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Abstract

The comparative toxicities of two petroleum products, Automotive Gas Oil (AGO) and Premium
Motor Spirit (PMS), were examined by exposing two species of shrimp: freshwater shrimp
Desmoscaris trispinosa and brackish water shrimp Palaemonetes africanus, to acute
concentrations (0.05, 0.1, 1.0, 10.0, and 100 mg/L) of these toxicants for 96 hours. The toxicity
was examined in artificially contaminated environmental systems, and the median lethal
concentration (LC50) was estimated using the Finney Probity method of analysis. The acute
toxicity evaluation yielded 96-hour LC50 values for AGO of 0.330 mg/L for freshwater shrimp and
1.986 mg/L for brackish water shrimp, compared to 0.485 mg/L and 2.919 mg/L for PMS in
freshwater and brackish water habitats, respectively. These results indicated that AGO was more
toxic than PMS, and both petroleum products were more toxic to the freshwater shrimp than to
the brackish water shrimp. However, the observed mean LC50 values were not significantly
different at levels of p < 0.01. The findings suggest that petroleum products pose potential risks to
the fauna in the shoreline and benthic sediments of the Niger Delta ecological zone. This is
important because attention is often focused on visible surface spills of petroleum, while the
dissolved aromatic hydrocarbons, which are more bioavailable and potentially toxic to marine
organisms, are overlooked.
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Introduction

The discharge of toxic pollutants into fresh and marine environments presents risks to the biota, in
particular, to sessile, bottom-dwelling organisms, unless contaminant concentrations remain below
certain tolerable concentrations (Dickson et al., 1987).

The refined petroleum products Automotive Gas Oil (AGO) (diesel) and Premium Motor Spirit
(PMS), often known as petrol or gasoline, both include hydrocarbon compounds. The lighter
fraction, Premium Motor Spirit, ranged from 5 to 12 carbon chains, whereas Automated Gas Oil
ranged from 16 to 18 carbon atom chains. Premium Motor Spirit is more flammable than
automated gas oil, yet both are flammable. These volatile liquids are used as solvents for paints
and greases as well as fuel for cars, trucks, generators, home heating and cooking, flying in jet
aircraft, and other devices (Jumoke, 1999; Omofonmwan et al., 2009). Due to the rise in oil
pollution, which can be attributed to spills, leaks from corroded pipes, vandalism, etc., there is a
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growing interest in the consequences of crude oil and its fractions. Most research on the impacts
of oil pollution in the aquatic environment, according to Tijjani et al. (2012), only looks at the
effects of full crude or refined fractions. The majority of these investigations (Nwilo et al., 2005;
Nwachukwu et al., 2014) are conducted on fish, which may quickly travel from the polluted area
to free zones. Crude oil and its byproducts enter the aquatic ecosystem and seriously harm the
aquatic ecology in a number of ways. The availability of oxygen to aquatic flora and fauna can be
restricted in one way (Nwilo et al., 2005), and the biochemical and physiological processes of the
organism in touch can also be negatively impacted (Temara et al., 1999; Dabestani et al., 1999).
Additionally, according to Clemens et al. (2009), there are no generic standards for the toxicities
of the different crude fractions, so it is necessary to figure out the concentrations at which they
become harmful to the environment as well as to compare the toxicities of the different parts of
the crude so that appropriate standards and legislation can be put in place. It is important to
determine the possible toxicity of crude fractions and dose-response relationships with sensitive
species, particularly with species that move extremely slowly, like crabs and molluscs. The destiny
and impacts of these chemicals in marine environments are determined by the chemical and
physical characteristics of crude oils or refined products. The lightest oils may be acutely harmful
to people, fish, and other biota and spread quickly on solid or liquid surfaces. The biodegradation
and weathering processes are relatively sluggish, and the dispersion may be weak.

Materials and method

Semi-Static Bioassay Techniques:

Acute toxicity tests were carried out with aquatic organisms by exposing them (the test organisms)
to test solutions containing various concentrations of the test sample using the semi-static agitation
test procedure as recommended by the Department of Petroleum Resources (DPR, 2002).
Sampling and Acclimatisation of Test Organisms:

Freshwater shrimp, Desmoscaris trispinosa, were collected from Odiereka Swamp off Orashi
freshwater swamp, Ogba-Egbema, and Ndoni L.G.A. in River State. The juvenile shrimps were
caught using nets at spring tide and were immediately transferred into containers containing the
habitat water (APHA, 2012). Juveniles were collected because of their small size and sensitivity
to toxicants.

