
Echosounder

INFLUENCE OF CHAOBORUS MIGRATION ON METHANE EMISSIONS IN LAKES OF 
QUEBEC : A RESEARCH PROPOSAL

Martin Demers; Beatrix Beisner and Paul Del Giorgio
Université du Québec à Montréal, Département des sciences biologiques

Martin Demers
Université du Québec à Montréal
Email: martin.demers06@gmail.com
Phone: 514-972-2907

Contact
1. Bastviken, D. 2009. Methane. Pages 783–805Encyclopedia of Inland Waters. Elsevier, Stockholm.
2. Bezerra-Neto, J. F., L. S. Brighenti, A. N. Santos Teixeira De Mello, and R. M. Pinto-Coelho. 2012. Hydroacoustic assessment of fish and Chaoborus (Diptera-Chaoboridae) distribution in three Neotropical lakes. Acta Limnologica Brasiliensia 24:18–28.
3. Eaton, K. A. 1983. The life history and production of Chaoborus punctipennis (Diptera: Chaoboridae) in Lake Norman, North Carolina, U.S.A. Hydrobiologia 106:247–252.
4. Gosselin, A., and L. Hare. 2003. Burrowing behavior of Chaoborus flavicans larvae and its ecological significance. Journal Of The North American Benthological Society 22:575–581.
5. IPCC, 2014: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. Pichs-Madruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. 

Adler, I. Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
6. LaRow, E. J. 1969. A Persistent Diurnal Rhythm in Chaoborus Larvae. II. Ecological Significance. Limnology and Oceanograhpy 14:213–218.
7. McGinnis, D. F., S. Flury, K. W. Tang, and H.-P. Grossart. 2017. A free ride : Methane production in eutrophic lake sediments expands migrating Chaoborus spp . habitat. Manuscrit non publié.
8. Northcote, T. G. 1964. Use of a High-frequency Echo Sounder to Record Distribution and Migration of Chaoborus Larvae. Limnology and Oceanograhpy 9:87–91.
9. Roth, J. C. 1968. Benthic and Limnetic Distribution of three Chaoborus Species in a southern Michigan Lake (Diptera, Chaoboridae). Limnology and Oceanograhpy 13:242–249.
10. Taylor, D. J., M. J. Ballinger, A. S. Medeiros, and A. A. Kotov. 2016. Climate-associated tundra thaw pond formation and range expansion of boreal zooplankton predators. Ecography 39:43–53.
11. Voss, S., and H. Mumm. 1999. Where to stay by night and day: Size-specific and seasonal differences in horizontal and vertical distribution of Chaoborus flavicans larvae. Freshwater Biology 42:201–213.
12. White, D. S., and M. F. Miller. 2008. Benthic invertebrate activity in lakes: Linking present and historical bioturbation patterns. Aquatic Biology 2:269–277.

References

OBJECTIVES

PROPOSED METHODS (MESOCOSMS)

INTRODUCTION

Figure 2. Schematic of the link between Chaoborus
migration in lakes and methane emissions2,4,5,6,7,8,10

HYPOTHESES

● Chaoborus larvae (Diptera-

Chaoboridae) are important 

bioturbation agents in lakes 

owing to their diel vertical 

migration (DVM) from sediments 

to the water column. In addition, 

these larvae use the CH4 in 

sediments to inflate their tracheal 

sacs2,4,8. 
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● Chaoborus is very common in north temperate lakes3 and 

its distribution will increase with climate change10. Only few 

information exist about the quantitative contribution of 

Chaoborus on the CH4 emissions in lakes. 

Less Chaoborus More Chaoborus

 Lake Croche at Station Biologique des 

Laurentides (SBL)

 Collect sediments and put in the mesocosms

 4 Chaoborus density treatments x 3 replicates 

(12 mesocosms total)

 Measuring CH4 flux and epilimnetic CH4

concentration during the sinking of the larvae at 

sunrise

 One week per month from June to August

 Lakes Croche and Cromwell at SBL

 4 stations per lake at different depths

 Measuring bubbles and Chaoborus 

density and CH4 concentration in the 

hypolimnion at sunrise and sunset

 One week per month from June to August

Bubble trap

Chamber

 Lakes are important emitters of 

methane (CH4), a powerful 

greenhouse gas1, but the magnitude 

of their emissions remains uncertain. 

Quantify the effects of Chaoborus larvae on methane 

emissions in lakes, more specifically 3 components : 

Sediments diffusion, Sediments ebullition and Sacs diffusion. 

PROPOSED METHODS (NATURAL ENVIRONMENT)

Schematic of the link between Chaoborus migration in lakes and methane emissions2,4,6,7,8,9,11

Global greenhouse gas 
emissions by gas5

● CH4 is produced in lake sediments1 and some benthic 

macroinvertebrates can strongly influence the CH4 dynamics 

in lake ecosystems by increasing exchange between 

sediments and the water column12. 
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H2: ↑ Chaoborus →        

↑ CH4 bubbles volume + 

↑ CH4 concentration 

hypolimnion

Excerpts of echograms collected by stationary hydroacoustic2

Lake 
Croche

SBL


