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Abstract- Victims of Drowning cases are still often found in the 

World of Forensic medicine today. Drowning is a condition where 

oxygenation occurs in the lungs due to the entry of water into the 

airways through the nose and mouth. In Forensic medicine, 

examination of diatoms in drowning victims is still very useful in 

diagnosis . 

           Diatom examination on drowning victims is used to 

determine whether the victim is still alive when entering the water 

or has died. This examination can also determine the scene of the 

incident or place of the victim's sinking. 

           This research uses a descriptive method. The sample 

material used came from the Batangtoru river and Parsariran river 

in South Tapanuli Regency. With the results of the study found 14 

species of diatoms in the Batangtoru river and 14 species of 

diatoms in the Parsariran river. 

 

Index Terms- Diatoms, Drowning 

 

I. INTRODUCTION 

rowning is a condition in which oxygenation is disrupted in 

the lungs due to the entry of fluid into the airways through 

the nose and mouth. 

           WHO noted that in 2016 drowning cases there were 

320,000 people lost their lives due to drowning. More than 90% 

of these drowning deaths occur in low and middle income 

countries. WHO also recorded the highest number of deaths in 

drowning cases was in Africa, with a ratio of 15-20 times higher 

than in Germany or the United Kingdom. In Indonesia, the death 

toll drowned due to natural disasters according to the National 

Disaster Management Agency (BNPB) of 180 people during 2017, 

that number is relatively more than the death toll drowning at sea 

according to the National Transportation Safety Committee 

(KNKT) in 2013 totaling 65 fatalities , while the victims died as a 

result of 2013 as many as 12 people. In the case of 

drowning which often creates difficulties for investigators is to 

determine where the victim first sank. 

 

Definition of Diatoms 

           Diatoms are a type of algae that are only seen 

microscopically and contain silicon particles. The shape is usually 

round oval, triangle or rectangle. Along with water that enters the 

lungs, diatoms then penetrate the lungs and then enter the 

lymphatic channels. Through the circulation of these lymph 

channels diatoms are delivered to the heart and then spread to 

several body tissues. 

           According to Hendey, there are as many as 15,000 species 

of diatoms, half of which live in fresh water and the other half live 

in brackish water and sea water. Diatoms have a variety of sizes, 

ranging from 2µ to 1 mm in length or diameter. Some species have 

a length of 10-80µ, if long enough to have a width of 10µ. 

           Diatoms are included in the class Bacillariophyceae algae 

with the main constituent cell wall of silica. It is called a diatom 

because the cell consists of two valves (two atoms), where one 

covers the other like a can of pastiles. Diatoms are generally 

unicellular (solitary), but in some species there are those who live 

in colonies and co-operate with one another. Diatoms are very 

useful in environmental studies because their species distribution 

is influenced by water quality and nutrient content and their 

presence is very abundant in marine sediments such as at sea, 

estuary, lake, pond, or river, as well as diatom fossils that can be 

used as indicators of water quality better than water quality. with 

saprobitas index because diatoms are more sensitive especially 

those related to the conductivity parameters, organic content. 

           Diatom classification according to lifestyle is divided into 

8 groups: 

1. Epiphytic known as the diatom group attached to other 

larger plants. 

2. Epipsamic is known as a group of diatoms that live and 

grow on sand. 

3. Epipelic are known as diatom groups that live and grow 

on the surface of clay (mud) or sediments. 

4. Endopelic known as a group of diatoms that grow in 

cavities of clay (mud) or sediments. 

5. Epilithic known as diatom groups that grow and attach to 

the surface of the fiber. 

6. Endolitic, known as the diatom group that grows in 

cavities at the bottom of ships. 

7. Epizoic which is known as diatom group which is 

attached to common animal invertebrate base coat. 

8. Fouling, known as a diatom group attached to hard 

objects that are mounted or placed on the base of the 

mantle. 

 

Definition of River  
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 The river is the flow of air at the surface of the land that 

flows into the sea. The river based on its physical condition is 

divided into 3 namely: 

1. Upstream: in the upstream condition of heavy water flow, 

the rocks are also large and the erosion that occurs is 

vertical downward erosion (waterfall). 

2. Middle part: in this part the river water flow is rather calm, 

the rocks are also not big anymore and the erosion that 

occurs laterally / horizontally. 

3. Downstream: in this part the flow of water is calm, the 

rocks are gone turns into thick / sand and is rare. 

