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PART li: DESCRIPTION OF CURRICULUM CHANGE
1. Syllabus of Record
l. Catalog Description

BIOL 103 Life on Earth 3c-2l-4cr
Prerequisites: Non-Biology department majors and minors only

A basic introduction to the concepts of ecology, biclogical diversity, and evolutionary biology. Students
will learn fundamental ecological concepts about how living things interact with each other and the
physical environment and apply these to understanding the origin of the tree of life and environmental
problems facing populations, communities, and ecosystems. Students will also learn about mechanisms
and consequences of evolution. (Does not count toward Biology electives, Controlled electives, or
Ancillary Sciences for Biology department majors and minors.)

il. Course Outcomes
1:

Understand how life on Earth is shaped by basic ecological processes that affect individuals and that
scale up to populations, communities, and ecosystems and across generations to affect evolution and
origin of species and biological diversity.

Expected Student Learning Outcomes 1 and 2:
Informed and Empowered Learners
Rationale:

Assignments will require students to comprehend the basic forces that determine survival and
reproduction of individuals (e.g., the physical environment and biotic interactions) and apply this
comprehension to understanding interactions at the individual, population, community, and ecosystem
scale. Students will also understand how processes affecting individuals and genes result in the
evolution and origin of species and biological diversity.

b 2:

As informed citizens, identify problems and issues related to ecology, evolutionary biology, and
biological diversity.

Expected Student Learning Outcomes 3:

Responsible Learners
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Rationale:

Assignments will require students to evaluate the impacts of human perturbations to Earth’s systems
from the standpoints of ecological systems, biological diversity, and species evolution. Topics include
effects of pollution (including global warming), overharvesting, habitat alteration (e.g., deforestation),
introduced species, services ecosystems provide, and human population growth. Assignments will also
require students to examine their worldview in regards to their impacts on the Earth.

ive 3:

Describe the scientific method and understand how to devise experiments to test this method in a
laboratory setting. Understand how scientific knowledge develops through iterative inductive and
deductive approaches to inquiry. Understand how scientifically derived knowledge differs from other
ways of knowing and belief.

Expected Student Learning Outcome 2:
Empowered Learners
Rationale:

Assignments will require students to comprehend the scientific method and apply this concept to
laboratory exercises. Additionally, each topic addressed during lecture (see outline) will be
accompanied by at least one case study where students learn about the scientific process and scientists
that led to important discoveries relevant to the topic.

Iil, Course Outline
Lecture

A. Introduction to Ecology 9 hours
1. Defining ecology, evolution, and biological diversity
2. Ecological forces affecting individual survival and reproduction
3. Behavior
4. Populations
5. Invasive species
6. Endangered species
7. Managing populations
Exam 1 1 hour

B. Flow of matter and energy through ecosystems and the biosphere 10 hours
1. Communities
2. Food chains and webs
3. Biogeochemical cycles (N, P, S)
4. Hydrological cycle
5. Carbon cycle and global warming , carbon footprint
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6. Managing communities and ecosystems
7. Services that ecosystems provide and ecological footprint
8. Managing the biosphere through global agreements and individual actions

Exam 2 1 hour
C. Evolutionary mechanisms and the origin of species | 9 hours

1. Ecology over generations: natural selection

2. Mutation, gene flow, genetic drift, genetic bottlenecks

3. Nonrandom mating, sexual selection

4. Allopatric speciation

5. Sympatric speciation

6. Managing evolution

Exam 3 1 hour
D. Biological Diversity 10 hours

1. Diversity of genes, populations, habitats, and ecosystems

2. Natural selection on chemicals: Origin of life on Earth

3. Prokaryotes and the shrub of life

4. History of life on Earth in relation to biogeochemical cycles

5. Climate: global circulation, precipitation, and temperature

6. Mass extinctions

7. Biomes of the world

8. Climate change in relation to biomes

9. Biodiversity and Ecosystem Services

Exam 4 1 hour

Final Exam 2 hour

Laboratory Course Outline

Labs in this course are designed as a series of deeply engaging units that explore a set of course-related
topics in-depth. They are designed to provide hands-on experience in the scientific method addressing
questions that matter to human society and the biological environment. The laboratory component is
designed to complement but not necessarily chronologically follow topics presented in lecture. This
section includes some examples of laboratory themes; the exact nature of the laboratory component is
expected to evolve to accommodate emerging issues related to the course objectives.

