bk BP0 T Ak, AR AN SRR A PR RS
X H BT Bk B SR P A AR

2GR F Al 20 SEARIF AR A= M S K BT LR, V5 R
WSz . BEE 1956 FEIFH44E PCBs B 80 AFACHI 42 fb s b4/, 76 37 ]
T E AP PCBs i RAHASI I, Hrr2y 9000 Wh(=SUBR) A 1E i 7y fi s
RN, 20 1000 WECH SRR H gl FEr PCBs A= fifd
& BRAKRIEE R, (HIRE R X (A0 322 Tl IX . H- 53 R A g
|H7AE & 8847 i 5 PCBs & AR &, IR LRI B2 n i i, &
TS IS R VS 2 J2 K PP IR AS (¥ 2 DR T3 YR AT 7 R 2, 45 21
R RN IS R 2K o 2 BRI & &8 0.06-3.11 pg/L, YA T i
35 P 4 T R 7RO e 5 N T i o 2 e 22 GBI ) B SRR I AFL I 25
PNy A o R R JZ I K 2 G IR E N 0.08-1.69 ng/L, 2R [ [ iy 41
HABHE CAHLE, T5 32 RERUIK.

1.1.2 SR

Z 75 1 (Polycyclic aromatic hydrocarbons, PAHs)/E & LA YI(KE. A
PRI SRR E R T 400 CHY, SRIRLAR AT R0 BT A
FNHEE R Bl 28 B i BRI B RS, S Rk S AR A Y 7 i e L
B AR NI, KA P 2 38 55 18 G T B AN W e S 8 45 thadh N g IR T,
3G KR BE AN WAL, B RS AR BRI A2 B TR K
Wi, AEYITEMESRIR R, W2 PAHs HABURIER, RAWNMEEEIIGTEY.
FEIRRHAA 129 P A=mE 5%, A 16 FZ2H7&P. PAHs 1ff
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