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INTRODUCTION 

 Diatoms are very wide spread organisms, they 

can be found not only in marine waters but 

also in fresh water in the mountains
8
.  Diatoms 

are a group of single-celled organisms and 

sometimes colonized.  Diatom cell size was 

generally about 10-200μm and it cell wall 

composed of silica which distinguishes it from 

other unicellular organisms
17

. The cell wall of 

templated silica called frustul consists of two 

valves which are similar to a petridish or 

shaped like a box. Both valves are sticking 

together and wrap around the cell contents
5,9

. 

Sunlight is a source of energy for the diatoms 

to conduct the process of photosynthesis. 

Water turbidity can interfere with the 

penetration of light into the water so that it 

will disrupt diatoms life
10

. Benthic diatoms 

mostly belong to the order Pennales while 

pelagic belong to the order Centrales
7
. 

 Diatoms have been used in forensic 

analysis for determine of death by drowning. If 

drowned person is still alive in the water as 

along as the respiratory system is still working, 

the diatoms in the water will be inhaled and 

entered along the respiratory tract. Thus, the 

diatoms will enter into the body of the 

victim
11

.  
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ABSTRACT 

Diagnosis of death drowned people can be done by observanting the diatoms in the body of the 

victim. Diatoms can get into human body through the respiratory tract. This could happen 

because someone who was still alive will be tried to breathe in the water, and diatoms in the 

water will be sucked into the respiratory tract following the water movement. This study was 

conducted to determine diatoms species in lake Batur as an effort of making diatoms species 

database on waters of Bali island for forensic interest. Water sample was taken by purposive 

sampling method in fifthteen sampling stations in the lake. There were 12 diatom species found in 

this study. Species Fragilaria sp. and Nitzschia palea were found in every sampling stations. 

Fragilaria sp. was found as the highest percentage of diatom species in the lake. 
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Rohn and Frade
14

 and Gunatilake & 

Gooneratne
6 

 mentioned that diatom in the 

body of the victim can be found in the lungs, 

heart, bone marrow, liver, spleen, kidneys, and 

even brain tissue. 

Diatoms found inside the body of a drowned 

victim may serve as evidence in the diagnosis 

of cause of death
13

. If diatoms were found in 

the bone marrow, it can be ascertained that the 

victim was still alive when he drowned in the 

water.  Diatoms entered  the lungs by the 

inhalation of the water then followed the flow 

of blood into the bone marrow. Conversely, 

diatoms will not be found in the body of the 

victim if he entered the water after death. If 

diatoms found in the water where the victim 

was found are similiar with diatoms found in 

the part of the victim’s body, it can be used as 

an indication that the victim dead by 

drowning
19

.  

 Diatoms analysis needs to be done 

to determine the actual scene process of the 

drowning victim. If diatoms found in the 

victim's body are not same as diatoms in the 

water where he was found, it showed that the 

victim’s location of death should be elsewhere. 

Data on diatoms in the water will greatly assist 

the forensic analysis. For these reasons, the 

study was conducted. This study aimed to 

identify the diatoms in the water of Lake Batur 

in Bali Island, Indonesia, to provide database 

of diatoms species in Bali. 

MATERIALS AND METHODS 

Water Sampling 

Water samplings were taken at Lake Batur, 

Bali Island, Indonesia on August 2015. Lake 

Batur is located in the district of Kintamani 

Bangli at an altitude of 1,050m above of sea 

level. The surface area of water is about 16:05 

km
2
 with average depth of 50.8m. There are 

agricultural lands and settlements around the 

lake
2
.  Water samples were taken by a 

purposive sampling method. Surface water 

was taken 2-3 m from the outer edge of the 

lake by using a bucket. Water sample were  

also taken in the middle of the lake as much as 

50 liters.  Plankton net with a bottle at the end 

was used to filter the water sample. The 

volume of bottle used for water sample was 25 

ml. Ten drops of Lugol (fixative reagen) were 

added into the filtered water, then further 

observations were done in the laboratory. Data 

of water temperature, air temperature, 

brightness, pH and water dissolved oxygen are 

recorded in each sampling station. 

Identification of diatoms 

Observation of water samples to identify the 

diatoms was done in the Animal Taxonomy 

Laboratory of Biology Department, Faculty of 

Mathematic and Natural Sciences, Udayana 

University. Observation was done by taking 

0,04ml water samples, dropped on an object 

glass and covered it with a cover glass. The 

water samples on the slide was observed as a 

whole. Observation of each water sample from 

each station (each sample bottle) was repeated 

10 times. Diatoms were identified based on 

morphological characters, the determination of 

diatom species refered to Taylor et al
18

., 

Bellinger and Sigee
3
  and Al-Yamani and 

Saburova
1
. Calculation of the number of each 

diatom species in each sampling station 

refered to the formula of Purnomo
12

: 

 

 

 

RESULT AND DISCUSSION 

Diatoms species were determined from water 

samples taken from 15 stations around Lake 

Batur, as shown in Figure 1. Environmental 

factors measured in each   sampling stations 

are listed in Table 1.  
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Fig. 1: Sampling stations in lake Batur 

 

 

Table 1:  Environmental parameter of each sampling station 

 

Sampling 

Station 

Environmental parameter 

Water 

temperature 

(
o
C) 

Water 

pH 

Water 

dissolved 

oxygen (mg/L) 

Water 

transparency 

(cm) 

Air 

temperature 

(
o
C) 

Air 

humidity 

(%) 

I 25.0 8.0 8.3 190 23.0 51 

II 23.0 8.5 8.2 250 23.5 49 

III 23.0 8.5 8.6 210 26.9 45 

IV 23.0 8.5 8.0 280 25.3 49 

V 21.5 8.0 7.8 190 25.7 52 

VI 23.0 8.5 7.6 220 24.5 63 

VII 23.0 8.5 7.4 190 23.5 67 

VIII 23.0 8.5 7.4 200 23.5 66 

IX 23.0 8.0 7.8 190 25.7 57 

X 23.0 8.0 7.6 200 24.9 59 

XI 23.0 8.0 7.2 190 24.9 55 

XII 23.5 8.5 7.6 190 25.3 54 

XIII 23.5 8.0 7.8 190 26.2 57 

XIV 23.5 8.0 7.1 200 26.8 55 

XV 23.5 8.0 7.7 200 28.5 59 

Average 23.2 8.2 7.7 206.0 25.2 55.9 

 

Twelve diatom species were identified in this 

study and the number of each species per liters 

of water in each station were varied (Table 2). 