A

Impacts of keystone species on communities 6 hours (3 labs)
Species diversity and impact of predation on communities 6 hours (3 labs)
Biological diversity and ecosystem services 8 hours (4 labs)
Population dynamics 2 hours (1 lab)
Evolutionary biology 6 hours (3 labs)
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IV. Evaluation Methods
The final grade will be determined as follows:

Four exams during the semester at 100 points each 400 points
Laboratory (including report on supplemental reading) 300 points
Homework Assignments 100 points
In Class Assignments 100 points
Final exam {cumulative during final exam week) 100 points
1000 points

V. Grading Scale

A: 90% or above B: 80-89% C: 70-79% D: 60-69% F: less than 60%

900-1000 pts 800-899 pts 700-799 pts 600-699 pts  0-599 pts

VI. Attendance Policy

The attendance policy of this class will follow the IUP attendance policy as outlined in the undergraduate
catalog, which is to say that students are expected to attend class. Individual faculty members assigned
to this course will determine the specific attendance requirements for this course. In certain situations,
such as illness, personal emergency or active military duty, students will be excused for missing classifa
written excuse or other proof of absence is provided to the instructor. Individual faculty members will
determine how the assignments or other work will be made up in the event of an excused absence.

VIl. Required Textbooks and Supplemental Reading
A. Required Texts
Laboratory Manual for BIOL 103 (ProPacket), revised and updated to include new labs.

Callenbach, Ernest. 2008. Ecology: A Pocket Guide, Revised and Expanded. University of
California Press, Berkeley, CA.

Kricher, John. 2009. The Balance of Nature: Ecology's Enduring Myth. Princeton University Press,
Princeton, NJ.

Wilson, E.O. 2010. The Diversity of Life. Harvard University Press, Cambridge, MA .
B. Supplemental Texts

Selected readings from American Scientist, Science, Nature, Frontiers in Ecology and the
Environment.

The following books are examples of possible choices that could be used as the supplemental
reading.

Ackerman, D. 1991. The Moon by Whale Light. Random House, Inc., NY.



Beattie, A. and P. R. Ehrlich. 2004. Wild Solutions, 2nd edition. Yale University Press, New
Haven, CT

Beerling, David. 2007. The Emerald Planet: How Plants Changed Earth's History. Oxford
University Press, London, UK.

Carroll, S.B. 2009. Into the Jungle. Great Adventures in the Search for Evolution. Pearson
Benjamin Cummings, San Francisco, CA.

Chivian, E. and A. Bernstein. 2008. Sustaining Life: How Human Health Depends on
Biodiversity. Oxford University Press, London, UK.

Goodall, J. 1990. Through a Window. My Thirty Years with the Chimpanzees of
Gombe. Mariner Books, Houghton Mifflin Co., NY

Heinrich, B. 1999. Mind of the Raven. HarperCollins, NY
Leopold, A. 1949. A Sand County Almanac. Oxford University Press, London, UK.

Mann, M.E. and L.E. Kump. 2008. Dire Predictions. Understanding Global Warming. Pearson, DK
Publishing, NY.

McKibben, B. 1989. The End of Nature. Anchor Books, Doubleday, NY.

Palumbi, S.R. 2001. The Evolution Explosion. How Humans Cause Rapid Evolutionary
Change. W.W. Norton & Co., NY.

Plotkin, M.J. 1993. Tales of a Shaman's Apprentice. An Ethnobotanist Searches for New
Medicines in the Amazon Rain Forest. Penguin Books, NY.

Plotkin, M.J. 2000. Medicine Quest. In Search of Nature's Healing Secrets. Penguin Books, NY.

Pollan, Ml. 2006. The Omnivores Dilemma. Penguin Books, NY

Ridley, M. 1996. The Origins of Virtue. Human Instincts and the Evolution of
Cooperation. Penguin Books, NY

Shubin, N. 2008. Your Inner Fish: A Journey into the 3.5-Billion-Year History of the Human Body.
Pantheon, NY.

