
Method / Experimental Design 
- Three taxa are being used: 

 
 

 
 
 
 
- Each species was exposed to two experimental conditions for five days  
  
 
 

 
-    Absorbance measured daily using a photospectrometer at 560 nm 

- Conducted in triplicates  

Research Question  
   

  Is there an evolutionary advantage to having 

different frustule structure in diatoms?    
 
 

 
 

 
 
 

                                 Taken from: M.I. WALKER/SCIENCE SOURCE 

 

 
- Diatoms are diverse single-celled photosynthetic 

eukaryotes found in most bodies of water 
- Generate around 20-30% of the world’s oxygen 

and comprise around 45% of organic material in 
the sea (Aguirre et al., 2018)  

- Two types: Centric and Pennate  
- Centric- radially symmetrical, immotile 
- Pennate- Bilaterally symmetrical, some possess a 

raphe (slit in the frustule that allows the cell to 
glide along the surface) 

- Best light absorption, approx. 500 nm (De 
Tommasi, et al, 2018)  

- Frustules are protective, silica layers (Aguirre et 
al., 2018) 

- They have many optical properties that allow 
light refraction and efficient light absorption (T. 
Furman et all, 2004; Goessling et al, 2018) 
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Implications: 
 

o Evolutionary diversification of the diatoms 
 - raphe systems (Ruck et al., 2011; Castro-
 Bugallo et al., 2017) 
 - diverse frustule structure (Medlin, 2016) 
o Niche 

- diversification of geographic distribution 
(Kociolek, 2020)  

 
Future Research: 
To improve this study: 

o Use field samples  
o Total light intensity should be kept constant  
o Longer duration of time  

 
Proposed Studies: 
o Compare diatoms with and without raphe 

systems  
o Compare different geometries  
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Fig. 4 a-c  
These graphs show the growth of the 
diatoms over a period of five days.  

1st condition: 
Unidirectional light 
source from the top 

2nd condition: Multidirectional 
light source by using a white 
box  

Thalassiosira 
(Original Taken 
from: Nils 
Kröger) 

Hantzschia 
(Original taken 
from: Ghent 
University) 

Navicula reinhardtii 
(Original taken from: Natura 
Mediterraneo) 

Fig. 3  
Data from day five was used to conduct a Two-way T test 
for each taxa.  
Centric Diatom: t(4)=2.78, p=.715  
Biraphid Diatom: t(4)=2.78, p=.671  
Araphid Diatom: t(4)=2.78, p=.103  
Our data does not support our hypothesis, as there is no 
statistical significance.  
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