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Acute toxicity of crude oil (WSF) on the mortality and respiration rates of Neomysis awatschensis
was examined. This experiment was conducted by static and short-term bioassay procedure.

In lethal test, the test animals were exposured to 8 different concentrations to determine LCs, value
(median lethal concentration). The concentrations of total hydrocarbon of 96-hr LCs, value at 14°C and
20°C were 1.01 ppn and 0.78 ppm, respectively.

LTs, (the median lethal time) also was determined. The LT, of 0.56 ppm was found within 100
hours, while the LTs, of 5.6 ppm was 21 hours at 14°C. At 20°C, the LT;, values of 0.56 ppm and
5.60 ppm were 95 hours and 17 hours, respectively. There was little difference between two tempera—
ture experiments.

The effect of WSF on respiration rate was more sensitive than that on mortality, but no considerable
difference was shown between different concentrations in this experiment.

The results of these experiments indicated that relatively low concentration of dissolved crude oil

fraction can impact on small crustacean in the marine ecosystem.
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Table 1. Estimated LC;, for the exposure time at 14°C by probit analysis

Concenration No. of test Percent of test organisms dead at
of WSF (ppm) organisms 24 hr 48hr 72 hr 96 hr
Control o 30 - 0 0 0 0
0.32 30 7 17 20 20
0.56 40 0 18 30 43
1. 00 50 16 20 22 44
1.80 50 14 28 38 58
3.20 50 18 58 74 82
5.60 30 67 93 100 100
10. 00 30 100 100 100 100
LCso (ppm) 4.36 2.10 1.61 1.01
95% confidence 4.26 2.07 1.58 0.99
limit 4.46 2.14 1.63 1.02
Slope of probit 2.049 1.981 1. 851 1.852
ine
Table 2. Estimated LC;, for the exposure time at 20°C by probit analysis
Concentration No. of test Percent of test organisms dead at
of WSF (ppm) otrganisms 24 hrs 48 hrs 72 hrs 96 hrs”
Control 20 0 0 0 0
0. 32 20 0 0 25 25
0. 56 20 5 25 30 50
0.74 20 10 25 35 45
1.00 20 10 25 35 50
1. 80 20 25 30 60 65
3.20 20 35 55 75 90
5. 60 20 95 95 100 100
LCso (ppm) 4.06 2.02 1.14 0.78
95% confidence 2.88 1. 94 0. 84 0.75
limits 7.16 4.25 1.52 1.24
Sl‘f{’:e of probit 1.992 2.074 1.767 1. 925
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Fig. 1. Effect of WSF of Kuwait crude oil on the
survival rate of Neomysis awatschensis at
14°C.
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Fig. 2. Effect of WSF of Kuwait crude oil on the
survival rate of Neomysis ewatschensis at

20°C.
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Fig. 3. LCs values to exposure time at 14°C.
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Fig. 4. LCso values to exposure time at 20°C.
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MORTALITY (probit scale)

Neomysis awatschensis o w)x] = e GtEHME

Table 3. The median lethal time to each con-
ecentration at 14°C

Concentration LTso Slope of probit 10} :
(PP’”) (hour) line L 5.60 ppm
0.32 165. 9 0.010 =
0.55 99.7 0.022 B sf
1.00 112.6 0.014 -
F-
1.80 84.5 0. 020 g I
3.20 54.2 0.030 > 6k 3.20ppm
= E .80
560 208 0. 062 3 L2omm
BT o 7apom
Table 4. The median lethal time to each con- $ ’
centration at 20°C 4r
Concentration LT, Slope of probit -
(ppm) (hour) line
2 L | 1 ] 1 1 1 1
0. 56 85. 4 0.019 24 48 72 96
0.74 100. 5 0.015 RESISTANCE TIME (hour)
1.00 94.2 0. 017 . i . .
1. 80 58.1 0. 017 Fig. 6. Resistance time of each concentration in
5.20 22.5 0.017 experiment with WSF of crude oil at 20°C,
5.G0 18.9 0.054
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We Ffle] o w3tew 5.60 ppm ] GRS A

T B RF 24RH0 ol W) LTeozhd Mlow
100
10 — o
5.60ppm § :
F-
- - 50 b
w L
ar =
; -
B w
o L
ok 3.20ppm 2
o
1.80 ppm &
[ 0.56 ppm w
1.00ppm 10 o
oL 0.32ppm F
be _J;llllll 1 ! I R R |
‘_ 0.5 1.0 3.0 5.0 10
2 1 I L 1 1 1 1 1
24 286 72 %6 CONCENTRATION (ppm)
RESISTANCE  TIME  {hour} Fig. 7. Toxicity curve for median lethal concentra-
Fig. 5. Resistance time of each concentration in tions of WSF of crude oil at 14°C.
experiment with WSF of crude oil at 14°C. (|—1: 95% confidence limits)
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Fig. 8 Toxicity curve for median lethal concentra-
tions of WSF of crude oil at 20°C.
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Fig. 9. The effects of water-soluble fraction on the

oxygen consumption of Neomysis awatschen-
sis after 48hrs and 96hrs at 14°C.
Vertical bars indicate standard deviation.