Brackish-water juvenile shrimp (Palaemonetes Africanus) were collected from the brackish water
at Aboturu Creek off Bonny River, Ogu-Ogboro L.G.A. of River State. The shrimp were collected
with the aid of sieves of an appropriate mesh size during the spring tide. They were transferred
into containers containing the habitat water (APHA, 2012).

All test organisms were first acclimatised for ten days at room temperature (28 + 2 °C). They were
acclimatised in dark glass tanks into which air (oxygen) was continuously bubbled through an
aerator. They were also fed fish feed obtained from the Institute of Fisheries at Aluu, near the
University of Port Harcourt, during the period of analysis. The water in the acclimatisation units
was replaced daily with fresh water from the organism’s habitat. A controlled lighting system with
12 hours of light and 12 hours of darkness was employed.

The refined petroleum products were obtained from the Total Petrol Station in Port Harcourt,
Rivers State.
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Selection of Test Organisms:

Twenty test organisms of fairly equal size were randomly caught with a hand net from
acclimatisation tanks and carefully transferred into the test vessel. The organisms were not touched
with hands during the selection so as to avoid stress due to handling. Only healthy and active test
organisms were selected.

Test Medium:

Five different concentrations of the test sample (0.05 mg/l, 0.1 mg/l, 1.0 mg/l, 10.0 mg/I, and 100
mg/l) were prepared using the habitat water of the particular organism as a diluent.

Twenty test organisms were used in each concentration. Healthy, active test organisms were
carefully introduced into bioassay vessels representing different concentrations. Controls
containing dilution water and twenty test organisms were prepared without the toxicant, and this
served as the control. Each of the test concentrations was labelled appropriately. After each day,
the media were replaced with fresh ones. Dead organisms were also removed at the end of each
exposure period. This was done to avoid contamination of live organisms by bacteria from dead,
decaying organisms. Mortality was recorded at 4, 8, 24, 48, 72, and 96-hour exposure periods
(Finney, 1978; Sprague, 1973).

Range Finding Test:

A test was carried out to establish a preliminary working range by obtaining the least concentration
that gives no effect and the minimum concentration that gives 100% death. The test design
incorporated multiple, widely spaced concentrations with single replicates. Exposure times were
4 hours, 8 hours, 24 hours, 48 hours, and 96 hours.

Preparation of water-soluble fractions (WSFs) of AGO and PMS

Water-soluble fractions of AGO and PMS were prepared using an oil-to-water ratio of 1:3. 500 ml
of AGO oil was mixed with 1500 ml of water samples (fresh water), and the mixture was stirred
using a magnetic stirrer for 24 hours at room temperature. After stirring, the mixture was allowed
to stand for a minimum of 3 hours to obtain a clear interphase between oil and water. The oil was
decanted, and the mixture was then poured into a glass stopper-separating funnel and allowed to
stand overnight. Pure and clear WSF obtained at the lower part of the funnel was syphoned into
capped bottles to make the stock (100% WSF). The procedure was repeated using PMS until
sufficient quantities of WSFs of AGO and PMS were obtained and stored in dark brown screw-
cap bottles prior to analysis. The process was repeated using brackish water.

L Cso Determination

By means of a table, the numbers of dead shrimp in each group were recorded against the time of
their death, according to Sprague (1973).

The median lethal concentration (LCso) was calculated using this data of the water-soluble fraction
(WSF) on Desmoscaris trispinosa and Palaemonetes africanus with the Probit method of Dede et
al. (2001).

Physico-Chemical Analysis:

Standard analytical procedures were used in the determination of selected physical, chemical, and
biological water quality parameters of the samples. Selected physicochemical analyses such as pH,
temperature, turbidity, conductivity, total suspended solids (TSS), nitrates, total hardness,
magnesium, calcium, dissolved CO, etc. were carried out.
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Determination of the Physical Properties of Water Soluble Fractions (WSFs)

pH was determined using an EIL Model 720pH meter. Electrical Conductivity (EC) was measured
using the portable conductivity meter (Hanna) and the value was expressed in 4 ps/cm
Biochemical oxygen demand and dissolved oxygen were measured using the modified oxygen
depletion and Winkler’s method (APHA, 2012)

Determination of Electrical conductivity (EC)

Electrical Conductivity (EC) was measured using the portable conductivity metre (Hanna), and the
value was expressed in 4 ps/cm. EC was measured using a standard solution of potassium chloride
of known conductivity (0.01 NKCI, 745.6 mg in 1.0 L deionized water = 1413 pohms/cm) in
accordance with APHA (2012).

