
Faculty Member Contact Information 

Name: Dr. Christopher Theodorakis      

Department: Biological Sciences/ Environmental Sciences  Phone Number: (618) 650-5235 

E-mail Address: ctheodo@siue.edu                  Campus Box: 1099 

 

Description of the URCA Assistant Position 
This posting includes one funded position. In addition, the faculty member may be willing to mentor additional, 

unfunded students. 

 

How many unfunded students is this professor taking in addition to his/her one funded student?   

This professor will be taking 2 additional, unfunded students 
(Students, if the faculty member will have both funded and unfunded students, he or she is free to select which student receives 

the funding. Funding cannot be split up between multiple students; only one student will receive it.) 

 

Which of the following apply to this position?  

 [   ] This position is only open to students who have declared a major in this discipline.  

 [   ] This project deals with social justice issues.  

 [X] This project deals with sustainability (green) issues.  

 [   ] This project deals with human health and wellness issues.  

 

How many hours per week will your student(s) be required to work in this position?  10 
(Minimum is 6 hours per week; typical is 9.) 

 

Will it be possible for your student(s) to earn course credit?    Yes 

  If yes, in which course? BIOL 493 

If yes, for how many credit hours? 2 hours 

 

Location of research/creative activities: SLW 2225 and local streams 

 

Brief description of the nature of the research/creative activity:  
Runoff from precipitation can lead to non-point water pollutants, such as components of fertilizers such as nitrates 

and phosphates, into streams. This runoff can in turn affect water quality. Non-point pollution can affect the 

structure of fish communities (number and types of species present), but the relationship between land use (urban, 

rural, residential, natural, etc.), water quality, and fish community structure has not been thoroughly explored. In 

addition, non-point pollution may contain contaminants - such as fertilizers, pesticides, and toxic metals - that can 

cause oxidative stress in exposed fish. Oxidative stress is the production of excess free radicals within cells that can 

damage DNA and proteins. Free radicals are unstable atoms or molecules capable of stripping electrons from any 

other molecules. Although normal cellular metabolism produces a small amount of free radicals within cells, 

metabolic imbalance caused by exposure to manmade chemicals can accelerate this process. Oxidative stress can 

affect the health, reproduction, and survival of fish, ultimately resulting in changes in community structure of these 

species. However, the relationship between water quality and oxidative stress, or between oxidative stress and fish 

communities, has not been thoroughly explored. Such knowledge would be instrumental for environmental 

monitoring and risk assessment of non-point pollution. This study will measure water quality parameters (levels of 

nitrogen, phosphorus, total dissolved solids, pH, and oxygen levels) in various streams around SIUE. Fish will be 

collected and tissues removed for biochemical analyses to determine levels of cellular damage caused by oxidative 

stress. Determination of the relationship between water quality and community structure is necessary to determine if 

differences in fish community structure among streams is due to nutrient pollution or just natural environmental 

variability. Because an increase in the level of oxidative stress is typically associated with manmade pollution, a 

determining the relationship between the level of oxidative stress and community structure can be instrumental in 

determining if the fish community is affected by manmade pollution. Ten streams will be sampled. Up to 30 

mosquitofish and 20 bluegill sunfish will be collected from each site per year. The pH, total dissolved solids (an 

indicator of the total amount of pollution in the water), and oxygen levels will be determined with handheld water 

quality meters. Samples of water will be taken back to the laboratory for chemical analysis to determine levels of 

nitrogen and phosphorous in the water. As many fish as possible will be collected from a 100-meter stretch of each 

stream, using seines, a backpack electrofishing apparatus, dipnets, or a combination thereof. Fish will be identified 

to species, and released as the site of capture. Fish will be held in aerated plastic buckets until identification, but no 



longer than 6 hours. A sample of those that cannot be identified on-site will be euthanized in MS 222, preserved in 

formalin, and returned to the laboratory for identification (a maximum of 5 individuals per unidentified species). 

The remainder of the unidentified fish will be returned live at the site of capture, without removing them from the 

site, and within 6 hours of capture. For fish community analyses, the unidentified fish will be recorded in the field 

notebook and labeled as “SPP 001, SPP 002”, etc., until positive identification can be determined. Up to 20 bluegill 

sunfish and 30 mosquitofish will be collected per site and processed for determination of oxidative stress. Fish will 

either be processed on-site or returned to the laboratory for processing. Fish will be kept in plastic buckets with 

aeration until processing, but no longer than 12 hours. Fish that are processed will be euthanized by immersion in a 

solution of 1.5 g MS222 /L water. Then, liver and gills will be removed from the euthanized fish, frozen in liquid 

nitrogen, and stored at -80 until further processing. The frozen liver an gill tissues will then be used in biochemical 

assays to determine the levels of cellular antioxidants and oxidative stress damage to DNA, lipids, and proteins. 

    

Brief description of student responsibilities: 
Capturing and identifying native fish from local streams using seines and backpack electroshocking devices; 

collecting and analyzing water samples for nitrogen and phosphorous pollution; analyzing fish tissues for 

biochemical indicators of oxidative stress. 

 

URCA Assistant positions are designed to provide students with research or creative activities experience. As 

such, there should be measurable, appropriate outcome goals. What exactly should your student(s) have 

learned by the end of this experience? 
The student will learn how to formulate hypotheses and collect and analyze data as part of the scientific process, 

basic laboratory techniques, how to collect and analyze fish in the field, laboratory safety, what is meant by "water 

quality" and "oxidative stress", and the relationship between water quality, oxidative stress, and fish community 

structure. Techniques that previous students learned in my laboratory have been instrumental in providing students 

with experience that have made them more marketable and helped them secure employment, so it is expected that 

the same would be true for this project. Measurable outcomes would be data that will be used for a senior 

assignment presentation, a presentation at a local, regional or national scientific meeting, a grant application, and/or 

a publication. 

 

Requirements of Students 

 

If the position(s) require students to be available at certain times each week (as opposed to them being able to 

set their own hours), please indicate all required days and times: 

N/A 

 

If the location of the research/creative activities involves off campus work, must students provide their own 

transportation?  
They must travel to local streams to collect fish and water samples.  

 

Must students have taken any prerequisite classes? Please list classes and preferred grades: 

BIOL 150/151 


