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1. Introduction 
 

The fish is a source of protein and microelements for humans. Because of this, it is part of the diet, especially 

in coastal areas like Sepetiba Bay. However, it can also pose health problems with its deterioration and 

translocate radionuclides into the human diet. The assessment of fish translocation has never been a focus of 

attention. The reason for this is that radiation has focused on humans: 'if humans are protected, biota will be.' 

[1; 2] until publication 60 [3]. The institution that asserted this statement in the 1977 publication number 27 

[2] and reinforced it in the 1991 publication 60 [1], first raised doubts in [3] and was later discarded in 

publication [4]. Now, the protection of biota must be explicit. Starting with publication 103 in 2007 [4], a 

framework supported by various publications [4; 5; 6; 7; 8; 9] has been created, accompanied by the IAEA 

[10; 11; 12], along with many guides, forming a framework for biota protection that has not reached the 

complexity of human radioprotection but has evolved more rapidly than human radioprotection. 

 

2. Methodology 

 

2.1. Sampled area 

The collections were conducted in Espírito Santo, a state in southeastern Brazil. Fish were captured using a 4 

cm mesh gillnet during a 2-hour collection effort. They were thoroughly washed with water from the collection 

site, kept refrigerated, and transported to the environmental laboratory. In the laboratory, the fish were 

weighed in fresh weight and then dried in an 80°C oven until reaching a constant weight, i.e., with the fish at 

room temperature, weighed, and measurements with a variation of less than 5%. Subsequently, they were 

ashed, starting at 80 degrees with automatic increments of 50°C up to a maximum of 450°C. The ashes should 

be white; if not, they are re-ashed with 2 ml of nitric acid. 

 

2.2. Radionuclides Analysis 

The radionuclides 238U, 235U, 234U, 232Th, 230Th, 228Th were analyzed by taking an aliquot of the material, 

solubilizing it in an acidic solution, and then plated on silver plates. Subsequently, the material was contacted 

with a surface barrier device under vacuum [12]. The remaining samples were extracted with a top and 

precipitation filter method, followed by total alpha counting (226Ra) and total beta counting (210Pb and 228Ra). 

 

2.3. Dose assessment 

The dose rate was evaluated according to Equation 1. The conversion factors used are shown in Table 1 [13]. 
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𝐷𝑖𝑛𝑔 = ∑ 𝐴𝐶𝑗 ∙  𝐷𝑜𝐶𝑜𝑖𝑛𝑔
𝑗

𝑗

 (1) 

 

 

where:  

𝐷𝑖𝑛𝑔 is the dose rate (Gy·d-1); 

𝐴𝐶𝑗 Is the activity concentration of radionuclide j in the fish 

𝐷𝑜𝐶𝑜𝑖𝑛𝑔
𝑗

 is the dose conversion coefficient for natural radionuclides  

 

Table 1. Conversion factors for analyzed radionuclides [13] 

Radionuclides 210Pb 226Ra 228Ra 228Th 230Th 232Th 234U 235U 238U 

FCD (µGy d-1)  

Bq Kg-1)-1 

5.9·10-3 3.5·10-1 8.4·10-3 4.6·10-1 6.5·10-2 5.6·10-2 6.6·10-2 6.4·10-2 5.8·10-2 

F1 0 95 0 97 100 100 100 95 100 

F2 2 0 3 0 0 0 0 0 0 

F3 98 5 97 3 0 0 0 5 0 

 

The expected effects for absorbed doses are expressed in Table 2, according to [13], for the reference fish, 

with averages based on 6 samples. 

 

Table 2. Relationship between dose effects in reference fish [13]. 

Fish  LD50 ranges from 0.3 to 18.7 Gy for salmonids, depending on the embryonic stage at which irradiation 

occurred. 

 2 Gy had no effect on the survival of trout embryos with eyes. 

 Doses between 3-12 Gy for three-month-old trout had little effect on mortality. 

 4.8 mGy·d-1 (up to a dose of 0.4 Gy) in salmon had no effect on survival up to one year of age. 

 5.1 mGy·d-1 led to an almost threefold increase in roach mortality. 

 304.8 mGy·d-1 (up to 8.4 mGy) had no effect on the survival of 3-month-old guppy embryos. 

 The influence of temperature on radiation-induced lethal effects is significant, as seen with different 

doses in medaka and goldfish. 

 For example, 28 Gy caused 100% mortality at 23 ºC but had no effect at 4 ºC in medaka. 

 80 Gy caused 100% mortality at 22 ºC but had no effect at 4 ºC in goldfish. 

 A dose of 1.3 Gy·d-1 (50 Gy) had no effect on mosquito fish mortality at 15 ºC or 25 ºC. 

 

3. Results and Discussion 

 

The dose rates are expressed in table 3, corresponding to the average of 7 collected specimens. The values 

presented there depict rates considered insignificant, well below the levels that induce measurable biological 

effects (1.37·10-4 mGy·d-1 ≪ 1.3 Gy·d-1), with a difference of 7 orders of magnitude between the values. 

Therefore, they can be deemed as insignificant (see Table 02), and the appearance of biological effects is not 

expected within this dose range. 
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Table 3. Dose rate for corvina fish in Espirito Santo 
238U 235U 234U 232Th 230Th 228Th 226Ra 228Ra 210Pb Total N 

2,2 10-06 1,3 10-07 3,4 10-06 2,0 10-06 2,5 10-06 3,7 10-06 8,5 10-05 1,6 10-06 7,1 10-07 1,0 10-04 7 

 

4. Conclusions 

 

The average data from the analysis of the 7 corvina fishes do not represent radiological problems, considering 

their carnivorous feeding habits. Low results were expected, but not with a difference of 7 orders of 

magnitude. With the found dose rate ranges, no deleterious effects are anticipated for this fish [14; 15; 16] 
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