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DETERMINATION OF MERCURY (THg) AND METHYLMERCURY (MHg) IN 
SAMPLES OF CRABS (CALLINECTE AMNICOLA) 

 

Abstract 

This workwasinitiatedwith the aim of evaluating the mercury content in 
crabsCallinectesamnicola at three sites in the Ebrié lagoon. The crabs weretakenfromthe 
landing sites in the different areas. A total of ninety (90) crabs weregraded to obtain a 
representativesample of all landings. The analyzesfocused on the levels of total mercury and 
methylmercury in theCallinectesamnicola crabs. The analysis of variance showedthat the site 
with the highestmercury content is the mosturban site, namely the Boulay Island site in 
Abobodoumé. We have a significantdifferencebetween the sites for the content of total 
mercury and littleremarkable for the content of methylmercury. The 
resultsobtainedshowedthat the total mercury content varies according to the mass and size of 
the crab. Furthermore, mercury, at all the sites of ourstudypresents concentrations wellbelow 
the threshold values set by the WHO and the EU. The determination of mercurylevels in crabs 
fromdifferentlanding sites in the Ebrié lagoonmakesit possible to assess the risks of 
contamination of the foodchain, incurred by the top predator at the end of the chain, 
whichishumanbeings, the main consumer of seafoodproducts.  

Keywords; Total Mercury (THg) – Methylmercury (MeHg) – Bioacumulation – Ebrié Lagoon 
– CallinectesAmnicola 

1. Introduction 

In the countries of the tropical regions of West Africa, more than 90% of the effluents 
resultingfrom the processes of production and use of chemicalproducts flow into the 
receivingenvironmentwithouttreatment. Rivers, lakes, lagoons and seas are subject to 
pollution of variouskindsfromthese effluents [1]. In recentyears, in Côte d'Ivoire as 
everywhere in Africa, gold panningactivities have intensified[1].Politicalauthorities and the 
scientificcommunity are increasinglyinterested in water pollution in the context of climate 
change. 

The lagoonswhichcontain important aquaticresources and whichplay a buffer rolebetween 
marine waters are subject to heavychemical pollution. The water becomescloudy, dark and 
givesoff a foulodor. This pollution comesmainlyfrommining effluents, chemicalsdischarged 
by factories, mechanical garages, sewers and septic tanks, fertilizerresiduesfrom agricultural 
areas, domestic water and householdwaste. 

Recentstudies have shown the presence of mercury (Hg) in sediments[2] and fish in the Ebrié 
lagoon [3]. This lagoon contamination by mercurycould affect local populations, feeding on 
lagoonaquaticresources. 

The United Nations Environment Program tookresolutionsunder the Minamata Convention in 
October 2013 on mercury to protecthumanhealth and the environmentagainst the 
harmfuleffects of mercury[4]. 
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Mercury and alkyl derivatives have a cumulative and persistent character in aquaticorganisms. 
This article focuses on crab, the staplediet of many local populations, whose contamination 
can lead to serious public healthproblems[5-6]. The majority of crabspecies are predatory 
and/or scavengers. In general, crabs play an essential biologicalrole in the ecosystem of the 
Ebrié lagoon and are found at the level of the muddybottoms in the mangrove areas and the 
mouths of rivers [7]. 

This workaims to determine the level of mercury and methylmercury in crabs from the waters 
of the Ebrié lagoonusing the direct mercuryanalysis technique of DMA-80. 

Material and method 

2.1. Study zone 

The studyislocated in part of the Ebrié lagoon system of Côte d'Ivoire with an area of 566 km2 
and stretches over 140 km along the Gulf of Guineabetween 3°40' and 4°50' at latitude 5°20 
N. It has many bays and shallow channels (between 4 and 6 m approximately) 
sometimesleading to "pits" 20 m deep[8] With a volume of approximately2.5.109 m3, the 
lagoonplays an important economicrole in West Africa, withmanyfunctions for port traffic, 
tourism, sanitation and fishing. The parts of the Ebrié lagoonconcerned by thisstudy are: 

-N'Djem, this sampling site located in a maritime area west of the Ebrié lagoon (Figure 1) 
where the importance of agricultural activities and the degree of fishmortality are recorded in 
May 2013 [9] 

  - Ile Boulaythis sampling site islocated opposite the port of Abidjan and the lagoon station of 
abobodoumé (central west basin) (Figure 1) wherelagoon transport 
ispracticedwithtransportboatswhich release all day long motoroils as well as the fumes 
theygive off, on this site there are also agricultural and touristactivities [3]. 

