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        Abstract 

    Arctic sea ice has been gradually disappearing over the past 50 years and there are 

many organisms important to the people of the arctic that live on its resources. Some of 

the causes of the reduction in sea ice is due to the increased atmospheric carbon 

dioxide (CO2) levels which come from the increased use of fossil fuels. If the CO2 

levels continue to increase, it is predicted that the average arctic temperature will 

increase from 1.4ºC (34.52ºF) to 5.8ºC (42.44ºF). 

( http://www.greenfacts.org/en/arctic-climate-change/l-3/6-melting-permafrost.htm#0p0 ).  

One way sea ice melt affects ecosystems is through low albedo, or reflectivity. 

Low albedo warms the temperature of the ocean and causes parts of the ice to melt. 

Many animals use the ice to traverse the sea ice during migration and during their 

hunting season. If the sea ice melts, many animals will have to re-route their migration 

patterns and many hunters will have to re-plan their normal hunting tactics. Ice algae is 

another organism that is immediately affected by sea ice melt because ice loss triggers 

a significant change in the blooming times of the arctic protist.  

Sea ice melt would cause warmer average temperatures; less sea ice and more 

ocean surface will lead to a warmer arctic and a warmer climate. Ocean sea levels rise 

as the sea ice melts, which accelerates the pace of mineral and petroleum exploration 

in the Arctic which affects terrestrial and marine animals. Land animals and plants near 

sea ice are affected too. Areas around sea ice will be warmer, affecting soil conditions 

and plant growth. Sea ice melt also causes declination of cross-breeding populations. 

(http://www.epa.gov/climatestudents/impacts/signs/sea-ice.html) 

 

(science.psu.edu/news-and-events/2013-news/Post7-2013) 



 

               Sea Ice Melt 

Low albedo on the ocean surface causes only a fraction of sea ice melt, however 

is a large factor in arctic temperatures rising. When sunlight hits arctic sea ice it reflects 

about 50-80% of the sunlight. But when sunlight hits ocean surfaces it reflects as little 

as 3% to 5%, which warms up the ocean causing it to melt sea ice. 

Over the past three decades, more than a million square miles of multi-year sea 

ice, an area the size of Norway, Denmark, and Sweden combined, has disappeared. 

According to the Center for Atmospheric Research, if the current rate of global warming 

continues, it is predicted that the Arctic could be ice free by the year 2040. At the rate of 

retreat, all glaciers in Glacier National Park will be gone by 2070. Warming of the 

oceans has a major impact on the long-term trend in Arctic sea ice loss. The Arctic has 

warmed about 3.3 times faster than the earth in general. This is called “Arctic 

Amplification” and is caused by the disappearance of sea ice. Arctic ice thickness has 

decreased 40% since the 1960’s. Between 1975-2005, approximately 50% of the 

decline in sea ice is caused by natural variation, or non climatic factors 

(www.nrdc.org/globalwarming/fcons/fcons4.asp). 

( https://ourchangingclimate.wordpress.com/2013/03/25/melting-of-the-arctic-sea-ice/ ) 

(http://www.carbonbrief.org/blog/2013/03/climate-impacts-of-nearly-ice-free-arctic-

summers/) 

(www.nsidc.org/arcticseaicenews) 

     Ice Algae 

Ice algae, which can be found underneath the thick sea ice, has many effects on 

its environment. Ice algae can be described or in other words be called ice diatoms; Any 

http://www.nsidc.org/arcticseaicenews


microscopic unicellular algae, occurring in marine or freshwater singly or in colonies, 

each cell having a cell wall made of silica. These diatoms are single-celled and are 

likely the most important producers within the arctic sea. Ice algae makes up 50-75% of 

all the protist species in the arctic sea. They also secrete specific gels that helps 

microorganisms and organisms that are in the arctic sea. Ice algae is an important and 

huge food source to many meiofauna and under ice amphipods. A related fact would be 

that ice algae can sink to the bottom of the ocean floor which then many organisms 

such as the flora and fauna are able to consume the algae.  

Source: (http://www.sciencedaily.com/releases/2013/09/130913085702.htm) 

(http://www.arcodiv.org/seaice/diatoms/IceDiatoms.html)   

 

  Arctic Charr 

The Arctic Charr is a slender fish that is much like a trout and they are commonly found 

in the lakes and rivers of North America. These fish can either live in fresh or salt water 

and their main diet consists of zooplankton, smaller fish (including younger charr), and 

insects. Their spawning months are in between August and October and their biggest 

threats are over-harvesting, habitat degradation, invasive species, and melting sea 

ice  (global warming). Climate change affect the Arctic Charr because global warming 

increases the temperature of the lakes and rivers that the fish inhabit. Many species of 

fish are temperature-sensitive, meaning when the temperature rises, the chances of 

survival decrease. Aside from global warming, there have also been reports of 

eutrophication in the lakes of Northern Ireland, Canada, and Europe. Eutrophication is 

the excessive inputs of nutrients found in the water including phosphorus and nitrogen, 

that affects the fish by reducing the oxygen levels in the water. The Arctic Charr is also 



highly sensitive to mineral changes and it could potentially lead to the extinction of the 

species. Although, if the Arctic Charr were to go into extinction, the production of fishing 

for this species wouldn’t change as much because the Arctic Charr has a closely related 

cousin: the Dolly Varden.  

Sources:  ( http://www.adfg.alaska.gov/index.cfm?adfg=arcticchar.main )  

(http://www.arkive.org/arctic-charr/salvelinus-alpinus/image-G143405.html ) 

(http://www.doeni.gov.uk/niea/draftarcticcharrsapmar07-3.pdf )  

(http://www.habitas.org.uk/priority/species.asp?item=5010 )  

(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3535054/ ) 

http://www.adfg.alaska.gov/index.cfm?adfg=arcticchar.main
http://www.arkive.org/arctic-charr/salvelinus-alpinus/image-G143405.html
http://www.doeni.gov.uk/niea/draftarcticcharrsapmar07-3.pdf
http://www.habitas.org.uk/priority/species.asp?item=5010
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3535054/



