
 

MNS 355C – Physiology of Fishes: 
 
Instructors: Andrew Esbaugh 
 
Email: a.esbaugh@austin.utexas.edu 
 
Office Location/Hours: 
Dr. Esbaugh: FAML 104, Wednesday 1:00 – 2:00 pm, or after class by appointment. 
 
Book (optional): Principles of Animal Physiology, 2nd Edition.   
 
Class Meeting Times:  
Lecture: Monday and Wednesday 9:00 – 10:00am; Video Classroom 
Lab: Wednesday 1:00pm – 5:00pm; Teaching Lab 
 
Teaching Assistant:  
Office Location/Hours:  
Email:  
 
Prerequisite: Upper-division standing, Biology 311D, Chemistry 302 or 302H, or consent of instructor. 
 
Overview 
Fishes are incredibly diverse and can survive in a wide array of aquatic habitats. The objective of this 
course will be for students to learn the physiological adaptations that allow fish species to successfully 
inhabit these challenging environments, and how various lifestyles (active vs. sedentary) can impact 
these adaptations. The material will focus primarily on the physiological systems that are specialized in 
marine fish, and how these systems compare and contrast with terrestrial vertebrates. The course will 
therefore focus mainly on systems that interact directly with the environment and allow fish to maintain 
homeostasis, such as respiration, circulation and osmoregulation. The class structure will include 
lectures, labs, discussion groups and student presentations.       
 
Course Objectives: 

I. To gain a basic understanding of the physiological systems of marine fish and how these systems 
allow fish to maintain homeostasis. 

II. To understand the particular physiological challenges facing fish in the Gulf of Mexico, and how 
fish are adapted to tolerate these challenges. 

III. To gain hands-on experience gathering, interpreting and communicating physiological data.   
 
Grading Scheme:  

- Lab Assignments (5 total): 8% each. 
- Participation: 5% 
- Mid-term 1: 15% 
- Mid-term 2: 15% 
- Final: 25%  

 
Grading Scale:  
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 A = ≥ 93%  C+ = 77 – 79  D- = 60 – 62   
 A- = 90 – 92  C = 73 – 76   F = Below 60 
 B+ = 87 – 89  C - = 70 – 72  
 B = 83 – 86  D+ = 67 – 69  
 B - = 80 – 82  D = 63 – 66  
 
Exams:  

- Mid-term Exam (15% each): These will be 60 min tests consisting of multiple choice, short 
answer and/or long answer questions. All testing will be based on the lecture material; however, 
that does not mean that all material will be expressly provided on the power point slides. 
Students are expected to take notes to supplement the provided slides, and any subject 
discussed in class will “fair game” for testing.  
 

- Final Exam (25%): This will consist of multiple choice, short answer, long answer and/or essay 
questions. All subject matter covered in the course will be the subject of testing, including the 
concepts covered in both the lecture and lab.  

 

Week Readings Lecture Material Lab Material 
 Optional Monday: 9:15am – 10:45am Tuesday: 9:00 am – 

1:00pm 

Jan 14 – 18 Chapter 1: Introduction to 
physiological principles 

 

Introduction to Fish Physiology  Lab Introduction 

Jan 21 – 25 Chapter 2: Chemistry, 
biochemistry and cell physiology 

Energetics and Metabolism  

Jan 28 – Feb 1 Chapter 9: Respiratory Systems Respiration Lab #1 

Feb 4 – 8  Respiration  

Feb 11 – 15 Chapter 8: Circulatory systems Circulation Lab #2 

Feb 18 – 22 Chapter 13: Thermal Physiology  Temperature Mid-term #1 

Feb 25 – Mar 1  Acid-base balance Lab #3 

Mar 4 – 8  Chapter 11: Digestion  Digestion  

SPRING BREAK 

Mar 18 – 22   Nitrogen metabolism Lab #4 

Mar 25 – 29  Chapter 10: Ion and Water 
Balance  

Salt and water balance Mid-term #2 

April 1 – 5  Chapter 10: Ion and Water 
Balance 

Salt and water balance Lab #5 

April 8 – 12  Chapter 5: Cellular Movement 
and Muscles 

Chapter 12: Locomotion 

Muscles, buoyancy and 
locomotion 

 

April 15 – 19  Chapter 6: Sensory Systems  
 

Sensory Systems Problem Based Learning 
Module 

April 22 – 26  Chapter 3: Cell Signalling and 
Endocrine Regulation  

Chapter 4: Neuron Structure 
and Function 

Neuroendocrine and Nervous 
Systems 

 

April 29 – May 3 Chapter 14: Reproduction  Reproduction Optional Review 

 
Assignments: 
 



I. Lab Assignments (8%): The lab component consists of 5 rotating modules: 1) cardiac 
preparation, 2) hypoxia, hypercapnia and ventilatory control, 3) exercise physiology, 4) hypoxia 
and metabolic rate and 5) temperature and metabolic rate. Each lab group will perform one lab 
module per meeting period and complete the assignment designated in the lab manual using 
the results you obtained. The assignment will be due at the beginning of the following lab 
period. Each lab module has a specific assignment, so be sure to read the manual. 

 
II. Participation (5%): This will be assessed by the instructors and teaching assistants during lab to 

ensure that all members of each lab group are actively involved in the respective activities.  

The completion of these assignments will require the use of Microsoft PowerPoint, a graphing program 
such as Microsoft Excel, and word processing software (Microsoft Word or equivalent). Hand written 
reports will not be accepted. Students without access to such material should make this known to Dr. 
Esbaugh asap, so that arrangements can be made. 

Special Needs: The University of Texas at Austin provides upon request appropriate academic 
accommodations for qualified students with disabilities. To determine if you qualify, students must 
contact the Dean of Students at 471-6259; 471-4641 TTY. If they certify your needs, appropriate 
arrangements will be made.  

Plagiarism: The University of Texas at Austin takes plagiarism very seriously. All sources should be 
appropriately cited. Please note that while labs are group activities, the associated lab assignments are 
NOT group activities. While students are encouraged to discuss results with their classmates these 
assignments must be written in their own words, without exception.  
 
Religious holy day observance: If an assignment or exam falls due on a religious holy day, we will make 
every effort to find an acceptable alternative time to complete the assignment. Please take note of the 
class schedule and assignments due dates, as the earlier this is brought to the instructors attention the 
better. By UT Austin policy, instructors must be notified of potentials conflicts at least 14 days prior to 
the day of observance. 
 
Correspondence:  

- Email is recognized as an official mode of university correspondence; therefore you are 
responsible for reading your email for course related information and announcements. You are 
responsible to keep the university informed about changes to your email address. Please check 
email regularly and frequently. 

- Blackboard will be used in this class to provide lecture slides, assignment descriptions, grading 
rubrics and to post grades. If students need instruction for blackboard please see instructors or 
teaching assistant.    

 
  
 

 