- Ile Désirée, a site locatedbetween the municipality of Cocody M'badon and Koumassi 
(Figure 1) influenced by runoff and domestic water fromthese places, the pressure of 
industrial, urban and agricultural activitiesplay a major role in the water pollution of this site 
location, landing stage. 
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Fig. 1: Location of study sites [10] 

2. Material 

 2.1. DMA-80 Direct Mercury Analyzer 

The mercuryanalyzer (DMA-80) is an electrothermal Atomic Absorption Spectrophotometer. 
It isbased on the absorption of a specificwavelength (λmax = 253.7 nm) of mercury. 

2.2. Equipment and chemicals 

The water used for the preparation of all solutions isultra-pure water. Hydrochloricacid (HCl) 
(30%, Suprapur) from Merck, Darmstadt, Germany wasused for the hydrolysis of the 
studiedsamples. A solution of 0.002 M sodium thiosulfate (Suprapur, Merck) preparedin 12% 
(w/v) anhydrous sodium sulfate and 0.8% (w/v) sodium acetate (Suprapur, Merck) wasused 
for back-extraction. 

A stock solution of inorganicmercury standard 1000 mg/kg in 12% (v/v) nitricacid (Trace 
Cert, Fluka, Steinheim, Germany) isused for the preparation of the daughter solutions. 
Working solutions wereprepared by diluting standard solutions of 1% (v/v) nitricacid (40%, 
SuprapurMerck), 0.1% (v/v) HCl (Suprapur, Merck) and 0.2 % potassium dichromate 



 

 

(analytical grade, 10% (w/v), Merck). Calibration solutions in the range of 5 to 200 g/L 
wereprepareddaily by dilution as working solution in 0.002 M thiosulfate solution. 

  

2.3. Certified Reference Material 

The referencematerialused in the verification of thismethodis IAEA-436 whosecertified value 
in methylmercuryis 3.62 mg/Kg. The results are recorded in Table 1. Three extraction and 
analysis tests with DMA 80 werecarried out. The respective results are 3.69 mg/Kg, 3.68 
mg/Kg and 3.59 mg/Kg. The calculatedaverage concentration is 3.65 mg/Kg with a standard 
deviation of 1.68 and a coefficient of variation of 0.46. 

Table 1: Concentration of mercury and methylmercury in the referencematerial IAEA – 436 

Sample Extract 1 

(mg/Kg) 

Extraction 
2 

(mg/Kg) 

Extraction 
3 

(mg/Kg) 

Mean 

(mg/Kg)  

Standard 
deviation 

Coefficient 
of 

variation 

Certified 
value 

(mg/Kg) 

IAEA - 
436 

3 ,69 3,68 3,59  3,65 1,68 0,46 3,62 

 

3. Method 

3.1. Sampling 

The crabsamples (Figure 2) werecollecteddirectlyfrom the sites of N'Djem in Jacqueville, Ile 
Boulay in Abobodoumé and Ile Désirée in Koumassi (Figure 1) during the periodfromJanuary 
to April. At the same time, water salinity, temperature and conductivityweremeasuredusing a 
WTW multi 3430 brand multiparameter and a HANNA Instruments type HI 2211 Ph/ORP 
Meter brand pH meter. 

 

Fig. 2: Crabcallinectesamnicola 

Thirty (30) batches of crabs weresampled per site. Each batch consists of 3 individuals of the 
same size, dividedinto males and females. A total of 90 batcheswerecounted (Table 2). The 
crabs are cleanedwithdistilled water, groundfresh, stored in plastic bottles and kept on ice in 
the refrigerator. 

juvenile abdomen adult abdomen 



 

 

Table 2: Summary tables of crabsamplestaken 

Site GPS coordinates batches / of 

males 

batches 

/ 

females 

Total 

(batches) 

Total 

Crabs 

(3individuals 

/lot) 

Ndjem 5°16’26’’ N 

4°14’38’’ W 

15 15 30 90 

Iles boulay 5°17’52’’ N 

4°02’33’’ W 

15 15 30 90 

Iles désirée 5°19’09’’ N 

3°56’07’’ W 

15 15 30 90 

  

3.2. Crushing crabs 

In the laboratory, the crabsampleswerethawed, cleanedwhiletrying tohandle as little as 
possible to avoid possible contamination. The crabs weremeasured and 
weighedbeforebeingcrushed. The grindingwasdoneusing a mortar and pestleporcelain. Thus, 
the pulpiscollected for chemicalanalysis. With the DMA-80 method, samples do not 
requireanypretreatment (digestion) prior to analysis for total mercury. On the other hand, for 
the quantification of methylmercury, a specific extraction must first becarried out in order to 
stabilize the methylmercury. 