Wilson, D.S. 2007. Evolution for Everyone. Delacorte Press, NY.
Wilson, E.O. 2002. The Future of Life. Vintage Books, Random House, NY.

Wilson, E. O. 1984. Biophilia. Harvard University Press, Cambridge, MA



Viil. Special Resource Requirements
None.

iX. Bibliography

Berg, L. R., and M. C. Hager. 2009. Visualizing Environmental Science, 2™ edition. Wiley, NY.

Cain, M. L., W. D. Bowman, S. D. Hacker. 2008. Ecology. Sinauer, Sunderland, MA.

Campbell, N. A., J. B. Reece, L. A. Urry, M. L. Cain, S. A. Wasserman, P. V. Minorsky, R. B. Jackson.
2008. Biology, 8™ edition. Pearson, Benjamin Cummings, San Francisco, CA.

Futuyma, D. J. 2009. Evolution, 2™ edition. Sinauer Assaciates, Sunderiand, MA.
Molles, M. C., Jr. 2008. Ecology: Concepts & Applications. McGraw Hill, NY.
Ricklefs, R. E. 2001. The Economy of Nature, 5" edition. Freeman, NY.

Smith, R. L., and T. M. Smitth. 2001. Ecology & Field Biology. Benjamin Cummings, San Francisco,
CA.

Zimmer, C. 2009. The Tangled Bank: An Introduction to Evolution. Roberts and Company
Publishers, Greenwood Village, Colorado.

2. Summary of the Proposed Revisions:

1) Title change

2) Catalog description change, including the wording of the prerequisites

3) Revision of course objectives to meet the new Liberal Studies requirements

4) Addition of attendance policy and grading scale to course syllabus

5) Updated course outline including bibliography

3. Rationale

1) The title of this course has been changed to better reflect the revised course content.

2) The catalog description has been revised to reflect the updated course content. The focus on
ecology, evolutionary biology, and biological diversity in the revised course is expanded from ca. 50% in
the previous course to 100% in the revised course. In particular, the content on biological diversity has
been greatly expanded and the new course focuses much more on applying concepts to real-world
problems. Topics from the old syllabus such as basic chemistry and much of genetics have been shifted
to revised BIOL 104 and the new proposed BIOL 106. The revised BIOL 103 is thus more coherent as a

7
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stand-alone course, which will better serve non-majors students who are no longer tied to particular
course sequences in the revised Liberal Studies curriculum. Furthermore, content in the revised BIOL
103 is designed as “science for the citizen”, not for educating beginning scientists, and therefore covers
at reduced depth and rigor a range of topics covered in both introductory and advanced courses for
majors. Hence, BIOL 103 will not serve as either a remedial course for majors or a pre-professional
course for the College of NSM students. The language of the prerequisites and the catalog description
was changed to clearly reflect the fact that this is a Liberal Studies offering in biology.

3) The course objectives have been changed to reflect the new liberal studies curriculum and to map to
specific EUSLOs.

4) A more concise list of student expectations are now available and in line with IUP policy.

5) The course outline and bibliography have been updated to reflect a more current curriculum and
references.

4. Old syllabus of record

The old syllabus of record is attached.



Assignment instructions for a major course assignment
Supplemental Reading Assignment.

You are to pick three different journal articles from either the journal Science or Nature on a
topic of your choosing. Only articles from these two journals are acceptable. Articles from any
other source are not acceptable. Articles must have been published within the last three years.
A reference librarian can help you in finding appropriate articles.

You will give a brief introduction about the topic you chose and why your chose this topic. You
will write a brief summary of each of the three articles (what was the topic, what was done, and
what were the conclusions) and a personal reaction and analysis of each article, drawing
information from the class or your personal experience. You will conclude with an overall
reaction and analysis based on synthesizing the three articles (what you learned, how you felt
about it).

