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PhD student announcement in environmental 
chemistry 
Topic:  Identify compounds driving endocrine disruption in surface bodies of 

water in Oregon using mass spectrophotometry, bioassays, and multivariate 

statistics and machine learning tools. 

Dr. Gerrad Jones is an assistant professor at Oregon State University in the 
Department of Biological and Ecological Engineering and is looking for a 
creative and highly motivated Ph.D. student to start in the Fall of 2018 in either 
the department of Biological and Ecological Engineering or the Water 
Resources Graduate Program. 

Over the last several decades, concern has increased over the effects of chronic low-level exposure of 

aquatic wildlife to trace contaminants. Although natural compounds (e.g., estrogen released from 

spawning fish) can cause endocrine disruption, much of the concern has come from anthropogenic 

contaminants (e.g., bisphenol-A, pesticides, pharmaceuticals). In aquatic systems, endocrine disrupting 

compounds (EDCs) are potent at trace concentrations (e.g., <100 ng/L), can enter an organism via 

multiple pathways (e.g., ingestion, diffusion through skin or gills), and can have varied adverse effects on 

the body (e.g., reduced immune function, feminization/masculinization of male/female fish). At trace 

levels, exposure to many EDCs is not lethal, but their effects can result in population-level declines 

resulting from decreased reproductive output. As a result, EDCs pose serious threats to biodiversity and 

ecosystem health in aquatic systems, and observations of endocrine disruption are becoming 

increasingly common throughout the world.  

In the past, traditional ecotoxicological studies (e.g., dosing mesocosms with a known contaminant and 

monitoring biological responses) coupled with targeted chemical analyses of aquatic samples (i.e., 

analyzing water samples for said contaminants) have been employed in attempts to identify EDCs in 

surface water bodies. These analyses, however, have largely been unsuccessful, likely due to several 

factors. Environmental water samples are highly complex and contain 10’s of thousands of unknown 

compounds, making targeted analyses challenging. Furthermore, different chemical “cocktails” could 

enhance or suppress the effects of other compounds. Therefore, experimental approaches to identifying 

unknown EDCs are largely infeasible.  

One alternative that is currently available but has not been used is to apply “big data” approaches to 

data analyses. The aim of this project is to simultaneously measure unknown compounds and the 

estrogen activity of environmental water samples, and use machine learning tools to identify 

causative agents driving endocrine disruption in surface bodies of water. The selected student will 

collect surface water samples throughout Oregon and perform nontarget chemical analyses at OSU’s 

Mass Spectrometry Center (http://mass-spec.science.oregonstate.edu/). Extracts from the collected 

http://mass-spec.science.oregonstate.edu/
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samples will be sent to Bio Detection Systems (Netherlands) 

(http://www.biodetectionsystems.com/products/bioassays.html) to be analyzed for estrogenicity. The 

student will program machine learning tools (preferably in R or Python) to tease apart the complex 

relationships between the chemical composition and the estrogenicity of the water samples to isolate 

unknown compounds driving the estrogenicity bioassay responses. Students will have access to high 

resolution mass spec. instruments, state of the art computing facilities, and will receive training from 

global leaders in nontarget chemical analyses. 

Required Qualifications: 

 MS in (e.g., environmental engineering, ecotoxicology), math, statistics, or an environmental 

related field (although accomplished BS students who are comfortable programming in R or 

Python will be competitive) 

Preferred Qualifications include any of the following: 

 Experience with programming  

 Experience with mass spec. instruments 

This line of research is challenging, and as a result, there is a lot of progress that can be made by creative 

individuals who are willing to work hard and can find unorthodox solutions to problems. Therefore, all 

highly motivated students, regardless of national origin, age, gender, sexual orientation, or creed are 

encouraged to apply. For more information, please contact Dr. Jones directly 

(Gerrad.Jones@oregonstate.edu), and for more information on his research interests, please visit his 

profile page at (https://agsci.oregonstate.edu/users/gerrad-jones). Interested students should submit a 

cover letter stating your research interests and a brief summary of your technical experience, a C.V. with 

names and contact information of at least two references, and a writing sample. 

 

Useful links 

https://bee.oregonstate.edu/     BEE Department site 

https://oregonstate.edu/gradwater/     Water Res. Grad. Program site 

http://gradschool.oregonstate.edu/    OSU’s graduate school 

http://cgrb.oregonstate.edu/      Biocomputing at Oregon State 

http://www.eawag.ch/en/department/uchem/software  Information on analytical software 
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