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ABSTRACT: A simple and rapid method is described for processing organ and water samples 
for the identification of diatoms so that they can be studied and recorded for taxonomic and 
diagnostic purposes. Samples are treated with concentrated nitric acid; the fluid obtained is 
centrifuged, and its sediment is dried, coated, and examined under the scanning electron 
microscope. The method does not alter the morphology of diatoms and allows the study of 
freshwater and seawater species present in the organs of bodies found in the water, making 
possible the diagnosis of drowning under specific conditions. 
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The diagnosis of drowning is one of the most difficult tasks in forensic pathology. As 
a result, a number of ancillary tests have been proposed to confirm this diagnosis such 
as the detection of chemical changes in blood [1-6],  vitreous humour [1,7,8], and in 
cerebrospinal fluid [9]. Moreover,  histological changes have also been reported [10-14], 
although most of these changes are considered inconstant and could occur irrespective 
of drowning [15]. 

The diatom test is the only one still considered reliable by some authors [15-18,19]. 
According to them the test provides supportive evidence of drowning especially in putre- 
fied bodies where no other tests are possible, and it also gives evidence of the probable 
site of drowning. However, the use of this method as an indicator of drowning is very 
controversial, and its reliability has long been disputed [20,21]. 

The validity of the diatom test, and therefore its reliability, depend upon the exclusion 
of contamination and the correct interpretation of the results, which involves a complete 
taxonomic analysis of the diatoms recovered from water samples and from the organs of 
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the deceased [18,19]. Scanning electron microscopy (SEM) is probably the most effective 
technique for identification and classification of diatoms [22]. Therefore, the study of 
water and organ samples under SEM will facilitate their identification, photographic 
record, and taxonomic analysis. We describe an easy and quick method of processing 
the samples for such purposes. 

Method 

Samples of water from the site where the body was found or where the immersion 
probably occurred, are collected in clean containers and isolated from extraneous detritus 
by overnight sedimentation. The gross volume is carefully decanted, the remainder is 
centrifuged, and the deposit examined under dark-field microscopy to determine if dia- 
toms are present. If the sample contains diatoms the material collected at the postmortem 
examination is processed. Blocks of approximately 100 g of the organs to be studied are 
cut, avoiding contamination, dropped into new Kjeldahl flasks, and boiled in twice the 
volume of concentrated analytic nitric acid (specific gravidity 1.42) under a fume hood. 
The fluid obtained is allowed to cool at room temperature; it is centrifuged in a standard 
centrifuge at 2.500 rpm. for 25 rain, and the supernatant acid is poured off and replaced 
with free-diatom distilled water. The process is repeated three times until the fluid is 
transparent with a final spin at 3.000 rpm to produce a small button of deposit. After 
removing the supernatant, the sediment is air dried on a metallic stub for SEM, then it 
is coated with a conductive layer and examined under the microscope. 

Fatty sediments from bone marrow, brain and kidney can be transferred into the SEM 
stubs for air drying on a hot plate at 60~ Sediment of the water sample is also air dried, 
coated, and examined in the same manner. 

Results and Discussion 

For taxonomic purposes, and regardless of the method used, the desired end product 
for SEM is a dried sample without artifacts. Diatoms possess a solid exoskeleton (frus- 
tule), do not require fixation, and are sufficiently strong to tolerate air drying [23]. It 
has been suggested that the use of concentrated nitric acid could lead to partial or complete 
dissociation of the exoskeleton [22]. Nevertheless, with the method described, complete 
freshwater diatoms recovered from the kidney (Fig. 1) and seawater diatoms recovered 
from the lung (Fig. 2) were observed. In fact, details of the frustule, very important for 
the identification and classification (Fig. 3) and small diatoms, extremely difficult to find 
with the light microscope, could also be recorded (Fig. 4). A similar method using sulfuric 
acid and membrane filtering has been outlined [24,25]. 

The presence of the same species of diatoms in the water sample and in organs other 
than the lungs is considered indicative of drowning [15-191 . However, qualitative diatom 
analysis is more an exercise for the expert diatomologist rather than a routine laboratory 
test [18]. For this purpose, the present method may provide a helpful, simple, and 
relatively rapid alternative with a permanent photographic record suitable for taxonomic 
analysis. 
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FIG. 1--Complete fresh water diatom "'frustule" SEM X7000. 
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FIG. 2--Complete seawater diatom (Actinocyclus Senarius Ehrenberg) [26] SEM XIO00. 
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FIG. 3--Details of exoskeleton (Ceratulus Smithii Ralfs in Pritchard) [26] SEM XSO00. 
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FIG. 4--Small diatom (Rhaphoneis Amphiceros Ehrenberg) [26] SE, M X3000. 
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