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1.2 XBAY

RO T (% TN ) e 50 Jm) 55— Vg VR AF
FEPAE B L e 80 CHRAE; RIRATE. 5
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1.3 REF %
1.3.1 ZAHEF AR

PRICHNR7E 2216 £33 . 20°C . 180 r/min 1%
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R AMIFESREYN 6 MIBEEYHIMESY
Tab. 1

Acute toxicity of four characteristic pollutants on six marine organisms

ZiRY) ZREY ey M RE R P14 ECs0/LCso(mg/L)
KICHTE y=0.76x — 3.48 0.98 <0.01 97.4
RIRMEH ¥ =3.09+0.0003 x> /02 0.99 <0.01 552
S (CeHL0) i PGB AR PR £ y=10.84x—0.62 0.93 <0.01 32.75
o 5 BRI y=0.33x+0.35 0.90 <0.05 15.63
i H y=222x+1.58 0.90 <0.05 34.73
PARZINES LN y=1.71x+229 0.99 <0.01 38.27
KGR =145x—-4.18 0.99 <0.01 3.57
y
RICA B y =2.01+0.34xe™ /12 0.99 <0.01 4.1
KB Zn™ T LR B R y=1.42x-0.90 0.99 <0.01 10.76
- Wi AR T (£n e .
5 BRI I y=1.99x-0.18 0.98 <0.01 2.21
< =1.31x-0.90 0.87 <0.05 11.51
y
FLAHUE X UR y=3.37x+3.00 0.93 <0.01 3.91
KICUNTHE y=2.87x-10.91 0.98 <0.01 30.2
2KAERE ¥y =6.35+15.85x¢™ /092 0.94 <0.01 5.10
+ R R 1 LG IR 52 £ y=1.156 x +0.51 0.90 <0.05 1.16
SDS 52 1T PRI R y=0.92x-0.22 0.92 <0.05 6.91
B y=2.76x+3.98 0.99 <0.05 2.34
LA 2 % iR y=2.17x+3.95 0.99 <0.01 3.00
KGN =536x+18.0 0.95 <0.01 0.0296
y
RERMAEHE =2.73+292.57x" /072 0.99 <0.01 0.0593
y
LR (He™ 17 R B T P 61 »=10.889x +2.3 0.94 <0.01 0.0113
Jk(Hg bt s s
5 BRI & y=176x+5.02 0.93 <0.05 0.0031
< =1.88x+7.89 0.95 <0.05 0.0293
y
FLEAE X R =3.09 x + 8.59 0.99 <0.01 0.0635
y
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S

Z W HI/T 154-20040 4 25 75 B 2 £ M40 b
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0.063 5 mg/L, FIM Jh m#Etk; SDS X 6 FEFEAY)
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¥ LCso/ECso N 2.21 mg/L~11.51 mg/L, FM K| &
BEPE; RERXT 6 FPEEAEY) LCso/ECso A 15.63 mg/L~
552 mg/L, RIAh | AREETE. 4 Fhis Xl kOt
W R AR S R R /MR R : Hg? >
Zn*">SDS>H Wy, X [CHfHRpata . ik . FLYN T
IREEMER/IMR K R : Hg®>SDS >Zn*' >}, [ ik4h
SRR, IRBE AU A5 W00 7 BR 1 7 Hg™ 414y
(RS I £

2.3 6 FEFEA M EHABBMILER

G 4 FHEFIETS Y Xt 6 FhifEvE A Wi A 93
PEARIRZE T, 4344 L W x5 Y Y LCso 5% BCso 12
THEY, Gt & HET IR (R 2); HE4 1~6 X
RNIRRAME N 1~6 B4, LA A WA AR Uik o i F
BIRL (HE 2 IR < HE £ B0 1 B0 ok AN [R) AR 25
DAY R BB . R 2 WTN, E TCA AR g fa
ST . WL LNEXTER . RARATR. £
JCA B BSR40k 2.5, 2.0, 3.5, 4.0, 4.75,
4.25, i 6 FEFEAYINIZER . Zn® . SDS. Hg K
ORI A < 58 Ty AR e >0 DG Bl O B £ > 1 >
JLANEE X R > YA TR > A A B
24 6 M EH AN EMARKBESAHT

K5 4 FPRAETS YL 6 P A= P il S B s B A
10 ANEAIXTEL, RH spss13.0 #4251 T Pearson #HC43
Mr(WUE &L, AUR), 459 3. 4R ER, ZeaE S
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Tab.2 Comparison of sensitivity of six marine organisms to four characteristic pollutants

LCso 3K ECso I/NHEA iR

2 Y
1 2 3 4 5 6

¥ FC A pE £ 1 2 0 0 1 0 (1x1+2 x2+5x1)/4=2.5
52 1 I R 3 0 0 0 1 0 (3x1+1x5)/4=2.0

B 0 1 2 0 0 1 (1x2+2x3+1x6)/4=3.5
JLAAEERS AR 0 0 2 1 0 1 (2%3+1 x4+1 x6)/4=4.0
RIRMATHE 0 0 0 2 1 1 (2%4+1x5+1 x6)/4=4.75
KA 0 1 0 1 1 1 (1X2+1 x4+1 x5+1 x6)/4=4.25

T AT T 3 R =45 44 YRR % A W 3R 2 45 U B30/ A8, AR 3/ o W SRR P ey

R34S R 6 MIBFEYHEMMBXES

Tab.3 Correlation analysis of the toxicity of four characteristic pollutants on six marine organisms

