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Programme: M.Sc. (Marine Microbiology) 

 

Course Code: MMO 103    

 

Title of the Course: POLAR MICROBIOLOGY 

 

Number of Credits: 4 

 

Effective from Academic Year: 2018-19 

 

Prerequisites An in-depth understanding of the concepts of marine 

microbiology is necessary.  

 

 

Objective: This course highlights the unique characteristics of polar 

environments (the Arctic, Antarctic and the Southern Ocean), 

with emphasis on their microbial ecology, diversity, community 

interactions, and response to climate change. 

 

Content:   

1. Polar environments (Arctic region, Antarctic region and the 

Southern Ocean), polar econiches (dry valleys, ornithogenic 

soils, permafrost, cryoconites, sea ice, glaciers, lakes); microbial 

ecology, strategies to isolate and characterize polar 

microorganisms. 

(16) 

   

2. Microbial diversity and factors influencing microorganisms in 

polar environments: Archaea – Thaumarchaeota; Bacteria – 

Glaciecola psychrophila, Pseudoalteromonas haloplanktis, 

Marinomonas polaris; cyanobacteria – Oscillatoria; fungi and 

yeast - Glaciozyma antarctica, and diatoms - Fragilariopsis 

cylindrus; cellular, structural and physiological characteristics, 

community interactions and food webs, geochemical cycling. 

Biotechnological importance of polar microorganisms: 

psychroenzymes, anti-freeze proteins, novel antibiotics and other 

bioactive compounds. 

(16) 

   

3. The effects of global warming and ocean acidification on polar 

ecosystems, effects of iron fertilization on productivity and 

carbon export in the High-Nutrient-Low-Chlorophyll (HNLC) 

regions of the Southern Ocean and its impact on the Antarctic 

region. 

(16) 

   

Pedagogy: Lectures/tutorials/assignments/self-study/case-studies 
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Learning 

Outcomes 

1. Explain the uniqueness of the polar environment. 

2. Apply the concepts learned to understand the sensitivity of 

polar environments to climate change. 