3.2. Analysis of total mercury (HgT) 

A mass of the freshsamplebetween 0.03 and 0.04 g isweighed and analyzeddirectly DMA-80. 

3.3. Extraction and analysis of methylmercury 

A quantitybetween 0.6g and 0.8g of eachsampleisweighedusing a balanceprecision ± 0.1 mg 
thenintroducedinto a 100 mLbeaker. With a pipette, 5 mg of 25% hydrochloricacidisadded to 
the contents of the beaker. The mixture isshakenvigorously for at least 30 s. Then, 15 mL of 
toluene are added. The 15 ml of the content istransferredinto a centrifuge tube. After 
centrifugation for 15 min, part of the phase above, whichcontains total mercury, isrecovered 
and thentransferred to another 15 mL centrifuge tube previouslycontaining 6 mL of sodium 
thiosulfate solution. The solution obtainedisbroughtagain to centrifugation for 15 minutes. 
The organic phase below forming a MeHg + sodium thiosulfate complex (6 mL) iscollected in 
a 10 mL tube (final extract) and stored at 4°C [11]. 

Twohundred (200µL) of the final organicextractistaken, weighed and analyzeddirectlywith 
DMA-80. 

 

-Calculation method 



 

 

The volume of tolueneused (V0) isdifferentfrom the volume of toluene (V1) used to extract 
the methylmercurytherefore a correction factor (K) wasnecessary. 

 

ࡷ = ૚ࢂ
૙ࢂ

  (1) 

V0: initial volume of toluene 

V1: final volume of toluene 

The concentration of methylmercuryisthencalculated by the followingrelationship: 

۱ = ૚࡯∗ࢂ
ࡷ∗࢓

(2) 

C: concentration of methylmercury in the sample (µg/kg) 

m: mass of sampletaken (g) 

C1: concentration read on the DMA-80 (µg/L) 

V: total volume of sodium thiosulfate solution (ml) 

K: correction factor 

3.4. Determination of OrganicMatter (OM) 

The organicmatter (OM) wasobtainedfollowinga combustion reaction of the matter, by 
bringing a defined mass (m1) of the sample to a temperature of 700°C then the 
sampleisrecovered and weighedagain to obtain a new mass (m2). The organicmatter rate 
isobtained by taking the followingdifference 

 

ࡻࡹ = ૛࢓૚ି࢓
૚࢓

∗ ૚૙૙  (3  

m1: mass of the matrix before combustion 

m2: mass of the matrix after combustion 

MO:organicmatter 

4. Results 

4.1. Physicochemicalcharacteristics of the environment 

The results of the physico-chemicalanalyzes of the waters studied are shown in Table 3 and 
show a fluctuation of the parametersfrom one site to another (pH, EC, T, salinity). The 
measurement of thesephysicochemicalpropertiesallows an initial estimation of the quality of 
the environment. 

Table 3:Some physico-chemicalparameters of lagoon water 
 

(3) 



 

 

 Parametres 

 

Station 

pH CE (mS/Cm) Temperature 

(°C) 

Salinity 

(‰) 

Jacques-ville 
(N’Djem) 

7.43 ± 0.3 123.80 ± 2 28.30 ± 0.5 9.70 ± 1 

Ile Boulay 8.00 ± 0.3 21.00 ± 2 29.00 ± 0.5 12.60 ± 1 

Koumassi 
(Désiredisland) 

7.42 ± 0.3 30.30 ± 2 28.00 ± 0.5 18.80 ± 1 

 

4..1.1. Hydrogenpotential (pH) 

According to the pH determinationvalues, it can beseenthat the pH of the water at the three 
sites isweakly basic (7.42 < pH < 8.00). The pH varies slightlyfrom one site to another. Value 
of pH iscloselyrelated to salinity, but thisrelationshipisinfluenced by major ions [12], so at 
sites with high electricalconductivity (EC) thisrelationshipisdisturbed. 

4.1.2. ElectricalConductivity (EC) 

 The conductivityis a function of the concentration of soluble salts, thatis to say the 
concentration of chlorides, sulphates, carbonates and alkali and alkalineearth bicarbonates, 
nitrates and phosphates [13]. It is a numerical expression of the ability of a solution to 
conductelectriccurrent. According to the table, the lagoon in N'Djem conductselectricitybetter 
and that of Abobodoumé (Ile Boulay) conductsrelativelylittle. 

