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Abstract: Diatoms are one of the most complex and common organisms that exist on earth. There are more than 2000 

species of diatoms which are known to the researchers but still more are yet to be discovered. Diatoms identification plays 

a significant role in the field of forensic Science. This research article deals with the study of Diatoms found in fresh water 

bodies of southern regions of Himachal Pradesh in summer season. The detection and analysis of water bodies reveals 

species of diatoms existing during the summer season. The presence of different types of diatoms in different water sources 

in the southern region can help in finding the crime scene location in case a drowning case being encountered by the forensic 

experts in the southern region of Himachal Pradesh during summer season. Diatoms are very small in size and are very 

abundant in moist conditions. They are easily identifiable and can be compared. These three characters make them 

forensically important for giving opinions in cases involving suspected deaths due to drowning. The collection of water 

samples was done from various water bodies of the Southern Regions and the extraction was done followed by its evaluation. 
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INTRODUCTION 
 

Diatoms are phytoplankton, phyto means “plants” and plankton means “to wander around”. They are single celled marine 

algae [1][2]. Diatoms are one of the largest group of organisms on earth and are present in varied forms, size and shape, 

nevertheless diatoms are easily decipherable due to a unique cell wall structure. The cell walls possess a characteristic silica 

coating, which is defiant to decay. It helps them to maintain their shapes [3] as it contains large amount of brittle but hard 

silica which is hydrated (SiO2.H2O) and non crystalline [4]. Diatoms are found at well lit places and in moist conditions and 

hence they perform photosynthesis. Their small size helps them penetrate human tissue and here the forensic significance 

of diatoms plays its role. Particularly in forensic sciences diatoms help to acquaint with drowning of a person like the suicidal 

drowning and to distinguish between anti-mortem and post-mortem drowning. [5][6] 

 

If diatoms are present in the body they may be encountered till the later stage of putrefaction. When a dead body is recovered 

from a water source, it cannot be precisely said death has occurred due to drowning. In case of anti-mortem drowning it is 

very likely that the person had entered the water source while he was alive and the Respiratory system was functional which 

lead to the entry of diatoms into the lungs of the person. These diatoms then travel to the other organs of the body like 

brain, kidneys, etc [5][7].While in case of post-mortem drowning, the person is not alive before entering the water source by 

any means [5][6] .The  opinions  in the drowning death cases are given by harmonizing the diatoms , the source of water ,the 

diatoms found in the body of the deceased and more importantly the amount and number of diatoms present in the 

extremities. After extracting 10 gm of lung sample if 20 diatoms are present in 100 µl of pellet then conclusions can be given 
[7]. 
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It is also of great concern whether the person was alive or dead before submerging into the water source. A living being in 

a water source inhales water while breathing which leads to the entry of diatoms into the alveolar system of the body, which 

is possible due to their small size. From the alveolar system, these diatoms enter the circulatory system and with the 

circulation of the blood they travel to the distant organs of the body like the lungs, heart, kidneys and brain etc. But if the 

person was already dead these diatoms may not travel to the distant organs of the body. The presence and absence of diatoms 

is sometimes controversial. Some authors state that the presence of diatoms can be irrespective to the drowning. Irrespective 

of this contradiction the diatom tests are widely used in forensic sciences. It mainly deals with the extraction of diatoms 

from the body of the deceased and their comparison with the diatoms present in the water source where the body was found 

and relating to the location.[3][8] 

 

MATERIALS AND METHODS 
 

Water samples were collected from various freshwater bodies of the Southern Regions on Himachal Pradesh mainly:-Shimla, 

Solan, Sirmour and Mandi districts. Examination was performed in the State Forensic Sciences Laboratory, Shimla, Himachal 

Pradesh and the results were inferred on the basis of observations made and the literature available. Compound microscope 

was used to photograph the diatoms that were observed in the collected water samples.[9] 

 

Collection of water sample: 

Ideally, the main requirement was a net. Blotting cloth or blotting silk was used. Thermometers were accompanied to know 

the temperature of the source; they are abundant at a temperature range of 20 – 30 degree centigrade. Glass bottles were 

used for their storage. Water samples were collected from all the various sources mentioned in Table No. 1. A plastic bottle 

was immersed to the maximum possible depth with its mouth closed. Then, the mouth of the bottle was opened so that 

water can enter it. When the bottle was filled up to the neck it was taken out and closed tightly, these were later stored in 

glass containers. The containers were marked and a sample no. was being allotted along with all the relevant details. In the 

case of tank water Tap water was collected.[9][10] 

 

 

 

 

Table 1:  Sources of Water Sample  

Sample 

no. 

Place of 

collection 

Date and Time of 

collection 

Type of 

water source 

Volume of 

Water 

(milliliter) 

Physical 

appearance of 

water 

1 Ashwini pul, 

Shimla 

23rdMay 2016 

(3:00 pm) 

Stream 

 

700 Muddy water 

brownish in 

appearance. 