Percentage based on the number of species of 

each station listed in Figure 2. Percentage of 

each diatom species found in lake Batur are 

listed in Figure 3. 
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Table 2: Diatom species in each sampling station 

      

Species (cell/L) 

   

 

Sampling 
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I 10 4 3 4 9 2 13 11 228 2 15 3 304 

II 3 4 0 2 3 5 3 2 172 0 19 2 215 

III 0 0 0 2 0 3 0 0 128 0 13 0 146 

IV 0 0 0 3 0 5 0 0 82 0 28 0 118 

V 0 0 2 3 0 5 0 0 92 3 35 0 140 

VI 2 0 3 0 2 7 0 0 74 4 34 0 126 

VII 0 0 0 3 0 2 0 0 73 3 30 0 111 

VIII 0 0 0 4 0 2 0 0 45 4 20 4 79 

IX 0 0 2 2 0 3 2 0 19 2 17 2 49 

X 0 0 0 2 0 2 0 0 37 2 22 4 69 

XI 0 0 4 0 0 0 0 0 2 0 7 0 13 

XII 0 0 0 3 0 0 0 2 29 2 19 2 57 

XIII 2 0 0 2 2 2 0 0 22 0 3 2 35 

XIV 0 0 0 2 0 0 0 0 5 2 4 0 13 

XV 0 0 2 2 0 0 0 0 23 0 19 2 48 

Total 17 8 16 34 16 38 18 15 1031 24 285 21 1523 

 

 

 

 
 

Fig. 2: Percentage based on the number of species in each sampling station 
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Fig. 3: Percentage of each diatom species found in lake Batur 

 

Diatoms have an ability to live in a certain 

range of environmental parameter. The 

measurement results of environmental 

parameter from this study were still in the 

range of diatoms life. The measured 

temperature of Lake Batur was 21.5-25.0
 o

C. 

Effendi
4
 stated that the range of temperatures 

where diatoms can grow well is 20-30
o
C. The 

content of hydrogen ions (pH) in lake Batur 

was quite high. Probably because of the 

existence of many rocks and the natural forest 

on the edge of the lake. So, when the rains, 

will occur entry of rainwater from the forest 

into the lake.  The water pH of lake Batur was 

8.0 to 8.5. According to Welch
20

 , water pH 

which aquatic organisms can live are 6.6-8,5. 

Diatoms need oxygen for their respiration 

process. Water dissolved oxygen in Lake 

Batur still supported diatoms life. The range of 

water dissolved oxygen in Lake Batur was 7.1 

to 8.6 mg/L (Table 1). Soeprobowati and 

Hadisusanto
17

 mentioned that dissolved 

oxygen content required by diatom was 7-12 

mg/L, however, some species were able to live 

in dissolved oxygen content below 6.5 mg/L. 

 The numbers of diatoms species 

found in each sampling station in Lake Batur 

were varied. Sampling stations with the 

highest number of diatom species was on 

sampling stations I (12 species of diatoms). 

Sampling station with the lowest number of 

diatoms species was sampling station XI (3 

species of diatoms). Fragilaria sp. and 

Nitzschia palea were found in every sampling 

station (Table 2). Fragilaria sp. was the 

highest percentage species (68%) which found 

in Lake Batur (Figure 3). Round
15

 stated that 

the Fragilaria is prefer neutral and alkali water. 

The water pH of lake Batur was 8.0 to 8.5 with 

an average 8.2. The range of water pH on the 

lake supports the life of Fragillaria. The 

condition causes Fragilaria found in all 

sampling station with the highest persentage. 

 Examination of diatoms found in a 

drowned person conducted to clarify the 

diagnosis of the cause of death of the victim. 

The discovery of diatoms in organs of the 

victims will explain whether someone drown 

at the time of antemortem or postmortem. The 

examination of cases of drowning are not 

always found diatoms, but if found diatom in 

organs in large quantities it will clarify the 

diagnosis antemortem drowning
16

. Further 

study of the morphology and the presence of 

diatoms in the water bodies will help in 

investigating the cause of death by drowning.  

 Associated with the interests of 

forensics as an indicator of death due to 

drowning, several genera of diatoms found in 

this study are often found on the examination 
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of organs samples of drowning victims, some 

of them mentioned in Wilianto
21

, i.e. 

Cocconeis placentula which is often found in 

the liver samples, Nitszchia and Gomphonema 

in the duodenum, Diatoma in the bone 

marrow, Fragilaria in the hepar samples. 

 

CONCLUSION 

Twelve diatom species were identified in this 

study i.e. Achnanthes inflata, Achnanthes 

coarcata, Amphora ovalis, Cocconeis 

placentula, Cymbella sp., Cyclotela sp., 

Diatoma sp., Epithemia adnata, Fragilaria sp., 

Gomphonema pseudoaugur, Nitzschia palea 

and Stauroneis sp. The species Fragilaria sp. 

and Nitzschia palea were found in every 

sampling station. Fragilaria sp. was also 

found with the highest percentage. 
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