4.1.1.3. Temperature 

  The extremetemperatures of the waters of the Ebrié lagoon are 25.5°C and 34°C [12], 
ourdifferenttemperaturesmeasuredduringthisstudyfallwithinthis range (28°C and 29°C). 

4.1.1.4. Salinity 

The salinity varies according to the study sites on the site of Ile Jacques Ville N'djem, we note 
the lowestsalinity of 9.7 ± 1 and the maximum values are observed on the site of Koumassi Ile 
Désirée nous 12, 6 ± 1 and on the site of Koumassi on the desired island.4.3. Concentration of 
total mercury, methylmercury and physicalcharacteristics of crabs 

Tables 4a, 4b and 4c clearly show the concentrations of methylmercury (MeHg) and total 
mercury (HgT) as well as the rate of organicmatter (OM), these tables alsoindicate the 
physicalcharacteristics of the crabs such as the width, the length and mass. 

Statisticalprocessingwasappliedusing Excel software on the raw data to allowbetter 
exploitation.



 

 

Table 4a:Results of measurementstaken on crabs (Callinectesamnicola) from the Jacques Ville site (N’Djem) 

                                                            Males Female 

 Masse  (g) Width 
(cm) 

Length 
(cm) 

MO (%) HgT 
(µg/Kg)  

MeHg 
(µg/Kg)  

Masse (g) Width 
(cm) 

Length 
(cm) 

MO (%) THg 
(µg/Kg)  

MeHg 
(µg/Kg) 

1 38.93±0.1 8.2±0.1 4.2±0.1 0.79 19.23±0.21 6.75±0.04 18.57±0.1 6.6±0.1 3.4±0.1 1.29 21.56±0.22 2.45±0.3 

2 39.89±0.1 8±0.1 4.3±0.1 0.86 39.43±0.15 6.26±0.06 21.95±0.1 6.8±0.1 3.7±0.1 0.52 25.37±0.32 8.38±0.04 

3 46.41±0.1 9.7±0.1 4.6±0.1 0.52 24.65±0.13 6.50±0.02 24.40±0.1 7.3±0.1 4±0.1 0.65 32.43±0.24 4.08±0.05 

4 56.69±0.1 8.9±0.1 5±0.1 0.97 17.88±0.14 8.03±0.01 37.32±0.1 7.9±0.1 4.1±0.1 0.51 35.79±0.42 7.88±0.05 

5 66.54±0.1 10.9±0.1 5.4±0.1 1.35 46.35±0.21 7.41±0.07 39.71±0.1 8.5±0.1 4.4±0.1 0.29 17.49±0.21 3.42±0.11 

6 68.24±0.1 10.6±0.1 5.8±0.1 1.15 37.01±0.23 6.67±0.03 43.72±0.1 9.3±0.1 4.4±0.1 0.56 26.69±0.41 11.48±0.12 

7 75.08±0.1 10.8±0.1 5.5±0.1 1.27 27.65±0.41 11.18±0.11 44.62±0.1 8.6±0.1 4.2±0.1 0.57 46.33±0.31 10.26±0.11 
8 105.31±0.1 12.3±0.1 5.9±0.1 0.27 57.56±0.45 7.76±0.21 47.84±0.1 8.9±0.1 4.9±0.1 0.675 43.60±0.33 16.50±0.14 

9 111.80±0.1 12.4±0.1 6.3±0.1 0.59 38.86±0.61 10.95±0.18 50.89±0.1 9±0.1 4.7±0.1 0.61 63.89±0.19 32.29±0.13 

10 124.74±0.1 12.5±0.1 6.7±0.1 0.31 49.02±0.31 8.77±0.21 54.54±0.1 9.6±0.1 5.1±0.1 0.64 31.47±0.17 7.70±0.20 

11 130.10±0.1 12.3±0.1 5.9±0.1 1.00 101.72±0.09 10.21±0.31 56.31±0.1 9.7±0.1 4.9±0.1 0.76 24.46±0.13 14.20±0.15 

12 132.76±0.1 13.5±0.01 7.5±0.01 0.73 51.36±0.04 7.38±0.22 59.69±0.1 12±0.1 5.3±0.1 1.63 98.71±0.31 11.63±0.09 

13 139.86±0.1 13.2±0.1 7±0.1 1.42 58.86±0.07 6.57±0.11 60.97±0.1 9.5±0.1 4.9±0.1 0.72 44.21±0.15 14.35±0.14 

