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Mongolia: Confronting change in the 21st century 

•  Christopher Free 
•  PhD Student, Rutgers University 
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What variables or relationships could 
we investigate to learn about illegal 
fishing on Lake Hovsgol? Develop a 
question to investigate the problem 

further. 
SEP 1: Asking Questions and Defining Problems - Scientific questions are 
distinguished from other types of questions in that the answers lie in 
explanations supported by empirical evidence, including evidence 
gathered by others or through investigation. 
 
Asking questions also involves asking questions about data, claims that 
are made, and proposed designs. 



RU Life Science 2U Illegal fishing for the endangered endemic 
Hovsgol grayling 

Christopher Free, Olaf Jensen, Bud Mendsaikhan 

In prep for  
Conservation Biology 
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10 herding families 
7 national park rangers 
 

Personal and observed  
fishing habits 

Derelict gillnet surveys  
 

2013: 10 sites, 53.6 km 
2014: 7 sites, 31.9 km  
resurveyed  
 

Location, mesh size,  
weight, etc.  
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Conclusions 

•  Gillnet fishing is widespread, efficiently targets grayling when 
they are most vulnerable, and is a likely threat to the Hovsgol 
grayling population 

•  Park management denies the occurrence and threat of illegal 
fishing and rangers are powerless to enforce the law 

•  Education and outreach are necessary to promote
 grayling conservation. If local people have pride in their 

endemic species, they will reduce fishing during spawning and 
empower rangers in enforcement against non-locals. 



RU Life Science 2U High levels of microplastic pollution in a large, 
remote, mountain lake 

Christopher Free, Olaf Jensen, Sherri Mason, Marcus 
Eriksen, Nicholas Williamson, Bazartseren Boldgiv 
 

Marine Pollution Bulletin 85(1): 156-163. 
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Law et al. 2010 Science  
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Law et al. 2014 ES&T 
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Eriksen et al. 2013 MPB 
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Photo: Mongol Ecology Center 
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Free et al. 2014 
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Construct an explanation that 
predicts the spatial distribution of 

macroplastic density in Lake 
Hovsgol. 

SEP 6: Constructing Explanations and Designing Solutions - The goal of 
science is to construct explanations for the causes of phenomena. 
Students are expected to construct their own explanations. 
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Construct an explanation that 
describes the relationship between 

macroplastic density and wave 
direction in Lake Hovsgol. 

SEP 6: Constructing Explanations and Designing Solutions - The goal of 
science is to construct explanations for the causes of phenomena. An 
explanation includes a claim that relates how a variable or variables relate 
to another variable or a set of variables. A claim is often made in response 
to a question and in the process of answering the question, scientists often 
design investigations to generate data.  
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37% 25% 16% 22% 

bottles fishing gear bags miscellaneous 
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Potential sources of microplastics… 

fragments films fibers lines 
Free et al. 2014 
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Free et al. 2014 
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http://coseenow.net/ 
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Teacher Appreciation Event 

•  Come share your thoughts, suggestions, and 
opinions! 

•  Tuesday October 28th 5-7pm 
•  Marine Science Building (71DudleyRd., New 

Brunswick, NJ) 
•  We will provide appetizers, capture your 

feedback, and give tours of the Rutgers Glider 
Lab 

•  https://rutgers.qualtrics.com/SE/?
SID=SV_4JASiwaDodvIcl  
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Questions? 