Determination of Dissolved Oxygen (DO) and Biochemical Oxygen Demand (BOD)
Biochemical oxygen demand and dissolved oxygen were measured using modified oxygen
depletion and Winkler's method (APHA, 2012).

Determination of Chemical Oxygen Demand (COD)

This is a measure of the oxygen proportion of the untreated matter content of a sample that is
susceptible to oxidation by a strong chemical oxidant. The COD was determined according to the
method described in ALPHA (2012).

Determination of Chemical Properties of WSFs

Determination of Salinity:

The salinity of the water sample was measured in the laboratory as described in the Horiba
Instruction Manual (HIM, 1991). About 20 ml of water was dispensed into a beaker, and the
salinity was read by immersion of the probe after standardisation for about 3 minutes.
Determination of Hardness:

Total hardness in water was determined in accordance with (APHA, 2012).

Determination of Sulphate

Sulphate was determined by the turbidimetric method. The sample was reacted with barium ions
in the presence of sodium chloride and a hydrochloric acid solution containing glycerol and ethyl
alcohol. The colloidal barium sulphate formed was measured at 420nm using a UV/visible
spectrophotometer (APHA, 2012).

Determination of Nitrate

Two millilitres of brine reagent were added to 10 ml of sample in a 25 ml volumetric flask, and 10
ml of H2SO4 concentration was rapidly added. The mixture was allowed to stand for 20 minutes
and made up to mark with distilled water before measurement at 470nm with a UV/visible
spectrophotometer (ASTM, 2010).

Determination of Ammonium Nitrogen

6 ml of potassium sodium tartrate, 2 ml of alkaline sodium phenate solution, and 2 ml of sodium
hypochlorite solution were added to 10 ml of the sample in a 25 ml volumetric flask. The mixture
was made up of distilled water, and the absorbance value was set at 630nm on a UV/Visible
spectrophotometer (ASTM, 2010).

Determination of Phosphate

1 ml of sample was pipetted into 10 ml of 0.7M HCI and stirred briefly. 1 ml of the molybdate
reagent was then added to the vial, and the contents were stirred for two to three minutes. Exactly
5 ml of 1-butyl acetate was then added, and the contents were stirred thoroughly into an emulsion

IIARD — International Institute of Academic Research and Development Page 26



http://www.iiardjournals.org/

International Journal of Chemistry and Chemical Processes E-ISSN 2545-5265 P-ISSN 2695-1916,
Vol 10. No. 5 2024 www.iiardjournals.org

for 2 to 3 minutes. The phases were then allowed to separate, and as much of the organic as possible
was transferred to a second vial containing 5 ml of 0.85M HCI. The contents of this vial were then
stirred for 1 to 2 minutes, and the phases separated for 3 minutes. The Organic was then transferred
to a 1-cm spectrophotometer cell, and the absorbance was measured against a reagent blank at 310
nm (ASTM, 2012).

Determination of Calcium and Magnesium

5 ml of buffer solution and 0.5 mL of KCN and hydroxylamine hydrochloride solution were added
to 25 mL of water-soluble fraction (WSF) in a 250 mL conical flask. 2 drops of Erichrome Black
T indicator solution were added to the mixture and titrated over a white surface with standard
0.004M EDTA. Calcium and Magnesium were determined by flame photometry (ASTM, 2010).

RESULTS
Toxicants in fresh and brackish water habitat
TABLE: 1
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus (4
Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 20 100 0
1.00 19 95 5
10.00 18 90 10
100.00 17 85 15
PMS 0.05 20 100 0
0.10 20 100 0
1.00 20 100 0
10.00 20 100 0
100.00 19 95 5
TABLE: 2
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus (8
Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 19 100 5
1.00 18 90 10
10.00 17 85 15
100.00 17 85 15
PMS 0.05 20 100 0
0.10 20 100 0
1.00 19 95 5

IIARD — International Institute of Academic Research and Development

Page 27



http://www.iiardjournals.org/

International Journal of Chemistry and Chemical Processes E-ISSN 2545-5265 P-ISSN 2695-1916,
Vol 10. No. 5 2024 www.iiardjournals.org