14 141.08±0.1 14.2±0.1 7.2±0.1 0.68 55.37±0.11 12.44±0.21 102.00±0.1 12.3±0.1 5.5±0.1 0.46 31.89±0.31 20.15±0.18 

15 167.42±0.1 13.7±0.1 6.8±0.1 1.29 61.04±0.31 11.98±0.22 105.53±0.1 11.8±0.1 5.1±0.1 0.93 33.77±0.11 22.85±0.21 

Min 38.93±0.1 8±0.1 4.2±0.1 0.27 17.88±0.14 6.26±0.06 18.57±0.1 6.6±0.1 3.4±0.1 0.29 17.49±0.21 2.45±0.13 

Max 167.42±0.1 14.2±0.1 7.5±0.1 1.42 101.72±0.09 12.44±0.21 105.53±0.1 12.3±0.1 5.5±0.1 1.63 98.71±0.31 32.29±0.13 

Mean 96.32±0.1 11.41±0.1 5.87±0.1 0.88 45.73±0.26 8.59±0.13 51.20±0.1 9.19±0.1 4.57±0.1 0.72 38.51±0.11 12.51±0.18 
S D 42.44 2.01 1.05 0.37 21.09 2.17 25.09 1.76 0.61 0.34 20.33 8.03 

C V 44.06 17.65 17.87 41.85 46.12 25.28 48.99 19.19 13.29 46.93 52.79 64.17 
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Table 4b:Results of measurementstaken on crabs (Callinectesamnicola) from the Koumassi site (desiredisland) 

                                                                                       Males Female 

No Mass (g) Width 
(cm) 

Length 
(cm) 

MO  (%) Total 
mercury 
(µg/Kg) 

Methylmercury 
(µg/Kg) 

Masse(g)   Length 
(cm) 

Length 
(cm) 

MO  (%) Total 
mercury 
(µg/Kg) 

Methylmercury 
(µg/Kg) 

1 25.75±0.1 6.5±0.1 3±0.1 1.04 81.27±0.11 6.29±0.12 22.34±0.1 6.4±0.1 3.2±0.1 1.17 28.49±0.33 4.64±0.01 
2 26.83±0.1 6.6±0.1 3.1±0.1 0.82 57.89±0.31 8.89±0.34 25.17±0.1 6.7±0.1 3.4±0.1 1.40 34.42±0.22 8.35±0.04 
3 28.17±0.1 6.8±0.1 3.1±0.1 0.63 62.73±0.41 8.96±0.21 26.74±0.1 7.3±0.1 3.5±0.1 0.96 17.90±0.01 6.18±0.12 
4 30.25±0.1 7.2±0.1 3.2±0.1 1.07 17.58±0.21 5.15±0.31 27.18±0.1 6.9±0.1 3.5±0.1 1.25 36.96±0.31 5.34±0.11 
5 30.48±0.1 7.3±0.1 3.3±0.1 0.93 28.97±0.23 1.32±0.41 28.35±0.1 7±0.1 3.6±0.1 0.54 25.81±0.08 5.94±0.31 
6 34.95±0.1 7.3±0.1 3.4±0.1 0.61 28.46±0.31 5.05±0.31 29.33±0.1 7.5±0.1 3.6±0.1 0.79 18.70±0.25 5.89±0.14 
7 40.15±0.1 8±0.1 4.1±0.1 0.50 59.09±0.24 9.87±0.01 49.83±0.1 8.9±0.1 4.5±0.1 0.42 51.91±0.03 13.90±0.26 
8 45.88±0.1 8.7±0.1 4.2±0.1 1.23 20.90±0.41 4.56±0.41 53.09±0.1 9.3±0.1 4.7±0.1 0.29 43.60±0.04 6.51±0.01 
9 48.31±0.1 8.9±0.1 4.4±0.1 1.10 87.84±0.61 12.50±0.12 60.24±0.1 9.7±0.1 4.9±0.1 1.07 49.46±0.36 10.42±0.41 

