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o Lakes across the far north of Ontario differ greatly because of differences in the land, 
especially in the geology and topography. More southern lakes are on the rugged Canadian 
Shield and they sit on hard granite bedrock. The more northern lakes are on the Hudson Bay 
Lowlands in a much flatter landscape of soft limestone bedrock. The water chemistry 
characteristics were found to be generally different in lakes on the Shield compared to the 
Lowlands. However, in the area where the Shield and Lowlands meet near the “Ring of Fire”, 
there was no chemistry difference between the lakes. The thick cover of peat and materials 
(rocks, sand, gravel) deposited by glaciers in this area means that the water is less affected by 
the bedrock below. (MacLeod et al. 2017)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
o The water in far north lakes on the Canadian Shield had more calcium, magnesium and 
total phosphorus than near north Shield lakes (south of 50°N). In the far north, there is much 
limestone, formed at the bottom of large ancient lakes or dropped by melting glaciers. The 
minerals in the soft limestone dissolve giving the water more nutrients and ions than similar 
lakes further south. The water of the Hudson Bay Lowland lakes often had less dissolved 
minerals because the thick cover of peat separates the lake water from the rock. (MacLeod et 
al. 2017)  
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Overhead and on the ground photos of Hudson Bay Lowlands and Canadian Shield in Ontario 
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o In general, climate warming should have little effect on large fish species in lakes in the 
far north of Ontario through effects on the food that they eat. By studying the food webs of 
these lakes, large fish were found to eat a wide variety of foods and should be able to adapt to 
changes in food availability. The fish in lakes on the Hudson Bay Lowlands will likely be 
damaged by climate warming in a more direct way. The warming air will warm the water of 
very shallow Lowlands lakes potentially killing fish in them that need cool waters (e.g. lake 
whitefish, white sucker). (Persaud et al. 2015)  
 
o Rivers and the fish in them are very important to communities in the far north of 
Ontario. Near the Hudson and James Bay coasts, whitefish and cisco are particularly important 
country foods. Most of these fish move between the large rivers and the bays (DeJong 2017). 
Because whitefish, cisco and brook trout spend part of their lives in salt water they have less 
mercury and more good fats making them a good food choice. (Heerschap 2018) 
 
  

Climate Change and Multiple Stressor Aquatic Research Programme: Sampling sites from far north collaborations 
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o Phytoplankton include different 
species of tiny plants that float in the 
water, capture energy from the sunlight 
and are eaten by zooplankton. The 
species of phytoplankton found in the 
far north lakes depends on the depth of 
the lake and the amount of nutrients in 
the lake.  Shallow lakes had many blue-
green algae and green algae. Deeper 
lakes had mostly filamentous blue-
green algae and diatoms. (Paterson et 
al. 2014) 
 
 
 
 
o Zooplankton include different species of tiny 
animals about the size of the period of a sentence that live 
in the water of lakes, rivers and ponds. They are very 
important in food webs because they eat the tiny plants 
(phytoplankton) in the water and pass this energy on to 
the fish that eat them. The same species of zooplankton 
were generally found in the lakes of the far north as the 
ones found in more southern lakes of Ontario. A few 
species were rare or not found in the most northern lakes. 
Lakes in the Lowlands had fewer zooplankton species than 
the Shield lakes, because they are shallow and offer fewer 
types of habitats that the different species need.  
(Paterson et al. 2014; MacLeod et al. 2018)  

 
 
 

o In five rivers that drain into Hudson Bay, the community of small animals that live in the 
rocks at the bottom (benthic invertebrates) was influenced by the water quality, the river width 
and flow, and by the size of the rocks. Benthic invertebrates can be used to track changes in 
northern rivers. (Jones et al. 2014)  
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Filamentous blue-green 
algae Anabaena sp.  

http://oceandatacenter.ucsc.

Green algae 
(Scenedesmus sp.) 

http://www.microscopy-uk.org.uk 

http://cfb.unh.edu/phycokey 

Diatom (Synedra sp.) 
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(Aphanothece sp.)  

http://cfb.unh.edu/phycokey 

Benthic invertebrates as seen under the microscope magnified 20 times 

Zooplankton on screen of microscope, magnified 40 times  

Phytoplankton as seen under the microscope, magnified 60 times 
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o The plankton (tiny plants and animals) in lake water have changed because of climate 
warming. Looking at the animal (cladoceran) and plant (diatom algae) parts left in the layers of 
mud (paleolimnology), allows us to reconstruct the history of a lake. Comparison to the deep, 
oldest layer shows that the number and types of plankton have changed in the past 100 years. 
The changes in these plants and animals reveal that in the past, lakes had ice for a longer part 
of the year, the water was not as warm and algae were less productive. (Rühland et al. 2013, 
2014; Jeziorski et al. 2015; Hargan et al. 2016) 
 
o Plankton communities (tiny plants and animals) have changed most in shallow lakes. 
This warming-caused change started in the 1970s in lakes far from Hudson and James bays. 
Near the coast, the change in plankton happened later, in the middle of the 1990s. In the past, 
the ice on the bays kept the land and the nearby lakes cooler in the summer.  Now the sea ice 
melts earlier and doesn’t keep the land and the lakes as cool into the summer.  (Rühland et al. 
2013)  
 
o There was little difference in the tiny plants (diatoms) found in the peatlands (bogs and 
fens) of northern Ontario compared to other peatlands around the world. These plants are well 
adapted to this harsh environment of land and water. Diatoms from peatlands can serve as 
monitors of environmental change in the Lowlands. (Hargan et al. 2015)  
 
o Northern lakes are more productive now with climate warming. There are more remains 
of dead plants (organic matter and chlorophyll a) in the top layers of lake mud. In the deeper, 
older layers there is less organic material which means that there would have been less 
plankton or algae in the past. (Brazeau et al. 2013b; Rühland et al. 2013) 
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Paleolimnology: Studying the mud at the bottom of lakes to reconstruct their history 
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o The amount of mercury in the mud (sediment) at the bottom of lakes has been 
increasing. This is surprising because there is now less pollution from burning coal, the source 
of mercury in northern lakes. The increase in mercury in the sediment is probably because as 
the lakes become warmer, there is more algae.  The algae take up the mercury from the water 
and when they die and fall to the bottom, the mercury within the algae becomes part of the 
sediment. (Brazeau et al. 2013b) 
 
o With the help of microbes, mercury can move from the mud at the bottom of lakes into 
the water where it can more easily accumulate in animals and cause them harm. As the 
temperature increases and the water changes, more mercury might be dissolved back into the 
water. (Brazeau et al. 2013a.)  
 
o Mercury is toxic but it becomes even more toxic when attached to carbon 
(methylmercury), in a process caused by microbes. In northern lakes, total mercury in the 
muddy sediment doesn’t determine how much methylmercury is there. Instead, the organic 
content of the top and deep sediment was related to the amount of methylmercury. This helps 
explain why lakes across the landscape have different amounts of methylmercury; the more 
organic material there is in the mud, the more methylmercury is usually there too. (Brazeau et 
al. 2013b)  
 
o The gene that microbes have to help detoxify mercury increased about 200 years ago, at 
the time of the industrial revolution. The deep layers of mud contain remains of microbes. 
These microbes lived before there was pollution and were found to rarely have the detoxifying 
gene. In the upper layers deposited after pollution started, more of the detoxifying gene was 
found. Looking at the genes of microbes can be a useful tool to monitor pollution deposits in 
northern lakes. (Poulain et al. 2015) 

Mercury in the environment 
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