Table 5. Decrease in percentage of the rates
of respiration compared to control
at different concentration of WSF
after 48 and 96—hr exposure

Exposure WSF concentration (ppm)

timeChour) o 13 0.32 0.56 1.00 1.80 3.20 5.60

48 40.7 31.8 53.1 35.3 37.8 66.6 56.1
96 —12.6 11.3 78.2 61.9 58.1 71.4 —

o6Rs el A 0.32 ppm o] 3 R FA3 =
A A 3.20 ppm 4R ¥ 5q; RBFEL 2oz gk
dgpsfel e A R 0.18ppm 3k MY T2 T
=4] 5.60 ppme) A 3= F Zolst glolrh. 96E:
Ael 0.18 ppmol A& Table 564 ¢k o] HET
FUE o 2 REEeE Ry

N. awatschensis 9] rgugsR-2. @ (Chin, 1971'2)%}
B4 (Chin. 19721906 @iz} wh2u} olEd Wate
Qs Aoz woke), Van Overbeek and Blondeau
(195429) 2} Goldacre(19682) = fifE s} Ml &

& 293 d9vh wed Be FA4 dove
AWERE, % LEEold WAE T FAFEel

fie] BEE LEAE gt £ F e T BE
7 R ch(Vargo, 198122). z3ivh B HA 4 4
43 WoBES AAAE Y FE FREYLEER
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Bla Befzlwh
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1R W) 3.20 ppm o) Abel A FilHel RAAgle] 50
%0]4re] RFWAHKE oz Yot 968 5.60
ppm ol A BBAAL MBI 25 wasld HllE
¥ 47 g

AF 22 E AL K BRI AR HkoE
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2T udl 50% o] 4 RBMBLE Rusiglch
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oAy 2
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Byl 725, Palaemonctes pugio vy I, Fundulus
similus, ¥.oh Kuwait 75 [Ri0e] KEMERG o)
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FEimd b Ek
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o) o) 9=k

A HBol A A&t N awatschensis & d] wE w]
RALER Moalmyra 8] A9 = x FIRERT &
e Bl o 24 N,ewatschensis = o] 5 2o} Kuwalt
& FEi#le] WSFe o slgsiA idds & F 3
t}.
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lidas} Gammarus mucronatus 2 A}-8-51o] 1§ Louisia~
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A 4H# 2EET A AT P o] mBo)
A AN 2ok o A BYE € 7 A

R 5o XKl T BEERERE A
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1974 ) == 1.5~50 ppm(Vanderhorst et al., 1976
2) W Wl vehith % o & THEHY N
awatschensis(96— hrs LCso0] 0.78 ppm)= ®] w3 =
Za EYe & £ gl

Wb sl el Aol Abssla MEE ME
of HEFH FIAEZAE Fastdt 5 we 3
AL AU = N awatschensis 7% JIEHES ] &
3 BEEEHTA FAk) dseh

= #

Kuwait i JRile) K& B5e) 2R o), Neomysis
awatschensis & BEFESL  ARHe] v AMENS
PERstA ch. AR RS kAR, S, a¥es M
BAEMREERS Mg AANEY A, 21
o] REE 2T I3 8 BEREY BEAAA
RUBFERE L )T T

96—hr LCso® M RiLAFRReZ el 14°C
] A& 1.01 ppm, 20°C o A& 0.78 ppm o 53 o).

BB (L Ts)-& 14°C, 0.56 ppm 0] 73-%- 100
Bef olglch 20°Ce] Al o] ¥r} <7k 4=FAA 0.56
ppm ol A3 95EEM, 5.60 ppm o] A= 178[e] 7 33}
A 50% Aol EEgch

KRBT A, BEHY BEMNRRY B
27 e ' ke AE SR B2 Td o
) Felat K@ BAE 29 R A 06rEM
o] 4smEffie] ®la o FR AHMEE ek

ol &t ITHAEE, RIEEY KB MEHTozE
4% WiE AR 2% #EES vARe] 44"k
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