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COLLEGE OF ARTS AND SCIENCES

DEPARTMENT OF BIOLOGY

Faculty
Mark Bolyard (2006). Professor of Biology and Department 
Chair. B.A., Hanover College; Ph.D., University of North 
Carolina.

Jennifer Gruenke (2009). Professor of Biology and 
Director of the Center for Scientific Studies. B.S., Bryan 
College; Ph.D., University of Virginia.

James A. Huggins
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I.	Major in General Biology – 42–44 hours 
A.	Independent Research Option

1.	BIO 112, 210, 211, 215, 315, 318 – 24 hours
2.	Four 300-level BIO courses – 14 hours minimum
3.	BIO 425, 426, 437, 498 – 4 hours

B.	Collaborative Research Option
1.	BIO 112, 210, 211, 215, 315, 318 – 24 hours
2.	Four 300-level BIO courses – 14 hours minimum
3.	BIO 304, 415, 498 – 7 hours

II.	Major in Zoology – 43–44 hours 
A.	Independent Research Option

1.	BIO 112, 200, 210 or 214, 211, 301, 312, 316, 
336 – 32 hours 

2.	Select one from: BIO 304, 310, 315, 317, 323, 
325 – 4 hours

3.	Select one from: BIO 318, 321, 324, 356, 357, 
360 – 3 or 4 hours

4.	BIO 425, 426, 437, 498 – 4 hours
B.	Collaborative Research Option – 46-47 hours

1.	BIO 112, 200, 210 or 214, 211, 301, 312, 316, 
336 – 32 hours 

2.	Select one from: BIO 310, 315, 317, 323, 325 – 
4 hours

3.	Select one from: BIO 318, 321, 324, 356, 357, 
360 – 3 or 4 hours

4.	BIO 304, 415, 498 – 7 hours
III. Major in Cell and Molecular Biology—72–76 hours

A.	Independent Research Option—72–73 hours
1.	BIO 112, 211; 210, 214 or 215—12 hours
2.	BIO 315, 323, 325, 397—15 hours
3.	Three of BIO 307, 309, 310, 316, 317, 320, 321, 

or 324—12 hours
4.	One 300-level BIO Elective—3 or 4 hours
5.	CHE 111, 112, 314, 315, 324, 326, 319, 

329—26 hours
6.	BIO 425, 426, 437, 498—4 hours
7.	No minor is required

B.	Collaborative Research Option—75–76 hours
1.	BIO 112, 211; 210, 214 or 215—12 hours
2.	BIO 315, 323, 325, 397—15 hours
3.	Three of BIO 307, 309, 310, 316, 317, 320, 321, 

or 324—12 hours
4.	One 300-level BIO Elective—3 or 4 hours
5.	CHE 111, 112, 314, 315, 324, 326, 319, 

329—26 hours
6.	BIO 304, 415, 498—7 hours
7.	No minor is required

IV. Major in Conservation Biology—66–68 hours
A.	Prerequisites or Corequisites:  CHE 111; 2 MAT 

courses 111 or higher
B.	 BIO 112, 200, 210 or 214, 215; PHY 112—20 

hours
C.	BIO 303, 304, 305, 318, 335, 355—20 hours
D.	BIO 425, 426, 437, 498—4 hours
E.	Two of BIO 337, 358, 359, or 360—8 hours
	 Four of BIO 301, 312, 315, 316, 321, 324, 336, 

356, 357—10–12 hours
F.	 No minor is required.

V.	Major in Botany —43–44 hours
A.	Independent Research Option

1.	BIO 112, 211, 215, 337, 358, 359, 360 – 24 hours
2.	Select three electives (at least one from each 

group):  
Group A: BIO 304, 318, 321, 355 
Group B: BIO 315, 323, 325

3.	BIO 425, 426, 437, 498 – 4 hours	
B.	Collaborative Research Option

1.	BIO 112, 211, 215, 337, 358, 359, 360 – 24 hours
2.	Select three electives (at least one from each 
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Progression
•	 Maintain at least a 3.50 GPA both overall and in 

Biology
•	 Complete each honors contract course with a B or 

better
A one-time, one-semester probation will be allowed to 

correct a deficient GPA. If the deficiency is not corrected, 
the student will be dismissed from the Honors program. A 
one-time, one-semester probation also will be allowed for 
students failing to meet other expectations, as determined 
by their thesis adviser and/or Biology Chair. Appeals may 
be instituted by students in the manner stipulated in the 
Student Handbook. Application forms may be obtained 
from the Department Chair.

Honors Requirements
Accepted students will

1.	Complete 12 hours of contract courses, selected 
from among the 300-level biology courses that 
count toward the Biology major, by entering  
into a contract with the instructor of each 
chosen course that outlines the additional course 
requirements

2.	Attend at least four colloquia during each year (8 
total) and, within one week of attendance, submit 
a reflection paper on each colloquium to his or her 
thesis adviser. At least one of the four colloquia 
attended each year must be sponsored by the 
Biology Department.