You will hand in a paper, double spaced, of about 5 pages (one page for each article and a half
page each for the introduction and overall conclusion. You will also hand in photocopies or
printouts of the three articles you chose. DO NOT RIP PAGES OUT OF THE JOURNALS
THEMSELVES!I*

Format:
Typed (12 pt Times New Roman font), double spaced with the following sections:

I. Introduction to your topic

II. First Article (give title, authors, and source).
A) Brief Summary
B) Reaction and analysis

lll. Second article (give title, authors, and source).
A) Brief Summary
B) Reaction and analysis

IV. Third article (give title, authors, and source)..
A) Brief Summary
B) Reaction and analysis

V. Overall conclusion (reaction and analysis)

Be aware that plagiarism, e.g., copying from the Internet (or anywhere else), on the
supplemental reading assignment on this book will result in failure for the course. (Be aware
that this penalty has been officially implemented in this course in the past.)

* | can’t believe | actually had to write that, but students have done this in the past.

9
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Rubric for supplemental reading assignment

Criterion Points
Title is appropriate and relevant to the topic actually discussed 2
The introduction is clear, concise, and well written with no major errors 5
Article 1

Complete bibliographic information is provided along with a copy of 2
the article

The article summary is clear, concise, complete, and well written (and 5
doesn’t simply copy or paraphrase the articles abstract)

The reaction and analysis is clear, concise, well written and not 5
superficial; it draws concrete examples from your personal experience
Article 2

Complete bibliographic information is provided along with a copy of 2
the article

The article summary is clear, concise, complete, and well written (and 5
doesn’t simply copy or paraphrase the articles abstract)

The reaction and analysis is clear, concise, well written and not 5
superficial; it draws concrete examples from your personal experience
Article 3

Complete bibliographic information is provided along with a copy of 2
the article

The article summary is clear, concise, complete, and well written (and 5
doesn’t simply copy or paraphrase the articles abstract)

The reaction and analysis is clear, concise, well written and not 5
superficial; it draws concrete examples from your personal experience

Overall conclusions are clear, concise, complete, and well written, 7
drawing points from each article to arrive at an overall synthesis
Total 50

10
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Answers to Liberal Studies Questions

1) [f there are no volunteers, the department chairperson will appoint one of the professors

2)

3)

4)

assigned to teach the course as the course coordinator. The coordinator is responsible for
preparing a lab manual, when appropriate (in cooperation with other faculty who teach the
course), for supervising work-study students, for ordering supplies for all lab sections, and for
maintaining the supplies and equipment stores. The coordinator is in charge of organizing a
meeting with all of the instructors prior to the beginning of each semester the course is being
offered. This meeting will ensure syllabi and scheduled activities are basically equivalent among
faculty assigned to this course. The coordinator will also distribute the laboratory preparation
and cleanup equitably among all faculty members teaching the course in any given semester.
The coordinator will insure that any faculty members who have not previously taught the course
are adequately mentored to provide the best possible experience for the students. This may
involve weekly meetings to discuss each lab exercise or other mentoring activities.

Information about minorities and women is covered during this course. Students will examine
how environmental problems differentially affect disadvantaged groups, who are often racial
minorities in this country, as well as residents of developing countries. The problems of human
population growth are directly relevant to the treatment of and opportunities for women and
these will be addressed. Women and members of under-represented groups have made
substantial contributions to ecology and evolutionary biology and these will be addressed.
Students will be required to read a supplementary book or collection of related articles in
addition to the required texts for the course. These books and articles will provide students
with a more detailed investigation into content relevant to the course. Additionally, none of the
required texts are text books in the traditional sense but rather are extended works of
nonfiction that explore topics germane to the course; these would in themselves all qualify as
supplemental texts.

This is an introductory course designed for non-biology majors. This course is different from
biology majors’ courses as it covers different topics at a more basic level. Rather than having the
primary aim to educate students about particular scientifically derived knowledge in preparation
for more advanced study, the current course has the aim of exposing students to a particular
body of scientific inquiry so that they can understand how the scientific endeavor helps the
world solve its problems and to help the student understand the impacts of their own decisions
and behaviors on the natural world. Majors will be unable to use this course as credit towards
their degree unless an exception is granted by the Department Chair under the following two
circumstances: 1) the student was not a Biology major when s/he tock the course but
subsequently changed his/her major to Biology AND earned an A or B in the course; 2) the
student was a Biology major enrolled at a branch campus where Biology majors’ courses are not
offered AND earned an A or B in the course. Under these circumstances, the course may be
substituted for BIOL 112, which covers ecology and evolution.