10.00 19 95 5

100.00 19 95 5
TABLE: 3
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus
(24Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)

surviving surviving mortality

AGO 0.05 20 100 0

0.10 16 80 20

1.00 15 75 25

10.00 10 50 50

100.00 6 30 70
PMS 0.05 20 100 0

0.10 19 95 5

1.00 18 90 10

10.00 17 85 15

100.00 15 75 25
TABLE 4
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus
(48Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)

surviving surviving mortality

AGO 0.05 20 100 0

0.10 14 70 30

1.00 11 55 45

10.00 9 45 55

100.00 4 20 80
PMS 0.05 20 100 0

0.10 18 90 10

1.00 17 85 15

10.00 16 80 20

100.00 15 75 25
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TABLE 5
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus
(72Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 19 95 5
0.10 11 55 45
1.00 9 45 55
10.00 6 30 70
100.00 2 10 90
PMS 0.05 20 100 0
0.10 17 85 15
1.00 16 80 20
10.00 15 75 25
100.00 14 70 30
TABLE 6
LCso Evaluation of AGO and PMS on Brackish Water Crustacean Palemonetes Africanus
(96Hours)
Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 17 85 15
0.10 8 40 60
1.00 6 30 70
10.00 2 10 90
100.00 0 0 100
PMS 0.05 19 95 5
0.10 15 75 25
1.00 12 60 40
10.00 10 50 50
100.00 8 40 60
TABLE 7

LCso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (4 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 20 100 0
1.00 19 95 5
10.00 19 95 5
100.00 18 90 10
PMS 0.05 20 100 0

IIARD — International Institute of Academic Research and Development



http://www.iiardjournals.org/

International Journal of Chemistry and Chemical Processes E-ISSN 2545-5265 P-ISSN 2695-1916,
Vol 10. No. 5 2024 www.iiardjournals.org

0.10
1.00
10.00
100.00

20
20
20
19

100
100
100
95

U1 O OO

TABLE 8

LCso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (8 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 20 100 0
1.00 18 90 10
10.00 18 90 10
100.00 17 85 15
PMS 0.05 20 100 0
0.10 20 100 0
1.00 19 95 5
10.00 19 95 5
100.00 19 95 5
TABLE 9

LCso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (24 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 18 90 10
1.00 16 80 20
10.00 12 60 40
100.00 8 40 60
PMS 0.05 20 100 0
0.10 19 95 5
1.00 19 95 5
10.00 18 90 10
100.00 16 80 20
TABLE 10

L Cso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (48 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 20 100 0
0.10 16 90 10
1.00 13 80 20
10.00 11 60 40
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100.00 5 40 60
PMS 0.05 20 100 0
0.10 19 95 5
1.00 18 90 5
10.00 17 85 15
100.00 15 75 25
TABLE 11

LCso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (72 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 19 100 0
0.10 16 80 20
1.00 13 65 35
10.00 11 55 45
100.00 5 25 75
PMS 0.05 20 100 0
0.10 19 95 5
1.00 18 90 10
10.00 17 85 15
100.00 15 75 25
TABLE 12

L Cso Evaluation of AGO and PMS on Fresh Water Crustacean Desmoscaris Trispinosa (96 Hours)

Toxicant Conc. (mg/L) Number Percentage (%) | Percentage (%)
surviving surviving mortality
AGO 0.05 18 90 10
0.10 9 45 55
1.00 7 35 65
10.00 4 20 80
100.00 0 0 100
PMS 0.05 19 95 5
0.10 12 60 40
1.00 9 45 55
10.00 7 35 65
100.00 4 20 80

Observed percentage mean mortality of the test shrimp in both the fresh and brackish water
environments in relation to the control in a one-way ANOVA test were not significantly different
at p=0.1016, F = 2.492. The mean toxicity profile of the fresh and brackish water shrimp exposed
to varying concentrations of petroleum hydrocarbons in the water habitats are presented in Table

1-12.
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Lethal Concentration (LCso) of the toxicant on the test organisms

Probit was used to determine the lethal concentration (LCso) of the toxicants in the WSF in the test
organisms. The acute toxicity evaluation of the toxicants gave the 96-hour LCso values for
freshwater and brackish water test habitats as 0.330mg/l and 1.986 mg/I, respectively, for AGO in
comparison with the 96-hour LCso values of 0.485mg/l and 2.919mg/l obtained for PMS in
freshwater and brackish water test habitats, respectively.