3.	Design and complete an honors project/thesis that 
will lead to either an off-campus presentation or to 
a paper suitable for submission to an appropriate 
professional journal. This project meets the 
research requirement for all Biology majors.

Assessment of Majors
Biology majors are required to take two terminal courses 

as a requirement for graduation: BIO 415, Collaborative 
Research Experience or BIO 437 Research Experience; 
and BIO 498, Seminar. The Department may administer 
the Major Field Examination to senior biology majors in 
BIO 415 and 437.

Student Organizations
Biologists In Observation of the Master’s Earth, 

BIOME, serves students interested in exploring the world 
of biology beyond the classroom. BIOME is designed 
primarily for biology majors and minors but is open to 
anyone with an interest in biology. 

Union’s Biology department has formed a local chapter 
of Tri-Beta, which is an honorary society for students, 
particularly undergraduates, dedicated to improving 
the understanding and appreciation of biological study 
and extending boundaries of human knowledge through 
scientific research (www.tri-beta.org).

Student Awards
The Biology Research Award is given by the faculty 

of the Department of Biology to the student in BIO 437 
who presents the best research paper of the year, based on 
an original piece of work.

Whiteaker Freshman Biology Award. The Department 
selects a freshman major or minor based on outstanding 
scholastic achievement, financial need, Christian service, 
and school spirit.

Course Offerings in Biology (BIO)
( ) Hours Credit; F–Fall, W–Winter; S–Spring; Su–Summer

100. Survey of Biological Concepts (4) F, W, S
A course for non-science majors focused on the basic ideas 
to enable students to appreciate the living world and their 
relationship to it. Topics : the cell, genetic basis of life, 
biodiversity, survey of the 5 kingdoms of life, ecology, 
and the environment. Three hours lecture and 2 hours  
laboratory/week. No credit toward BIO major/minor.

110. Global Biology (4) S
A course for non-science majors focused on global issues 
in biology, including global diversity, global health; 
agriculture and biotechnology; and the interactions 
between humans and nature. Three hours lecture and 2 
hours laboratory/week. No credit toward BIO major/minor.

112. Principles of Biology (4) F, S
A study of the basic characteristics of organisms, dealing 
with structure, function, reproduction, and ecology. Three 
hours lecture and 3 hours laboratory/week.

200. Wildlife Biology (4) S
Prerequisite: BIO 100 or 112.
Biological concepts involved in fisheries and wildlife biology, 
their application in practice, and exploration of contemporary 
issues facing the organisms, habitats, and human consumers. 
Three hours lecture and 3 hours laboratory/week.

201. Survey of Microbiology (4) F, S
Pre- or Corequisites:  BIO 221 and BIO 222.
Emphasis on observation, growth, identification and control 
of microbes with focus on selected microbial diseases. Four 
hours lecture per week to include lab demonstrations and 
simulations. No credit toward BIO major/minor.

210. Zoology (4) F,S
Prerequisite: BIO 112.
Classification, morphology, physiology, and ecology of 
vertebrate and invertebrate animals. Three hours of 
Lecture and 3 hours of laboratory/week.

http://www.tri-beta.org
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211. Microbiology (4) F, S
Prerequisites: BIO 112 
Pre- or Corequisite: CHE 111
Classification, morphology, physiology, and ecology of 
bacteria and viruses, with special emphasis on bacteria. 
Three hours lecture and 3 hours laboratory/week. 

213. Invertebrate Zoology (4) F 2014–last offering
Prerequisite: BIO 112.
Classification, morphology, physiology, and ecology of 
the invertebrate animals. Three hours lecture and 3 hours 
laboratory/week. 

214. Vertebrate Zoology (4) S 2015—last offering
Prerequisite: BIO 112.
Classification, morphology, physiology, and ecology of 
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316. Physiology (4) S
Prerequisite: BIO 112, 8 hours applicable to the BIO major, 
CHE 111-112. BIO 214 and CHE 314 are recommended.
A study of the principles of physiology, emphasizing 
metabolic processes common to many organisms. Three 
hours lecture and 3 hours laboratory/week. 

317. Developmental Biology (4) F
Prerequisite: BIO 112 and 8 hours applicable to the BIO 
major. BIO 214 is recommended.
A study of development in organisms, including both 
classical, descriptive embryology and contemporary 
investigations of processes involved in morphogenesis and 
differentiation. 

318. Ecology (4) S–Odd Years
Prerequisite: BIO 112 and 8 hours applicable to the BIO 
major.
A study of the interactions between organisms and their 
biological and physical environments. Three hours lecture 
and 3 hours laboratory/week. 

320. Immunology (4) F
Prerequisite: BIO 112, 211, and 4 hours applicable to the 
BIO major; CHE 314/324 is recommended.
Structure and function of the immune system and some 
diseases related to the immune system. Laboratory will 
focus on a group research project. Three hours lecture 
and 3 hours laboratory/week. 