2 Tattapani, Mandi 25th May 2016 

(5:30 pm) 

River 1000 Muddy water dark 

brown in 

appearance 

3 Hanuman Barog, 

Solan 

24th May 2016 

(3: 45 pm) 

Pond 700 Muddy water dark 

brown in 

appearance 

4 Navgaon, Solan 27th May 2016 

(2: 45 pm) 

Stream 700 Greenish in 

appearance 

5 Nahan, Sirmour 29th May 2016 

(1:45 pm) 

Tank Water 250 Clear water 

6 Chakhra pul, 

Solan 

30th May 2016 (6:30 

pm) 

Pond 700 Clear water 

7 Ambedkar 

Chowk, Shimla 

3rd June 2016 (8:30 

am) 

Tank Water 1000 Clear water 
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Extraction of diatoms through water sample: 

 A Clean and sterile beaker was used for the analysis. It was kept in hot air oven for at least three hours to prevent any 

contaminations. Beakers were provided with a sample number. The samples collected from different water sources was 

poured in the respective beaker and was kept undisturbed so that it settles down. The supernatant was then decanted and 

the left sample was mixed well. The sample was poured in the respective test tube and centrifuged at 3000 rpm for 10 

minutes. Supernatant was decanted and slides were prepared with the remaining water using pipette on the respective sides. 
[9][10] 

 

Forensic Evaluation of Diatoms: 

Diatoms are examined solely on the basis of microscopic inferences. If diatoms are found in the extreme organs of the 

deceased then it is an anti- mortem drowning. The diatoms observed from the body of the deceased needs to be matched 

with the sample water where the body had drowned. If there are no diatoms in the extreme organs then it is a post mortem 

drowning. [4][11][12][13] 

 

RESULTS AND DISCUSSION 
 

Figure1: Microscopic view of Diatom species from left to right -Amphora ,Craticula, Diatoma, Diatoma, Fragilaria, 

Encyonopsis,Nitzschia,Achnanthidium, Synedra, ulna, Achnanthes, Cymbella, Encyonema,Eunotia, Navicula, 

Nitzschia, Gyrosigma ,Stauroneis  
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As such no literature was found in which similar samples were studied except for one sample namely sample 2 (Tattapani) 

[4] whose source is from Satluj River. Species of Navicula genus was found common with previous studies to our sample no.2. 

It was also seen in sample 8 and this can be correlated with the study because the source of water is same for both the places.  

In previous studies, the species of genus Cymbella, Encyonema, Gyrosigma and Navicula are found in different water sources of 

Himachal Pradesh. Species of genus Diatoma and Fragilaria are commonly found in almost all the samples studied in this 

research . Nitzschia palea and Encyonema species can survive in heavily polluted water hence it can be inferred that the water 

of sample no. 1 (Ashwini Khud), sample no. 3 (Hanuman Barog), sample no.  4 (Navgaon), sample no.  (Chakhra Pul) are 

polluted. The occurrence of different species of diatoms can be found varying with the seasons. This study was made in the 

summer season hence many other species can be found depending on the weather conditions and temperature. Different 

places for same water source showed certain variations in presence of diatom species. Diatoms can easily be extracted from 

the body of deceased and can be compared and evaluated with the sample. This can help in inferring anti mortem and post 

mortem drowning. Diatom test can help in distinguishing suicide, homicides and accidental drowning death which can help 

in reconstruction of the crime scene and events. These when encountered from the body of the deceased may be used as 

corroborative evidence in knowing the cause of death. [4][7][11][14] 

 

 

 

Table 2: Species Observed in different samples 

S.No. Diatoms Sample 

No. 1 

Sample 

No.2 

Sample 

No. 3 

Sample 

No. 4 

Sample 

No. 5 

Sample 

No. 6 

Sample 

No. 7 

Sample 

No. 8 

1.  Amphora Present - - - - - - - 

2.  Achnanthes 

exigua 

- - - Present - - - - 

3.  Achnanthidium - - Present - - - - - 

4.  Craticula Present - - - - - - - 

5.  Cymbella - - - Present - Present - - 

6.  Diatoma Present - Present - Present Present Present Present 

7.  Encyonema - - Present Present - Present - - 

8.  Encyonopsis Present - - - - - - - 

9.  Eunotia - - - Present - - - - 

10.  Fragilaria Present Present Present Present Present - Present Present 

11.  Gyrosigma - - - - Present - - - 

12.  Navicula - Present - Present - - - Present 

13.  Nitzschia 

Acicularis 

- - - Present Present - - Present 

14.  Nitzschia palea Present - - - - - - - 

15.  Stauroneis - - - - - - Present - 

16.  Synedra - - Present Present - - - Present 
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CONCLUSION 
 

Various species of diatoms may be found irrespective the place and time of sample collection. This helps in forensic 

evaluation and experimentation. Diatoms can easily be extracted from the body of deceased and can me compared and 

evaluated with the sample. Study of diatom helps in inferring anti mortem and post mortem drowning. Diatom test can help 

in distinguishing suicide, homicides and accidental drowning death. Though it is not easy to differentiate between accidental 

and suicidal drowning, but combined with other evidences results can be inferred. Microscopy plays a very important role 

in comparing and evaluation of Diatoms. The examination of diatoms for forensic purpose is solely based on good 

observation power of the Forensic Scientist. In the further studies we would be focusing upon the varieties of diatoms in 

the water sources during winter and autumn season. 
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