10 59.15±0.1 10.2±0.1 4.4±0.1 0.46 117.01±0.32 10.38±0.13 61.54±0.1 9.7±0.1 5±0.1 1.22 27.68±0.42 12.34±0.31 
11 71.49±0.1 11.5±0.1 5.3±0.1 0.69 49.01±0.41 8.91±0.21 62.61±0.1 10.1±0.1 5.2±0.1 0.36 43.22±0.06 5.86±0.01 
12 73.33±0.1 11.1±0.1 5.2±0.1 1.71 48.73±0.61 11.46±0.31 64.64±0.1 9.6±0.1 5.5±0.1 0.74 52.80±0.01 16.53±0.05 
13 88.52±0.1 11.9±0.1 6.1±0.01 1.32 46.89±0.41 13.46±0.33 75.52±0.1 9.9±0.1 5.4±0.1 0.32 112.61±0.6 12.19±0.24 
14 93.13±0.1 12±0.01 6.2±0.1 1.31 72.11±0.31 14.70±0.17 83.19±0.1 10.6±0.1 5.1±0.1 0.51 71.14±0.04 19.61±0.21 
15 108.89±0.1 13±0.1 6.3±0.1 1.00 28.99±0.51 7.19±0.32 83.59±0.1 10.4±0.1 5.7±0.1 1.76 31.31±0.23 6.64±0.04 

Min 25.75±0.1 6.5±0.1 3±0.1 0.46 17.58±0.21 1.32±0.41 22.34±0.1 6.4±0.1 3.2±0.1 0.29 17.90±0.01 4.64±0.01 
Max 108.88±0.1 13.0±0.1 6.3±0.1 1.71 117.01±0.32 14.70±0.17 83.59±0.1 10.6±0.1 5.7±0.1 1.76 112.61±0.6 19.61±0.21 
Mean 53.68±0.1 9.13±0.1 4.35±0.1 0.96 53.83±0.15 8.58±0.21 50.22±0.1 8.67±0.1 4.45±0.1 0.85 43.07±0.21 9.35±0.03 
S D 27.27 2.27 1.20 0.35 27.69 3.69 22.10 1.51 0.89 0.45 23.99 4.60 
C V 50.80 24.87 27.64 36.40 51.43 42.99 44.01 17.42 19.94 52.53 55.72 49.15 
 

 

 



 

 

Table 4c:Results of measurementstaken on crabs (Callinectesamnicola) from the Iles Boulay site 
                                                                      Males Female 
No Mass (g) Width 

(cm) 
Length 
(cm) 

MO (%) THg 
(µg/Kg)  

MeHg 
(µg/Kg)  

Masse (g) Width 
(cm) 

Length 
(cm) 

MO (%) THg(µg/Kg)  MeHg 
(µg/Kg) 

1 40.45±0.1 9.5±0.1 4.8±0.1 0.79 77.27±0.31 10.15±0.05 20.68±0.1 7.6±0.1 3.5±0.1 1.29 40.26±0.23 11.69±0.05 
2 48.09±0.1 9.8±0.1 5.1±0.1 0.86 46.39±0.21 10.64±0.03 22.98±0.1 7.4±0.1 3.4±0.1 0.52 70.49±0.34 13.07±0.04 
3 53.98±0.1 11±0.1 5.6±0.1 0.52 33.67±0.11 11.41±0.04 30.02±0.1 8.4±0.1 3.9±0.1 0.65 73.32±0.21 7.27±0.02 
4 55.87±0.1 10.4±0.1 5.5±0.1 0.97 39.47±0.11 11.95±0.02 30.55±0.1 9.9±0.1 4.2±0.1 0.51 36.60±0.11 4.86±0.06 
5 56.01±0.1 10.5±0.1 5.5±0.1 1.35 106.50±0.51 14.06±0.06 33.64±0.1 8.1±0.1 3.9±0.1 0.29 94.43±0.36 17.47±0.08 
6 58.94±0.1 10.6±0.1 5.7±0.1 1.15 55.08±0.21 15.11±0.04 40.33±0.1 9.8±0.1 4.2±0.1 0.56 116.41±0.72 11.67±0.02 
7 61.45±0.1 11.2±0.1 5.5±0.1 1.27 62.23±0.31 18.54±0.08 41.64±0.1 10.1±0.1 4.9±0.1 0.57 65.62±0.41 11.68±0.04 
8 61.65±0.1 11.1±0.1 5.8±0.1 0.27 86.18±0.41 16.12±0.05 43.70±0.1 10.9±0.1 5.1±0.1 0.67 153.53±0.81 25.40±0.06 
9 69.53±0.1 11.4±0.1 5.6±0.1 0.59 111.01±0.5 15.75±0.03 44.96±0.1 9.2±0.1 4.1±0.1 0.61 42.11±0.61 16.57±0.05 

