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Overview 
Ecotoxicology is the study of the biological effects of stressors (chemical and non-chemical) on 
aquatic and terrestrial organisms and their environmental fate (transport, transformation and 
distribution) in ecosystems. Ultimately, through laboratory and field studies the assessment 
process leads to an understanding of the damage and potential risks to the ecosystem under 
investigation. The assessment process frequently uses standard laboratory testing techniques 
based on guidelines by the US Environmental Protection Agency (EPA), American Society of 
Testing Materials (ASTM), and Organizations for Economic Cooperation and Development 
(OECD). This course will provide a general overview of why we study ecotoxicology and how 
we assess the effects of stressors. Standard toxicity testing methodologies typically used in 
effluent management and registration of chemicals through programs such as Federal Insecticide 
Fungicide and Rodenticide Act (FIFRA), Clean Water Act (CWA) will be discussed with 
demonstrations. This course will include two major parts focusing on aquatic toxicology. 

 Part 1: Lecture sessions will provide the necessary background of laboratory techniques 
needed to conduct testing such as: basic animal husbandry; biological background on the 
organisms used; chemistry methods for preparing test media, stock solutions, testing 
solutions, water quality parameters; statistical methods for calculating point estimates 
from dose-response curves. 

 Part 2: In-laboratory experience conducting a US EPA standard method Whole Effluent 
Toxicity study. 

Learning Objectives 
Students will gain the following experiences, understandings, and skills: 

1. Learn basic scientific information and concepts critical to the study of ecotoxicology. 
2. Development of critical thinking skills to assess environmental contamination issues in 

aquatic systems. 

Areas covered will include: 
 What is ecotoxicology? 
 Principles of dose-response testing 
 Toxicity test design 
 Standard toxicity testing organisms 
 Toxicity testing endpoints 
 Water-why is it so important? 
 Acute toxicity design and setup 
 Proper GLP techniques of an Ecotoxicology Laboratory 



 Preparing the lab for organism arrival 
 Preparing test media 
 Animal husbandry for organism used in toxicity study 
 Preparation of chemical stock standards 
 Serial dilutions of stock standard into testing solutions 
 Organism handling 
 Conducting an acute toxicity study 
 Monitoring water quality parameters 
 Testing quality criteria 
 Statistical methods for determining appropriate point estimates of endpoints 
 Generating a test report 
 Application of data generated in a study 

Course Details 
This workshop will be a time-intensive course. It will begin with two lectures for two hours each. 
Course material will be presented and laboratory techniques reviewed prior to application in the 
lab. The lab section of the course will be a full week of work in the lab. See the schedule below. 

Schedule 
Lecture 1 (2hr): Principles of Aquatic Toxicology 
Lecture 2 (2hr): Laboratory Techniques and Testing Application 
Lab Day 1 (2hr): Preparation of testing media, preparation of testing paperwork 
Lab Day 2 (3hr): Organism receipt, preparation of toxicant stock concentrations, animal 
husbandry 
Lab Day 3 (3hr): Preparation of testing dilutions, Initial water quality, Test setup/initiation 
Lab Day 4 (2hr): Check water quality parameters, monitor survival 
Lab Day 5 (3hr): Final water quality parameters, final survival, complete testing paperwork, 
statistical analysis 

Policies 
Please review the FIU's Policies webpage. The policies webpage contains essential information 
regarding guidelines relevant to all courses at FIU, as well as additional information about 
acceptable etiquette. 

Professional and Acedemic Integrity 
Please review the FIU Policy for Academic Misconduct. To view the full university policy, 
guidelines, and procedures for academic misconduct, please refer to the Student Handbook. 

Grading 
This course will be graded Pass/Fail. Due the hands-on nature of this material, attendance and 
participation during both the lecture and laboratory portions of the course is required. To obtain a 
passing grade it is mandatory that a student attend the two lectures, attend and participate in the 
5-day laboratory section, and complete the toxicity test and analysis as instructed in the lecture. 

Reference Texts (documents will be provided) 
Rand, GM (1995) Fundamentals of Aquatic Toxicology: Effects, Environmental Fate and Risk 

Assessment. 2nd Ed. CRC Press.  



U.S. EPA (2002) Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters 
to Freshwater and Marine Organisms. EPA-821-R-02-012. 
https://www3.epa.gov/region6/water/npdes/wet/wet_methods_manuals/atx.pdf 

https://www.epa.gov/cwa-methods/whole-effluent-toxicity-methods 