 

The Drowning Definition 

           Drowning is death due to the entry of fluid into the 

respiratory tract. Fluid that causes drowning is usually in the form 

of water, although a number of other liquids can also cause 

drowning. Sometimes a person who is unconscious will sink when 

he drops his face into a pool of water, such as epilepsy during a 

sudden attack but drowning generally appears as a result of total 

body submergence. In this case drowning denotes death from the 

entry of water into the respiratory tract, whether it is with a sinking 

body or not. 

 

Drowning of Mechanisme 

           Understanding of the mechanism of drowning according to 

Brouardel quoted by Tedeschi et al (1977) found five stages as 

follows: 

1. The surprise stage which lasts for 5 to 10    seconds. 

2. The first stage of respiratory arrest that lasts about 

one minute. 

3. The deep respiration phase which lasts for about one 

minute. 

4. The second stage of respiratory arrest that lasts about 

one minute. 

5. Gasps terminal stage (last breath) lasting 30 seconds. 

 

Diatom's Relationship with Drowning 

           This diatom is used as a diagnostic tool for investigating 

drowning cases, because of this the diatom examination is 

intended : 

a. Determine whether someone died by drowning or 

not. 

b. Knowing whether people are still alive when 

drowning. 

c. Knowing the location of the sinking body before 

dying, by comparing the diatoms found in the body 

of the victim with the water diatoms where the 

bodies were found or suspected as a place to 

drowning. 

           The pathophysiology of how people drown can be found 

diatoms in their bodies is through the media of water, basically 

when a living person sinks into water containing diatoms, some 

diatoms will enter the lungs and stomach, diatoms contained in 

water can enter the lungs the lungs and circulatory system and 

other internal organs such as the brain, kidneys, liver and bone 

marrow. 

 

Procedure 

           Take water from the river at a depth of 1 meter to 2 meters 

from the surface of the water with plankton net (plankton net), then 

the netted plankton samples will be collected in a bucket which is 

then poured into a 20 ml bottle and preserved using 3 drops of 

lugol solution and labeled, then taken to the laboratory in each 

ingredient mixed with concentrated sulfuric acid solution with the 

same volume, then left for 24 hours, then heated with low heat 

until boiling and then dripped with concentrated nitric acid until 

the liquid is clear, then each is put into a centrifuge tube of the 

same size and the number of even tubes at a speed of 3000 rpm for 

15 minutes the sediment (sediment) is washed with aquadest then 

in the centrifuge again for 15 minutes at a speed of 3000 rpm and 

then the sediment (sediment ) viewed under a microscope with 

magnification 100 times 

 

II. RESEARCH METHODS 

           The type of research conducted descriptively is knowing 

the type of diatoms in the Batangtoru river and Parsariran river in 

South Tapanuli Regency in assisting the Case of the sinking 

victims. 

 

III. RESEARCH RESULT 

Table 1. Distribution of diatom species in the Batangtoru 

river in Tapanuli Selatan Regency 

 

Location 
Diatom 

Type 

Stasiun 

Upstr

eam 

Cent

ral 

Downs

tream 

Batangtoru 

River 

Aulacoseir

a sp 

+ + + 

Coscinodis

cus sp 

+ + + 

Navicula 

sp 

+ - - 

Synedra sp + - + 

Caloneis 

sp 

+ - + 

Nitzschia 

sp 

+ - + 

Bacillaria 

sp 

+ - + 

Fragillaria 

sp 

+ + + 

Frustulia 

sp 

+ + + 

Surirella sp + + + 

Netrium sp + + + 

Eunotia sp - + - 

Amphora 

sp 

- + - 

Achnanthe

s sp 

- + - 

Description:  

+ : found 

-  : not found 
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           From the table above it can be seen that there are various 

different types of diatoms found at each station, but also found the 

same type of diatoms at each station. 

 

Table 2. Distribution of diatom species in the Parsariran 

river in Tapanuli Selatan Regency 

 

Location 
Diatom 

Type 

Stasiun 

Upstre

am 

Cent

ral 

Downs

tream 

Parsariran 

River 

Navicula 

sp 

+ - + 

Synedra sp + - + 

Bacillaria 

sp 

+ - + 

Nitzshia sp + - + 

Cymbella 

sp 

+ - + 

Netrium sp + + + 

Cyclotella 

sp 

+ + + 

Asterionell

a sp 

+ + - 

Surirella sp + + - 

Caloneis 

sp 

+ + - 

Eunotia sp + - - 

Pinnularia 

sp 

+ + - 

Amphora 

sp 

+ + - 

Frustulia 

sp 

+ + - 

Description:  

+ : found 

- : not found 

 

Table 3. Distribution of diatom species in the Batangtoru 

river and Parsariran river in Tapanuli Selatan Regency. 

