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ABSTRACT 

This work was performed to examine the toxicity of 
copper sulphate and zinc sulphate to the hermit crab 
Eupagurus cuanensis Thompson, 1843 (Crustacea, Paguri- 
dae ). 

Healthy adullt specimens of this species were 
exposed separately to different concentrations of copper 
sulphate and zinc sulphate. The exposed crabs generally 
showed increased activity immediately after their transfer 
to test solutions. However their activity was remarkably . 
halted later in copper sulphate whereas in zinc sulphate ' 

they remain active for about three hours. Secretion of 
mucus has been observed on the whole body surface but 
most pronounced in the gill region. This species has been 
fo.und to be more sensitive to copper than zinc. 

INTRODUCTION 

I t  has been well documented that various invisible toxic 

chemicals produced by the industrialized countries find their way into 

the marine ecosystem. Such chemicals become often transferred 

through the food chains in the sea and exert their effects in animals 

and places that may be remote in time and in space from the original 

source. These chemicals are slightly metabolized in soink, but not in 

all organism, and therefore a substantial amount accumulated in the 

tissues remains there. When several such individuals are consumed 

by a carnivore of the next trophic level, the carnivore, in turn, gains 

the chemical from intoxicated individuals, which in turn, increase the 

total concentration in its body (James 1993). 
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Toxic metals tend to change biological structures and systems 

into irreversible and inflexible conformations leading to deformity or 

death (Luckey & Venugopal, 1977). Occurrence of Cu and Zn in 

industrial discharges and their toxic effect on ichthyofauna has been 

well documented (Mount, 1968; Shaw & Brown, 1974; Solbe & 

Cooper, 1977; Pickering et a l . ,  1977; Horning & Neiheisel, 1979). 

Toxicity of ,Cu and Zn to crustaceans has been studied by few workers 

(Ahsanullah, 1976; Eisler & Hennekey, 1977; Ahsanullah & Arnott, 

1978; Ghate & Mulherker, 1979). However, no work seems to have 

been done on the toxicity of these metals to  the hermit crab 

Eupagarus cuanensis Thompson 1843. Accordingly the present 

investigation deals with the toxicity of Cu and Zn to this species. 

MATERIAL AND METHODS 

Adult specimens of E. Cuanensis were obtained from Abu-Qir 

Site (Alexandria water). Plastic containers were used for experiments. 

. Stock solutions of zinc sulphate and copper sulphate were prepared by 

dissolving 1 g. of each salt in 1 litre of distilled water separately. To 

prevent precipitation, 1 ml. acetic acid was added to the stock 

solution of copper sulphate. Six concentrations were prepered by 

adding calculated volumes of these stocks to each conainer having 

filtered non-polluted sea water. Ten heal thy adult individua4s were 

exposed to each test container. After every 24h., the test solutions 

were replaced by fresh solutions of respective concentrations. With 

each set of experiments one container was kept for control. Dead 

individuals were counted and removed daily. 

RESULTS 

lndividuals showed increased activity immediately after their 

exposure to test solutions. Their activity was noticed tocbe decreased 

very soon in response to copper sulphate, whereas in zinc sulphate 
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solutions they remain active for about three hours and frequently 

come to the surface of the test solution. Secretion of mucus has been 

observed on the whole body surface but most pronounced in the gill 

region in both cases of exposure. 

The LC 25, LCs0 and LC75 values for 24, 48, 72 and 96h. for 

both chemicals have been given in Table (1). The 96h. LCsO values 

of zinc sulphte (3.228 mglL) and copper sulphate (0.235 mglL) 

showed that copper is fourteen times more toxic to the studied species 

than zinc. The minimum concentration of copper sulphate to initiate 

slight mortality was 0.03 mg./L 0.02 mg/L while for zinc sulphate was 

1.2 mg1L. The first mortality in copper sulphate solution of 0.5 mglL 

was observed after 6 hr. in contrast to zinc sulphate solution where i t  

took 8 hr. in 15 mg/L solution. 

Table (1) : Verious levels of lethal concentration of copper sulphate and Zinc 
sulphate to E. cuanensis after verious exposure periods. 

Exposure Copper sulphate E X ~ U ~  Zinc sulphate 
period period 
(h.) * * * (h.) *LC25 *LCso *LC75 

* LC25 = Lethal cocentration for 25% of individuals **  LC50 = Lethal cocentration for 50% of individuals 
***  LC75 = Lethal cocentration for 75% of individuals 
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DISCUSSION 

I n  early hours of exposure to the toxic solutions the 

hyperactivity of the studied species was a behavioural response shown 

by the individuals to  escape from the toxic solution and later, owing 

to the intoxication effect of the solution they become lethargic and l ie  

on the bottom. 

The present results showed that copper is fourteen times more 

toxic to E. Cuanensis than zinc. Many authors have reported a wide 

range of variation in the toxicity of copper and zinc to some crab 

species (Connor, 1972; Ahsanullah & Arnott, 1978; Thompson et al., 

1980; Pant et aE., 1980 and Murti & Shukla, 1984). These species 

have been found to be more sensitive to copper than zinc with the 

exception of Carcinus maenas where adults are less sensitive to 

copper than zinc. 

.. Also the present data are in agreement with the results of Ghate 

& Mulhertker (1979) and Murti & Shukla (1984) which showed that 

copper i s  highly toxic (48 H LCSO 3 0 0 p g )  to prawns l ike  

Macrobrachium. 

Lioyd (1960) and Skidmore & Tore11 (1972) have shoin that 

copper and Zinc poisoning resulted in a separation of gill epithelium 
from the basement membrane. 

Ghate & Mulherker (1979) observed distension of gill plates, 

vaculation in the 'gil l  tissue of two species of prawn, Caridina and 

Macrobrachium after chronic exposure to copper sulphate. They 

concluded that the gill i s  one of the target organs affected by  

exposure to copper salts. They further stated that crustacean gills are 

important in  respiration as well as osmoregulation, hence cellular 
damage resulting in  disorganisation of gill tissue would have serious 

consequences. 
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