10 71.07±0.1 11.6±0.1 6.2±0.1 0.31 75.91±0.18 15.59±0.04 47.11±0.1 10±0.1 4.3±0.1 0.64 161.74±0.84 14.15±0.07 
11 71.90±0.1 11±0.1 4.9±0.1 1.0 51.47±0.19 20.72±0.08 49.06±0.1 10.7±0.1 5.2±0.1 0.76 137.09±0.36 24.52±0.08 
12 73.84±0.1 12.1±0.1 5.9±0.1 0.72 66.30±0.21 14.65±0.03 58.26±0.1 10.4±0.1 4.4±0.1 1.63 115.71±0.45 9.66±0.06 
13 82.44±0.1 14.5±0.1 7.6±0.1 1.42 91.44±0.48 12.97±0.07 61.11±0.1 10±0.1 4.5±0.1 0.72 96.55±0.26 21.15±0.14 
14 89.55±0.1 12.9±0.1 6±0.1 0.68 61.23±0.33 8.20±0.02 61.61±0.1 10.5±0.1 5.1±0.1 0.46 102.32±0.41 20.64±0.1 
15 110.25±0.1 13±0.1 6.5±0.1 1.29 59.17±0.24 18.83±0.05 61.77±0.1 10.2±0.1 4.9±0.1 0.93 91.49±0.15 16.04±0.05 

Min 40.45±0.1 9.5±0.1 4.8±0.1 0.27 33.67±0.11 8.20±0.02 20.68±0.1 7.4±0.1 3.4±0.1 0.29 36.60±0.11 4.86±0.06 
Max 110.25±0.1 14.5±0.1 7.6±0.1 1.42 106.01±0.51 20.72±0.08 61.77±0.1 10.9±0.1 5.2±0.1 1.63 161.74±0.84 25.40±0.06 

Mean 67.0±0.1 11.37±0.1 5.75±0.1 0.88 68.22±0.29 14.31±0.07 43.16±0.1 9.55±0.1 4.37±0.1 0.72 93.18±0.76 15.06±0.07 
S D 17.55 1.31 0.68 0.37 23.02 3.49 13.72 1.136 0.57 0.34 39.36 6.01 
C V 26.19 11.51 11.91 41.85 33.74 24.42 31.79 11.90 13.12 46.93 42.25 39.94 



 

 

4.2.1. Weight-Height Relationship 

The relationshipwasestablishedfrom the 45 pairs (g, cm) of calculated values. Figures 3 and 4 
were made from the mass and length of eachindividual. The mass varies between 20 and 120 
g with a lengthbetween 3 and 6 cm It isobservedthat the mass increaseswith the lengthboth in 
males and in females. Whichisnaturalgiventhatitis the samespecies and thatthereis no 
morphologicalanomaly 

The equation of the trend line obtainedseems to reflect the factthat the animal 
isgrowingfasterthanitisgrowing in size. This reality growthisexplained by the growth of the 
claws (secondarysexualcharacter) whichacceleratesaftersexualmaturity. 

 

 

Fig. 3: Evolution of the mass according to the length of the male crabs  

 

Fig. 4: Evolution of the mass according to the length of the female crabs 

 

4.2.1. Variation of OM according to the mass of male crabs 
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The rate of organicmatterfluctuates and does not exceed 2%. Figures 5 and 6 
showedrandomlydistributed dots. This meansthatorganicmatteris not related to the weight of 
the speciesalthoughitis made up of part of the biomass. 

 

 

 

Fig. 5: variation of organicmatteraccording to the mass of male  
crabs(Callinectesamnicola). 
 

 
Fig. 6: Evolution of organicmatteraccording to the mass of female crabs4.3- Distribution 
of HgT and MeHg in crabCallinectesamnicolasamples  

The distribution of mercury (Hg) and methylmercury (MeHg), wasalsostudiedaccording to the 
sex and the mass of the crabs (Figures 7, 8 and 6). 
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Fig. 7: Evolution curves of mercury as a function of mass in male and 
femalecrab(Callinectesamnicola)from N’Djem. 
 

 

Fig..8: Evolution curves of mercury as a function of mass in 
femalecrab(Callinectesamnicola)fromBoulay Island. 
 

 
Fig. 9: Evolution curves of mercury as a function of mass in 
femalecrab(Callinectesamnicola)from Désirée Island4.4. Comparison of data to 
international standards. 
 
The distribution of total mercury and methylmercury (Figure 10) in female and male crabs 
wascompared to international standards. In our case, weused the WHO standards, namely 
2000 µg/Kg for total mercury and 1320 µg/Kg for methylmercury and the European 
standards, 500 µg/Kg for total mercury and 330 µg/Kg for methylmercury, to show that the 
mercury concentration values found in the crabs werebelow the toleratedthreshold values. 