11
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Partlil. Letters of Support or Acknowledgment

BIOL 103 & 104 General Biology | & Il are large Liberal Studies courses, populated by many segments
of the university. In preparation for the revision of these courses, we determined which majors
constitute the majority of student enroliments. Also, we determined which majors required the
courses as part of the major and which majors were using them just to fulfill a Natural Science
Liberal Studies requirement. Over summer 2011 and fall 2011, the chairperson of the Biology
Department contacted the following people and requested input into the revision of BIOL 103-104
General Biology | & Il. In most cases, we met with representatives of these entities, in some cases
more than once. Based upon the feedback from these meetings, we are revising BIOL 103, BIOL
104, and creating a new course BIOL 106 to replace the current General Biology courses. The nature
of the revisions was also communicated to the major constituents prior to these course proposals
being developed, and we are seeking their letters of support.

IUP at Punxsutawney (Terry Appolonia)

1UP at Northpointe (Richard Muth)

College of Humanities and Social Sciences (Yaw Asamoah)

College of Education and Educational Technology (Joe Domaracki)
College of Fine Arts

College of Business and Information Technology (Dorothy Gracey)
Department of Hospitality Management (Tom VanDyke)
Department of Safety Sciences (Lon Ferguson)

Department of Psychology (Ray Pavloski)

Department of Health and Physical Education (Elaine Blair)

Department of Criminology (Randy Martin)

12



] CURRICULUM PROPOSAL COVER SHEET
University-Wide Undergraduate Curriculum Committee

LSC Use Only UWUCC Us Y
Number Number

Action Action

Date Date

I. TITLE/AUTHOR OF CHANGE
COURSE/PROGRAM TITLE
DEPARTMENT

CONTACT PERSON

General Biol -104)
Biology
Sandra J. Newell

THIS COURSE IS BEING PROPOSED FOR:

II.
Course Approval Only
Course Approval and Liberal Studies Approval
X Liberal Studies Approval only (course previcusly has been

approved by the University Senate)

4/ 7

]
Dez;;; ent Chairperson
7
College Di7p*

Provost /
(where applicable)

Director of Liberal Studies
(where applicable)

*College Dean must consult with Provost before arproving
curriculum changes. Approval by College Dean indicates that thre
proposed change is consistent with long range planning documents,
that all requests for resources made as part of the proposal can
be met, and that the proposal has the support 0f the university
administration.

Iv. TIMETABLE

Date to be published .
Fall 1989

Semester/Year to be
implémented Fall 1989

Date Submitted
to LSC
to UWUCC

in Catalog -

Revised 5/88 [Attach remaining parts of

proposal to this form.]
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I. Revision of BI 103-104 General Biology I and II
Department of Biology

Sandra J. Newell

II. Approvals:

Department Curriculum Committee -

Department Chairperson

College Curriculum Committee

Cb]]ege Dean

Director of Liberal Studies

III, Timetable

The Biology Department currently offers on main campus ten lecture
sections of 96-120 students per lecture section, plus 49 lab sections with
24 students per lab section. The Armstrong County campus offers two
lecture sections of 72 students each and 6 lab sections of 24 students each.
The Jefferson County campus offers one lecture section of 72 students and 3
lab sections of 24 students each. Comparable numbers of sections will be
offered in Fall 1989 and Spring 1990. Student demand for the courses
generally exceeds the ability of the department to offer additional
sections. Without additional resources, the department does not plan to
increase the number of sections offered in the future. These courses are
already 1isted in the catalog; however, the catalog descriptions are
revised and updated in this proposal. The revised descriptions of the
courses should appear in the catalog for Fall 1989.

1V. Description of Curriculum Change
1. Catalog descriptions - see appendix 1
2. Course syllabi - old and new - see appencix 2
3. Summary of the proposed revisions

The course syllabi appear to be greatly modified. However, much of the
change is simply to bring the-syllabi in line with the format-suggested by
the Senate. The content of both courses remains much the same; the course
outlines have been condensed so that the syllabi are not excessively long.
BI 103 emphasizes ecology, biochemistry, cell biology, Mendelian and
molecular genetics, .and evolution. . .BI 104 includes .neurobielogy, . :.
animal behavior, plant and animal reproduction and development, and
general physiology of plants, animals, and humans. The courses .
together represent a broad survey of many aspects of biology.
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qu following revisions are proposed in order to fulfill the criteria
for Liberal Studies courses,

1. New emphasis will be given whenever possible in lecture on the roles of

women and minorities in developing ideas in biology.