Effect of concentration of water-soluble fractions on the percentage survival of test
organisms

The effect of different concentrations of water-soluble fractions of PMS and AGO (0.05, 0.10,
1.00, 10.00, and 100.00 mg/I, respectively) on the test organism (Paleamonetes africanus) showed
that there was a decrease in the percentage survival of the organism with an increase in the
concentration of the toxicants and contact time. Although at lower concentrations (0.05 mg/l) for
the water soluble fraction of both toxicants, there was no mortality after 48 hours, at higher
concentrations of the toxicants (10.00 and 100.00 mg/I, respectively), the mortality was high, with
the highest mortality recorded at 100.00 mg/I concentration of the toxicant, in which all organisms
died after 96 hours for the AGO water soluble fraction and 60% mortality was recorded for the
PMS water soluble fraction, as shown in Table 14. The higher concentration of the toxicant and
the longer exposure period showed detrimental effects on the test organism. A 100 mg/l
concentration at 96 hours was able to kill the entire test organism, bringing the mortality rate to
100 percent for the AGO toxicant. In any case, it was observed that there was a decline in the rate
of survival with an increment in the concentration of the toxicant and an increment in the contact
time for both toxicants, as outlined in tables 1-6.

However, in fresh water, on the other hand, there was a decrease in the percentage survival of
Desmoscaris Trispinosa with an increment in the concentration of the toxicant and an expanding
contact time (Exposure period). Concentrations of 0.05 and 0.1 mg/l did not record any mortality
at the 24-hour exposure period; however, concentrations of 0.1 and 1.0 mg/l showed 20% and 35%
mortalities recorded, respectively, for the AGO toxicant and 5% and 10% mortalities, respectively,
for PMS at the 72-hour exposure period (table 19). The lowest concentration, 0.05 mg/I, after 72
hours of contact time had no inhibitory impact on the test organism (Desmoscaris Trispinosa) for
both toxicants (table 19). It was observed that there were no survivors in the highest concentration
of 100.00 mg/l after 96 hours of contact time with the AGO toxicant (table 20). Higher
concentrations of 0.10, 1.00, 10.00, and 100.00 mg/l had the least negative effect on Desmoscaris
Trispinosa as compared with the toxic effects of the toxicants on Paleamonetes africanus at the
same concentrations in brackish water. A concentration of 0.05 mg/l was observed to demonstrate
some rate of mortality on Paleamonetes africanus after 72 hours of exposure, while at a similar
concentration and contact time, no mortality was recorded for Desmoscaris Trispinosa. In any
case, at increasing concentrations of the toxicant and an expanding contact period, the rate of
survival of the test organism (Desmoscaris Trispinosa) diminished, with no survivors at 100.00
mg/l concentration after a 96-hour exposure period for the AGO in fresh water, while PMS showed
a mortality rate of 80% at the same concentration and exposure time. Concentrations of 0.05 mg/I
showed little or no mortality rate after 48 hours of exposure to the two toxicants in fresh water.
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The increasing concentration of the two contaminants (PMS and AGO) and the further expansion
of contact time (exposure period) affected the test organism (Desmoscaris Trispinosa). It was
observed that a diminishing rate of survival of the organism with increasing concentrations of
toxicants and contact time was the pattern. The most elevated mortality of 100% was recorded in
concentrations of 100.00 mg/l at a 96-hour contact period. The lower concentrations of 0.05, 0.10,
and 1.00 mg/l had minimal negative impact, though higher concentrations of 1.00, 10.00, and
100.00 mg/l demonstrated the highest decrease in the rate of survival of the test organism with

increasing time (tables 7-12).