S AH S KICATE RIRATE WR R fa 5 BRI B L& 35 X R
. e N o 1 0.901 0.938 0.998** 0.955% 0.965*
KIME  MXREPE
/ 0.099 0.062 0.002 0.045 0.035
N . 0.901 1 0.905 0.883 0.913 0.977*
RIKATE MWMEREPHE
0.099 / 0.095 0.117 0.087 0.023
N " 0.938 0.905 1 0.919 0.999** 0.968*
LNl MHERF PH
0.062 0.095 / 0.081 0.001 0.032
s . N - 0.998** 0.883 0.919 1 0.938 0.950*
FlHEE MR PE
0.002 0.117 0.081 / 0.062 0.050
N v 0.955* 0.913 0.999** 0.938 1 0.975*
B MHERF PH
0.045 0.087 0.001 0.062 / 0.025
. N v 0.965* 0.977* 0.968* 0.950* 0.975% 1
JLANEXTHR RS PE
0.035 0.023 0.032 0.050 0.025 /
Hr o MM (P<0.01);  “*7 L MICHEE 2 (P<0.05); /7 . RARKHE

5% T R 28 A v E 6 P8 e 5 1 e A g T
PaAH AR 035 (P<0.01); AOGANTR 5 4 3L LK FLa
WEXTHRY 5 AR 4y 1) B2 B A OGP B 2 (P<0.05);
LA A g ) PR O A S AN (3 (P>0.05)
3 it

FAE A48 7 A 30 R LA XS e ) Bk
MEE M A SO EER . REE. 5
P AR WS AR W MR AR . SR
S A RS B e B R 25 S A oA M RN
I, 95 E AR LT R T R 4 R
MR A YA e A TR IR AR SR A
SIS A W v ED R R AR S A AR RS, B
2N T A A I g U0, o
[CHfHRpE St BRIE I . 3% RO (V. fischeri) . B
R EE . [ R AEA LAY, BATRENS
N T s a4, BT SEmn . REAR
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HERC bR e S8 3 AR R T AR A W U

FAT, FE A R T S s N R 2l A
B I IR Ok P A V5 e xS AR AR R SRR R
FAEE KT, HHERE A YR s g,
AWRLR R, HE 3R RATERK 72 h ECso
0.059 3 mg/L, 5k A5 g v vk i R 4 A 3
(e %% 1 & & (Chaetoceros curvisetus), 96 h ECsy N
0.042 mg/L), & T EAMEPEREREREIEST R (7 FOBURE
(Ditylum brightwellii), 5 d ECsy i 0.01 mg/L) (https://
cfpub. epa.gov/ecotox); Zn” X} ## FCHR Y 15 min ECso A
3.57 mg/L, %FiHf% 96 h LCso K 11.51 mg/L, T [E4h
22 FESE Zn X R ICIREE Y 15 min ECso g 26 mg/L!',
YR HUR) 72 h ECso A 37 mg/Lhttps:/cfpub.epa.gov/
ecotox), 7% PA [ T v A2 ) 7 1 U 5 [ AR A
M BURMEAATE — & 2 5, X 5ESMUEF s R
ARARL, 3 — 25 Ay v [ A b ) ol 2 1 A0 ) el S 4
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1> 58 BRI 1o > 1t > PLY I X MR > A2 [ B > 9%
IRORER, bR g 2R 5 A U A AR L

BE b, R R A SR M S50 AR M) b 2
%, FHEA AW H SN 5 e M K A AR AR R G 25
G, (HEEMEITPM TAR R R BAS tR Bl 35
AR ) AR DGR S04 B T L —Fh AR My Bt
RO At 22 F A= W R Pk, 8 TR PEAN TS R X A
i) A2 2L A W) B KF-, DRL G R SR ) A 2 21
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Abstract: Given the yearly increases in the number of offshore drillings, the utilization of drilling fluids has rapidly
increased. The environmental hazards associated with drilling waste have attracted a lot of attention. Therefore, it is
important to select ecofriendly drilling fluid additives and screen for reliable bioindicators. In this study, the toxic-
ity of ZnSO, 7H,0, HgCl,, phenol, and sodium dodecyl sulfate (SDS) was investigated according to the guidelines
of ISO 11348-1 (2007) and the Chinese national standards (GB/T 21805-2008 and GB/T 18420.2-2009). Marine test
organisms, including bioluminescent bacterium Vibrio fischeri, marine diatom Chaetoceros muelleri, cladoceran
Moina mongolica, anostracan Artemia salina, whiteleg shrimp Litopenaeus vannamei, and fish Mugilogobius chu-
lae, were selected for this study, considering their high sensitivity. The results showed that Hg”" is highly toxic to
the six marine organisms. Zn’" and SDS are moderately and highly toxic, respectively, whereas phenol exhibits a
moderate to low toxicity. The order of sensitivity of the species to drilling fluid characteristic pollutants is as fol-
lows: M. mongolica > M. chulae > A. salina > L. vannamei > V. fischeri > C. muelleri. Furthermore, there are sig-
nificant correlations between M. chulae, A. salina, and L. vannamei and between M. mongolica, V. fischeri, and L.

vannamei. This study aids in the selection of test marine organisms for the evaluation of toxicity of drilling fluids.
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