321. Ecotoxicology (4) W—Even Years
Prerequisites: BIO 112, 8 hours applicable to the BIO 
major and CHE 111-2.
A comprehensive overview of the ecological consequences 
of environmental pollution, the effects of toxic substances 
on the ecosystem as a whole and on individuals within 
that ecosystem, and the methodology of assessing pollutant 
damage. Three hours lecture and 3 hours laboratory/week.

322. Human Gross Anatomy (3) Su
Prerequisite: BIO 221 and 222 or 214.
Cadaver anatomy and dissection for nursing, preprofessional, 
and physical education students to enhance understanding 
of anatomy and prepare for work on living humans. 

323. Cell Biology (4) S
Prerequisites: BIO 112 and 8 hours applicable to the BIO 
major.
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356. Marine Biology (3) W-Even Years
Pre-requisite: BIO 112 and 8 hours applicable to the BIO 
major.
Co-requisite: BIO 357
Lectures and labs on the nature of life in the ocean and 
in coastal environments.  The first part of the semester is 
spent at Union University facilities and the second part 
is spent exploring the coastal environments of South 
Georgia and the Atlantic Coast of Florida.  There is an 
extra fee associated with this class.

357. Ornithology (3) W-Even Years
Pre-requisite: BIO 112 and 8 hours applicable to the BIO 
major.
Co-requisite: BIO 356
Focuses on the identification and ecology of birds in the 
eastern United States.  Multiple field trips are required, 
culminating with a 10-day trip to South Georgia and 
Florida.  There is an extra fee associated with this class.

358. Plant Physiology (4) S-Even Years
Pre-requisites: BIO 112, 215, 4 additional hours applicable 
to the BIO major, and CHE 111 (CHE 112 recommended)
Study of physiological factors influencing the chemical 
and structural composition of plant absorption and 
utilization of water and minerals; photosynthesis, 
translocation, respiration, nitrogen metabolism; and 
growth and development.  Physiology is the study of how 
plants function, including resource acquisition, energy 
creation and use, resource allocation, life cycle, and stress 
response. Three hours lecture and three hours laboratory/
week.

359. Dendrology (4) F-Even Years
Pre-requisites: BIO 112, 215, and 4 additional hours 
applicable to the BIO major.
This course will focus on the identification and 
management of trees, focusing on forest ecology and 
silvicultural practices.  The laboratory will include field 
trips that will focus on tree identification.  Three hours 
lecture and three hours laboratory/week.

360. Plant-Insect Interactions (4) F-Odd Years
Pre-requisites: BIO 112, 215 and 4 hours applicable to the 
BIO major. BIO 210 is strongly recommended.
This course is designed to introduce the student to insects 
and their relationships with plants. Lecture will cover 
insect ecology, taxonomy, and biology, as well as plant 
strategies to overcome insect damage and mutualism 
between plants and insects.  The laboratory and field 
portions of the class will involve insect collection and 
identification, along with the evaluation of positive and 
negative impacts of insects on plants. Three hours lecture 
and 3 hours laboratory/week.

415. Collaborative Research Experience (2) S
Prerequisite: Junior Standing, 20 hours applicable to the 
BIO major, minimum BIO GPA 2.0.
An introduction to the skills necessary to conduct 
scientific research in a group setting. Each group will 
develop a research question and submit research addressing 
that question. Students will attend all scheduled 
presentations. Course is not available by Audit.

425. Introduction to Research (1) F, S
Pre-requisites: Junior Standing, 20 hours applicable to the 
BIO major, minimum BIO GPA of 2.0
An introduction to the skills necessary to conduct 
scientific research, prepare a manuscript and make a 
presentation at a scientific meeting.  Each student will 
develop and submit a research proposal for approval.  
Students will attend all scheduled presentations.  Course 
not available by Audit.

426. Research Experience I (1) F, S, Su, W
Prerequisite: BIO 425 or 415, minimum BIO GPA of 2.0.
Individual research in accordance with the proposal 
developed and approved in 425. Students will attend 
all scheduled presentations. Course is not available by 
Audit. Students may only take this course during Winter 
or Summer if the student is also registered for Experience 
II (428) for a Fall or Spring Semester. 

428. Research Experience II (1) F, W, S, Su
Prerequisite: BIO 425 and minimum BIO GPA of 2.0; 
Corequisite:  BIO 437.
Continuation of individual research initiated during BIO 
426. Course is graded Pass/Fail and is not available for Audit. 

437. Research Presentation (1) F, S
Prerequisite: BIO 426, minimum BIO GPA of 2.0.
Presentation of results of 426 as a publishable manuscript 
and oral presentation. Not available by audit.

498. Biology Seminar (1) F, S
Prerequisite: 28 hours applicable to any BIO major,  
minimum BIO GPA of 2.0, and senior standing.
Written and oral presentation of a library research paper 
and weekly discussions of current biological research. 
May be modified at the discretion of the department. Not 
available by Audit.
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http://www.ausable.org