Table 13: Physico-chemical properties of fresh water soluble fractions

PARAMTER FRESH WSF  (AGO) | WSF (PMS)
WATER FRESH FRESH
Temperature 25.00£2 25.00+2 25.00+2
pH 6.8+0.2 5.3£0.2 5.8£0.2
DO (mg/L) 6.8+0.1 4.6+0.1 4.4+0.1
BODs (mg/L) 19.99+0.02 | 47.99+0.11 40.00+ 0.02
COD (mg/L) 51.06 £0.20 | 131.06+0.20 |81.06+0.20
Salinity (mg/L) 0.28 10.28 10.19
EC (uS/cm) 187+0.56 198+0.56 196+0.56
Turbidity (NTU) 15.65+0.10 20.85+0.10 19.9540.10
TSS (mg/L) 9.90+0.14 21.10+0.14 19.20+ 0.14
TDS (mg/L) 19.84 £0.06 | 24.86+0.06 24.84+ 0.4
Phosphates,PO+*(mg/L) 0.47+0.00 4.91+0.00 4.58+0.00
Nitrate NOz" (mg/L) 1.08+0.4 4.42+0.4 6.02+0.4
Sulphate SO4*" (mg/L) 0.82+0.01 3.47+0.01 3.47+0.01
Hydrogen carbonate. HCOs™ | 1.48+0.20 14.10+0.01 13.68+0.01
(mg/L)
Calcium ion,Ca?*(mg/L) 0.27+0.00 0.91+0.00 0.91+0.00
Magnesiumion,Mg**(mg/L) 0.82+0.00 1.21+0.00 1.60+0.00
NHs-N (mg/ L) 0.16+0.01 0.16+0.01 3.31+0.01

IIARD — International Institute of Academic Research and Development

Page 33



http://www.iiardjournals.org/

International Journal of Chemistry and Chemical Processes E-ISSN 2545-5265 P-ISSN 2695-1916,
Vol 10. No. 5 2024 www.iiardjournals.org

Table 14: Physico-Chemical Properties of Brackish Water Soluble Fraction

PARAMTER BRACKISH WSF  (AGO) | WSF (PMS)
WATER BRACKISH BRACKISH
Temperature 25. 00+ 2 25. 00+ 2 25.00% 2
pH 7.2+0.2 550+0.2 6.10+0.2
DO (mg/L) 6.2+0.1 5.00+£ 0.1 6.0+ 0.1
BODs (mg/L) 1753 +0.11 45.53+0.11 39.98+ 0.02
COD (mg/L) 59.18 + 0.04 394.31+ 0.04 346.24+ 0.04
Salinity (mg/L) 13100 13110.28 13105
EC (uS/cm) 28600.5+0.5 28611+0.5 28609+0.5
Turbidity (NTU) 39.50+0.10 44.840.10 43.84£0.10
TSS (mg/L) 50.96+ 0.14 60.98+ 0.14 58.84+ 0.14
TDS (mg/L) 506.55 £ 9.26 511.55+ 3.26 511.55+ 0.4
Phosphates, PO4> (mg/L) 3.96+0.00 8.04+0.00 4.58+0.00
Nitrate NOz™ (mg/L) 1.24+0.4 3.89+0.4 3.78+0.4
Sulphate SO4* (mg/L) 2.59+0.01 5.24+0.01 3.74+0.01
Hydrogen carbonate HCO3z"(mg/L) | 2.10+0.20 14.30+0.20 13.68+0.20
Calcium ion, Ca®* (mg/L) 0.38+0.00 1.02+0.00 0.91+0.00
Magnesium ion, Mg?*(mg/L) 1.19+0.00 1.58+0.00 1.21+0.00
NH4-N (mg/ L) 0.29+0.01 0.29+0.01 3.44+0.01

The physico-chemical characteristics of the test solutions were determined at the beginning and
end of the experiment. Some of the parameters tested include temperature, dissolved oxygen (DO),
salinity, and hydrogen ion concentration (pH). Results obtained for physicochemical analysis of
water samples showed a significant difference p<0.05 between the water soluble factions of AGO
and PMS in brackish water and freshwater, respectively. The data in Table 13 and 14 shows that
The mean pH were 5.50+0.02 and 6.10+0.02 for the water soluble fractions of AGO and PMS in
brackish water respectively while the mean pH were 5.30+0.02 and 5.80+0.02 for the water soluble
fractions of AGO and PMS in freshwater, respectively. The WSF of gasoline had the highest pH,
while the pH of diesel was lower. The pH of the WSFs was significantly different from each other
(p <0.05).

Discussion

Median lethal toxicity concentration, LCso

The acute toxicity evaluation of the toxicants gave the 96-hour LCso values for freshwater and
brackish water test habitats as 0.330mg/l and 1.986 mg/l, respectively, for AGO in comparison
with the 96-hour LCso values of 0.485mg/l and 2.919mg/l obtained for PMS in freshwater and
brackish water test habitats, respectively.

