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Long-term changes and trends of indicators that are preserved in lake sediments can be used to infer 

environmental conditions and impacts of natural and human-induced stressors on lakes. This type of analysis is 

termed paleolimnology, the study of the physical, chemical, and biological changes within a lake, and can be 

applied to sediment records that are a few hundred years old to those that span millennia. Many different types 

of biological indicators are preserved in lakes sediments, with diatoms being one of the most common and most 

sensitive indicators of changes within a lake. Diatoms are single-celled algae with cell walls that are composed 

of silica (essentially a glass cell wall with intricate ornamentations and shapes that help to identify species and 

preserve well in lake sediments). A few of the diatom species that are common in the lake plankton are noted 

with pictures in the 2019 Desert Lake water quality report.   

The past ~200 years of changes in diatoms preserved in a sediment core collected from Desert Lake was 

analyzed as part of an undergraduate fourth year thesis project in the Biology Department at Queen’s 

University. A 67-cm sediment core was collected in August of 2021 from the mid-basin of Desert Lake by Dr. 

Brian Cumming and graduate students. The fourth-year student, Eva Kuepfer, analyzed samples in the top 20 

cm of the sediment core that represents a time since ~1900 AD. She also analyzed a few samples deeper in the 

core to provide a historical perspective prior to forest clearance and development of the dam system and 

hydroelectric generation. Two distinct periods of change are evident in the core: sometime around the turn of 

the 20th century and between ~1970-1980.  

The timing of the early change occurs by at least 1900 AD, a period after extensive and continued 

logging from the 1830s to 1910s and the development of the first hydroelectric dam at Bedford Mills in 1897. 

Information on logging and Bedford Mills and other development history is from the Devil Lake association 

from articles by John Gray (devillake.org; History tab).  A gap in time occurs between samples analyzed to 

~1900 AD (20-cm depth in the core) and the earlier samples deeper in the core (28-36 cm) and thus the precise 

timing of the change in the diatoms can not be established from the samples analyzed to date. The diatom 

species and concentrations prior to ~1900 AD is representative of a less productive lake in comparison to the 

period from ~1900-1975. The diatoms in the sediment core from ~1900-1975 represents a more productive lake 

with a higher concentration of diatoms being preserved as well as the presence of planktonic diatoms that prefer 

higher nutrient conditions (Fig. 1).  

 



The most recent change between ~1970-1980, is consistent with the impacts of warming air 

temperatures on lake dynamics such as changes in ice cover and lake mixing patterns. Numerous records 

suggest that lake systems and other ecosystem changes occur around 1980, likely linked to a time of greater 

increase in warming.  

Further research in the coming years of more detailed paleolimnological work on Desert Lake and other 

lakes in the region are planned to be conducted by the Cumming/Laird lab at Queen’s University biology 

department to increase our knowledge of past changes and provide a better framework to understand potential 

future changes. 

 

 

 

       

 

Fig. 1 Desert Lake diatoms in groups of nutrient and habitat preferences: 1) benthic and epiphytic species are found in 

the shallower habitats along the shore, planktonic diatoms are found in the water column of the lake; 2) nutrient 

categories are oligotrophic (low nutrients), mesotrophic (medium nutrients), and eutrophic (high nutrients). The diatom 

concentration represents an index of overall productivity, with lower concentrations representative of lower 

productivity and higher concentrations of higher productivity.  The top zone in the core (Zone A) represents a period 

since ~1970-1980 and is characterized by a sharp increase in small centric planktonic taxa that are typically found in 

more low-medium nutrient conditions and have increased in other lakes with the decline in the period of ice cover 

under warming conditions. The middle zone (Zone B) represents a period from ~1900-1970 and is characterized by a 

higher abundance of chain forming diatoms that prefer medium-high nutrient conditions. The bottom zone of the core 

(Zone C) presents a period before ~1900, prior to the large watershed changes from logging and dams and is 

characterized by higher abundances of taxa found in the littoral region of lakes (shallower shoreline areas). 