♂Ndjem ♀Ndjem 

♂Ile Boulay ♀Ile Boulay 

♂Ile Désirée ♀Ile Désirée 



 

 

 

.  
Fig. 10: Distribution of total mercury and methylmercury in the samples5. Discussion 

The lagoon system is a transfer zone for pollutants in aquaticorganisms [14]. Through the 
curves of evolution of total mercury and methylmercury, itgenerallyappears on different sites, 
the concentrations of HgT and MeHgfluctuateaccording to the mass. A trend with a 
slightincreaseisobservedwith total mercury. The MeHgremainslowdespite the increase in 
masses. Indeed, mercuryhaving a cumulative behaviorduring life throughfood [15,16, 17], itis 
certain that large or oldorganismscontainrelatively more mercurythansmall or oldspecies. 
youth. 

The concentrations obtainedwith the IAEA - 436 referencematerialconfirmedthat the 
extraction methodgives good yields (Table 2). This methodwasused by Sabine et 
al.,duringherwork and shealsoobtained good performance [11]. 

It isnotedthat the concentrations of total mercury are higherthanthose of methylmercury. 
Theseresults show thatHgTincorporates all forms of mercuryincludingmethylmercuryitself. It 
appearsthat the salinityissignificant and beingbetween 12.6% and 18.8%) can influence the 
rate of methylation. 

Salts, mainlychloride ions in aqueous media, play an important role in the direction of the 
methylation-demethylation balance thattakes place withinorganisms. The rate of methylation 
in salt water isrelativelylowcompared to water withalmostzerosalinity [18]. In addition, 
increasing the pH induces the formation of precipitatedspeciesthat can limit the solubility and 
bioavailability of ionicforms [19]. 



 

 

The results show that the areas under pressure fromindustrial and urbanactivities are the 
mostcontaminated areas. It can beseenthat the mercurylevel in the Boulay Island area 
ishigherwith an average total mercury of 68.22 µg/Kg for female crabs and 93.18 µg/Kg for 
male crabs and an average in methylmercury of 14.31 µg/Kg for female crabs and 15.06 
µg/Kg for male crabs. 

The organicmatterfoundduring the analyzesisrelativelylow, on the other hand, itcouldfavor the 
phenomena of mercury adsorption in the crab tissues [20]. Organicmatteralsoparticipates in 
the complexation of metals [20] in living organisms. Organicmatterthereforecontributes to the 
bioavailability of mercury in organisms. Indeed, itis the area closest to the city of Abidjan, the 
mosturbanwithgreathumanactivity. There are reports in this area of intense attiéké-
producingactivitiesthatgeneratequantities of sludge and puddles of cassavawaste water 
thatcouldcontainmercury. 

 The N'Djem area is the least contaminatedwith an average total mercury of 45.73 µg/Kg for 
female crabs and 38.51 µg/Kg for male crabs and an averagemethylmercury of 8.59 µg/Kg for 
female crabs and 12.51 µg/Kg for male crabs. This isexplained by the distance fromindustrial 
and port activities. 

In the Ile Désirée area, the maximum averages are 54.23 µg/Kg total mercury and 9.36 µg/Kg 
methylmercury. The desiredislandis an area influenced by the urbanactivities of Koumassi 
and Cocody M'badonwithoutforgetting the agricultural activitieswhichcouldparticipate in the 
anthropogenic contamination of this area. 

 

The spatial distribution shows on each site, the maximum concentrations measured are 
lowerthan the international threshold values (WHO and EU). Given the bio-accumulative 
nature of mercury in organs, theselow values should not exclude permanent monitoring 
giventhatregularconsumption of crabs by a population. 

 

Conclusion 

Mercury ispresent in all compartments of the environment in differentforms and at different 
concentration levels. Although at trace levels, itremains an international foodsafetyconcern 
due to itstoxicity. 

This work has highlightedinterestingresults on mercury in crabs and in the tropical 
aquaticsystem. 

Admittedly, the studyrevealsrelativelylowlevels of concentrations in crabs below international 
standards in the study areas. The severity of the impact must beinterpretedwith regard to the 
referencetoxicity values by assessing the healthrisks on the basis of mathematicalmodels on 
the local populations. Due to the bioaccumulation of mercury, itisstillnecessary to continue 
health control programs and surveillance of the variousaquaticenvironments. 
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