The values obtained for the LCso indicate that the freshwater shrimp D. trispinosa were more
sensitive to the AGO and PMS than the brackish water shrimp P. africanus. It was observed that
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the higher the LCsp, the lower the toxicity to the test organisms, and vice versa. The difference in
response may be related to the relative activity levels of the species tolerance in the brackish
environment, but the toxicants’ mode of action values between the fresh and brackish water tests
may not be the same. Similarly, the relative difference can be unconnected with the varying
osmoregulatory demand observed in the mean percentage mortality and 96-hour LCso of the
different environments. It has been reported that in the freshwater environment, any physical
damage to the external tissues of the organisms allows more water to enter the body and salt to
escape, placing an additional burden on the kidneys and ultimately resulting in death. In the same
vein, the buffering effect of the brackish water environment, as indicated by its higher pH range
than the freshwater environment, could also have contributed to the observed lower effect on the
brackish water shrimp. It has also been reported that the toxicity of chemicals can be altered by
variations in water chemistry by affecting the amount of the chemical available to bind to
organisms and sediment particles. At high concentrations, shrimp in both the freshwater and
brackish water tests were observed to be immobilised. Although mortality is the most commonly
used toxicity test endpoint, immobilisation is also ecologically relevant. There was however a
progression of effect from low mortality to high mortality with increase in toxicant values or
concentrations in both environments. This could be attributed to the increase in the concentration
of the physicochemical parameters of the overlaying solutions on the water soluble fractrions as
the concentration of the AGO and PMS increased. Both the freshwater and brackish water
organisms were sensitive to the WSF of diesel and gasoline. This resulted in an increased
percentage (%) death of the organisms with respect to time for the two toxicants.

Conclusion

The exposure of D. trispinosa to the water-soluble fractions of petrol (PMS) and diesel (AGO)
fuel in fresh water and P. africanus in brackish water showed mortality even at low concentrations.
The two petroleum hydrocarbons were found to have a lower LCso in the test with fresh water
shrimp when compared to that with brackish water shrimp. The data obtained from the Probit
analysis for 96-hours median LCsg acute toxicity test indicate that the petroleum products were
slightly toxic to bottom dwelling organisms in both the fresh and brackish water environments.
Also, the insignificant difference between the LCso and standard deviations of both aquatic
environments indicates that the hydrocarbons would produce similar adverse effects irrespective
of the environment they pollute, although with slight variations due to the differences in the
physicochemical characteristics and environmental factors of both environments, which could
predispose shrimp and other aquatic fauna to hydrocarbon toxicity. From the observed mortality
and the LCsq for both petrol (PMS) and diesel (AGO), it follows that petrol (PMS) is less toxic to
shrimps than diesel (AGO) in both habitat.

However, the freshwater test organisms were more sensitive to the petroleum products than the
brackish water test organisms (Ezemonye et al, 2007). Wilde et al. (1983) observed that the toxicity
of a chemical to aquatic organisms is dependent on the type of chemical, exposure duration, test
organism, and environment. In the sequence of petroleum products toxicity, gill damage is the
most obvious acute toxic effect; the immediate cause of death may be asphyxiation, but petroleum
products may also be toxic internally. The interactions between petroleum products and proteins,
and their influence on membrane permeability, could be the basis for the biological action of
detergents (Abel, 2006).
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Furthermore, due to the physiology of freshwater organisms, which have a greater body fluid
concentration (about one-third), they are constantly taking in water by diffusion through their gills
and skin for osmotic balance (Delbeek, 1983). Thus in a situation where there is damage to the
skin and other tissues as is the case in exposure to high concentrations of petroleum products, there
is an influx not only of water but also of the petroleum products leading to a higher toxicity of the
chemical and death rate in the freshwater organisms (Bury et al, 1999). The difference in response
between the fresh and brackish water shrimp may be related to the relative activity levels of the
species tolerance in the brackish environment and the toxicant’s mode of action (Bury et al, 1999).
Petroleum products would dissolve and chemical compounds enters the environment and can cause
severe harm or damage to aquatic organisms, especially bottom dwelling organisms (Adams et al,
1992).

With the findings from this study, appropriate safety measures such as adherence to standard
operating procedures should be applied before the use and disposal of surfactant-containing
chemicals since the test chemical was slightly toxic in both environments. This would ensure that
the biotic components of the Nigerian Niger Delta ecosystem are prudently protected.
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