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 ABSTRACT

An ecological assessment of acute toxicity involves conducting short-term laboratory tests on representative
aquatic or terrestrial organisms to determine the concentration of a substance that causes harm or death
within a short period, typically 24 hours to a few weeks. These tests measure endpoints like LC50

(concentration causing 50% mortality) and are used to characterize a chemical’s hazard and evaluate its
ecological risk, often by comparing toxicity data against environmental concentrations. The aim of this
study was to investigate the acute toxicity effects of copper (II) sulfate on the crab Episesarmatetragonum.
Crab samples were exposed to different concentrations (2.5, 3.5, 4.5, 5.5, and 6.5 ppm) of copper (II) sulfate
for 96 h, and their cumulative mortality was calculated in 24-hour intervals. Results were analyzed by SPSS
20 to obtain a number of cumulative mortality and lethal concentrations. The LC50 of Episesarmatetragonum
at 96 hr was 4.38 ppm (R² = 0.98) for copper (II) sulfate. Mortality rate increased with the increase in metal
concentrations. Therefore, present eco-toxicological investigations of the acute toxicity of the heavy metal
copper on Episesarmatetragonum, as well as the implementation of environmental policy and the maintenance
of sanitation, are recommended for estuary ecosystems.
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Introduction

An ecological assessment of acute toxicity involves
conducting short-term laboratory tests on represen-
tative aquatic or terrestrial organisms to determine
the concentration of a substance that causes harm or
death within a short period, typically 24 hours to a
few weeks. These tests measure endpoints like the
EC50 (concentration causing 50% inhibition of
growth) or LC50 (concentration causing 50% mortal-
ity) and are used to characterize a chemical’s hazard
and evaluate its ecological risk, often by comparing
toxicity data against environmental concentrations
(Bitton et al., 1989). Aquatic habitats are contami-

nated by heavy metals from a variety of sources, in-
cluding e-waste, industrial waste, household efflu-
ents, and atmospheric sources. The cultivation of
aquatic animals and other organisms is known as
aquaculture. Aquaculture population decline is
caused by heavy metal toxicity, which also pollutes
the aquatic environment and causes physical abnor-
malities in creatures. Fish suffer from a variety of ill-
nesses as a result of these harmful heavy metals
(Sonone et al., 2020).

Estuaries are special habitats where water is ex-
changed between the ocean and the land. Since this
estuary is the mature stage of the river system, the
transported materials particularly the fine materials
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will be deposited there (Chapman and Wang, 2001).
For people living along the coast, estuaries are the
primary source of food and a variety of economic
activity. Compared to heavy metal complexes pro-
duced by humans, heavy metals found in the envi-
ronment are not as harmful. Heavy metals such as
arsenic (As), cadmium (Cd), chromium (Cr), copper
(Cu), lead (Pb), manganese (Mn), mercury (Hg),
nickel (Ni), and zinc (Zn) are examples of substances
that are introduced into the environment through
contaminated water from a variety of human activi-
ties, including mining, manufacturing, and agricul-
ture. The river system receives collective depositions
of material, minerals, waste and bedload, which also
build up in estuarine environments (Gavhane et al.,
2021).

Given its significant impact on both public health
and the welfare of marine life, pollution in aquatic
habitats has been a major concern in recent decades
(Ahamad et al., 2024). According to Waqas et al.
(2024), heavy metals cause a variety of harmful ef-
fects on crustaceans, including as metabolic dys-
function, genotoxic effects, respiratory impairments,
DNA damage, sperm mobility, and quantity. These
harmful effects will worsen with increased exposure
time and concentration. The marine biota is nega-
tively impacted by the high concentration of heavy
metals in estuaries, and seafood poses a serious risk
to human health. The purpose of this study was to
determine how acutely toxic copper (II) sulfate is to
the crab Episesarmatetragonum.

Materials and Methods

Collection and acclimation of experimental Crab

Episesarmatetragonum crabs were collected from
Kollidam estuary at Mayiladuthurai (Lat 11.07’N;
Long 79.52’E) located along the Southeast coast of
India in Mayiladuthurai district, Tamil Nadu,
Southern India.  The Crab was acclimatized under
laboratory conditions for 7 days prior to the start of
this experiment. Glass aquaria of 10 liter marine
water capacity were used in this experiment. Fresh
air was supplied to each aquaria through an air
pump fitted with a capillary system.

LC50 determination

After acclimation, healthy crab of
Episesarmatetragonum were chosen for the LC50 deter-
mination of Copper(II) sulfate by static renewable

bioassay. Crabs were not fed during the experimen-
tal period.  Various concentrations (2.5, 3.5, 4.5, 5.5
and 6.5 ppm) of the test solutions were prepared
from Copper(II) sulfatechloride stock solutions.  A
group of 10 laboratory acclimatized crabs of a par-
ticular species having the same weight, size and age
were introduced into each test concentration of
Copper(II) sulfate. Triplicates and appropriate con-
trols were maintained for each concentration. After
24hrs experimental periods, the mortality was
noted. LC50 values were calculated as per Speeman-
Kerber’s methods (1831). Toxicity tests were con-
ducted in accordance with the method recom-
mended by Sprague (1973). Median lethal concen-
trations of 96 hrs were calculated by Finney’s (1971)
probit analysis using SPSS Ver.20 Log10 Base calcu-
lation.

Results and Discussion

The negative impacts of copper on aquatic life, par-
ticularly on fish and crustaceans. Among the most
dangerous heavy metals, copper has a negative im-
pact on aquatic ecosystems and human health. Crus-
taceans in particular are important in aquatic set-
tings (Smriti et al., 2023). Aquatic species undergo
physiological changes to preserve ionic and osmotic
equilibrium in response to changes in water salinity,
which also affects metal bioavailability. Depending
on the organisms’ osmoregulatory tactics, copper
toxicity can vary. In contrast to the hemolymph,
hepatopancreas, or other internal tissues, Cu was
mostly accumulated in the gills and the rest of the
body. This suggests that the gills are a major organ
for copper accumulation and serve as a crucial bio-
logical barrier to prevent excessive copper absorp-
tion into the hemolymph and subsequent metal dis-
tribution to the marine crab’s internal organs (Mar-
tins et al., 2021). Episesarmatetragonum LC50 for
copper(II) sulfate at 96 hours was 4.38 ppm in the
current study. According to the current studies’ re-
sults (Table 1 and Figure 1), the rate of death for any
given period of time rose as concentration increased.
For a given concentration, the rate of death also in-
creased as exposure time increased and the
toxicant’s regular mode of accumulation reached
dangerous levels, which resulted in death. The cur-
rent 96-hour crab death rate was dependent on the
content (ppm) of copper(II) sulfate, with an R2 of
0.98 (Figure 1).

The type and concentrations of copper in various



DHANARAJ  AND SUKUMARAN S373

(Siddiqui and Dikki, 2011). Overall, the current re-
search calls for more stringent monitoring of copper
metal contaminations in estuarine farms and high-
lights possible risks to aquaculture systems, eco-
nomic viability, and food safety.

Conclusion

The goal of the current investigation was to deter-
mine whether copper (II) sulfate was harmful to the
crab Episesarmatetragonum. As a potential species to
monitor the toxicity of copper(II) sulfate,
Episesarmatetragonum demonstrated a comparatively
stronger harmful reaction in the acute toxicity test to
these toxicants. Future knowledge of ecological im-
pact will be greatly aided by the crab toxicity inves-
tigation.
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