 

No Diatom Type 
River 

Batangtoru Parsariran 

1 Navicula sp + + 

2 Synedra sp + + 

3 Bacillaria sp + + 

4 Nitzshia sp + + 

5 Cymbella sp - + 

6 Netrium sp + + 

7 Cyclotella sp - + 

8 Asterionella sp - + 

9 Surirella sp + + 

10 Caloneis sp + + 

11 Eunotia sp + + 

12 Pinnularia sp - + 

13 Amphora sp + + 

14 Frustulia sp + + 

           From the above data it can be seen that in the two rivers the 

same diatom species are found but there are also different diatom 

species found. 

 

IV. DISCUSSION 

           From the results of the above study it can be seen that 

diatoms can be found in fresh and marine waters, in this case the 

study used freshwater samples. The abundance of diatoms in a 

waters varies greatly determined by environmental factors that 

influence it. The distribution that affects the abundance of diatoms 

include the following: 

a. Temperature factor, where temperature can affect the 

process of photo synthesis in waters both directly and 

indirectly.    

b. Waters currents, where currents largely determine the 

distribution of abundance of diatoms living as 

planktonics. 

c. Turbidity, the more turbid the aquatic ecosystem, the 

level of O2 levels is also reduced and sunlight is difficult 

to penetrate a certain depth. Thus inhibiting the process 

of photosynthesis and diatom growth itself. 

           In addition to the factors above that can affect the presence 

and abundance of diatoms in a waters there are other factors 

namely: environmental factors that can affect the growth and 

spread of phytoplankton, both physical and chemical factors, such 

as salinity, light, nutrients and PH. 

 

V. CONCLUSION 

1. Found 14 species of diatoms in the Batangtoru river 

with the same diatom species distribution found at the 

upstream, central and downstream stations, namely, 

Aulacoseira sp, Coscinodiscus sp, Aulacoseira sp, 

Fragillaria sp, Frustillia sp, Surirella sp, Netrium sp. 

2. The type of diatom found at the upstream station but 

not found at the central and downstream stations, 

namely Navicula sp, this is very helpful in the 

application of the Determination of the first place 

where the victim sank, where if found diatoms in the 

lungs of a drowned victim, the type of navicula sp is 

confirmed to be the first victim the river was 

submerged in the Batangtoru river upstream station. 

3. The type of diatom found at the central station but not 

found at the upstream and downstream stations 

namely Eunotia sp, Amphora sp, Achnanthes sp. then 

it is confirmed that the victim first sank, namely at the 

central station. 

4. In the Parsariran river there were 14 diatom species 

found where the distribution of diatom species found 

at the upstream, central and downstream stations, 

namely Netrium sp and Cyclotella sp. 

5. The type of diatom found at the upstream station but 

not found at the central and downstream stations, 

Eunotia sp. This is very helpful in the application to 

determine the location of the case where the victim 

first drowned. at the upstream station. 
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6. The type of diatom that is not found in the Batangtoru 

river but found in the parsariran river, namely, 

Cymbella sp, Cyclotella sp, Asterionella sp, 

Pinnularia sp, this is due to the different turbidity 

levels in the river where the turbidity river is higher 

than the parsariran river which is very high affect 

diatom photosynthesis itself. 

7. The abundance of diatoms in each river varies greatly 

because it is influenced by environmental, chemical 

and physical factors. 

 

VI. SUGGESTION 

1. The results obtained in this study do not provide an 

overall picture of the shape, type, and abundance of 

diatoms in the Batangtoru and Parsariran rivers. This 

causes the need for further research at different times, 

circumstances and locations. 

2. The results of diatom photographs obtained in this 

study are less clear because it only uses a mobile 

digital camera that is less compatible with a 

microscope, so further research is expected to further 

diatom images need to use a special camera that is 

compatible with a microscope. 

3. Such research is expected to be developed by other 

researchers in different rivers in the South Tapanuli 

Regency, especially in one stream. 
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