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Lakes are important sources of methane (CH4) emission to the atmosphere which contribute to 

global warming. It has been reported that methane is 23 times more effective than carbon 

dioxide (CO2) as a greenhouse gas. Methanotrophic bacteria or “methanotrophs” can act as a 

biofilter and use methane as energy source before it is emitted to the atmosphere. 

Methanotrophic bacteria can survive in a wide range of temperatures, from as low as 4
o
C to as 

high as 72
o
C. Most methanotrophs carry the pmoA gene which has been used extensively as a 

group-specific biomarker in ecological studies of methanotrophs. The biology of 

methanotrophic bacteria has been well studied in rice fields, water sediments, soils and many 

other environments. However, information about the distribution and role of methanotrophic 

bacteria in lake water is scarce. The aim of the present study was to investigate how 

environmental variables control methanotrophic bacteria in lakes, and how they were 

distributed across different depth layers in winter (ice covered lakes) and summer. I address 

two main questions: firstly, how environmental parameters control the abundance of 

methanotrophic bacteria in temperate lakes and secondly, whether the contribution of 

methanotrophs to the total number of bacteria display a general pattern over water depth, with 

the highest methanotroph contribution where methane and oxygen co-occur. To answers these 

questions, we studied five Swedish lakes and measured 14 different environmental parameters 

for instances; depth layers, pH, CH4, dissolved organic carbon, dissolved oxygen, water 

colour, water absorbance (Abs346, Abs250/365), temperature, total dissolved phosphorous, total 

phosphorous, phosphate, Chlorophyll-a and total bacterial abundance, and then correlated 

these with the abundance of methanotrophic bacteria which was measured with a culture 

independent method. 

It was observed that abundance of methanotrophic bacteria was strongly influenced by the 

seasons and the sampling depth. Methanotrophic bacteria were more abundant in winter 

compared to summer. In addition, methanotrophic bacteria were typically more abundant near 

the bottom of the lakes. Overall, less than 1.3 percent of the total bacteria were methanotrophs 

for any sample analyzed. The depth profiles of methane were different in winter and summer. 

In winter samples from ice covered lakes, methane is transported to the surface water and 

there it builds up under the ice whereas there is no such barrier in summer. By using the DNA 

sequence of the pmoA genes, we could identify the identity of the methanotrophs and five 

distinct types of Methylobacter sp were identified. This study provides important new 

information on the diversity, abundance and spatial as well as temporal distribution of 

freshwater methanotrophs.   
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