2. Students will be required to read one book each semester in addition to
the regular readings in the textbook. These books may vary from year
to year, depending on the decision of the lecture professor. The book
will focus on an aspect of biology related to the content of the course,
For example, books which might be used in the fall semester are "A Sand
County Almanac" by Aldo Leopold or "A Feeling for the Organism. The
Life and Work of Barbara McClintock" by Evelyn Fox Keller.

3. The laboratory portion of the courses is being revised with the
following objectives:

a. To increase the students' active participation in hypothesis
formation and testing, to increase creative thinking.

b. To increase the opportunities for data gathering and analysis, and
for observing and describing natural phenomena.

c. To increase the opportunities for written and oral communication in
the classroom.

These revisions require modifying and strengthening existing laboratory
exercises. 0One new laboratory exercise will involve discussion of the ]
extra reading described above. As part of this lab exercise, students will
be expected to summarize, interpret, and evaluate the readings in a written
essay of 1-3 pages.

IV, Justification for Revisions

These revisions are proposed in order for the courses to meet the
criteria for Liberal Studies courses.
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Appendix 1

BI 103 General Biology I 3¢c-21-4sh

Prerequisite: Non-biology majors only

A basic introduction to ecology, biochemistry and cell biology,
genetics, and evolution.

BI 104 General Biology II 3c-21-4sh

Prerequfsite: BI 103 General Biology I, Non-biology majors only .

A basic introduction to plant and animal physiolo » heurobiology,
animal behavior, and plant and animal reproduction ang development.
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' Appendix 2
; Revised syllabus for BI 103 Pi%F
I Revised syllabus for BI 104 20
1} Previous syllabus for BI 103 3
!: Previous syllabus for BI 104 40
; BI 103 Revised Syllabus (January 1989)

I. Catalog description

BI 103 General Biology I _ 3c-21-4sh

Prerequisite: Non-biology majors only

A basic introduction to ecology, biochemistry and cell biology,

genetics, and evolution.

Objectives

A.

The student will know the principles, theories, and facts related
to the general topics covered in the course: ecology,
biochemistry and cell biology, genetics, and plant and animal
physiology.

1.

The student will study both “pure” and “applied" science,
recognizing the relationship between biological phenomena and
the Tives of individual humans.

The student will become sensitive to the biological component
in decision-making with regard to social and environmental
problems.

The student will understand the nature of science with its
tentative and self-correcting features.

1.

The student will formulate hypotheses and understand how to
test hypotheses.

The student will observe natural phenomena, and gather and
analyze data within the context of testing scientific.
hypotheses. -

The student will demonstrate an understanding of how new
knowledge is generated and how scientific theories are -
modified: C :

The student will demonstrate development of an inquiring
attitude, a healthy skepticism toward unsubstantiated
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scientific assertions, and a tolerance for diversity of
hypotheses in the absence of contradictory evidence.

Course Outline

A. Principles of.ecology (approximately 1/4 of the semester)
1. The organism and its environment - 1imiting factors and
physiological ecology

2. Population ecology

3. Community ecology

4. Ecosystem structure and function
B. Cell biology (approximately 1/4 of the semester)
.1, Basic chemistry and biochemistry

2. Cell structure and function

3. Cellular reproduction - mitosis and meiosis
C. Genetics (approximately 1/4 of the semester)

1. Mendelian genetics

2. Molecular genetics

3. Human genetics
D. Evolution

1, Natural selection and Darwin

2. Population genetics

3. Speciation and adaptive radiation

4, Human phylogeny

Evaluation Methods
The final grade for the course will be determined as follows:

75% Tests. Three or four objective tests consisting of multiple
choice, true-false, matching, completion, or short essay.

25% Laboratory. Students will have weekly quizzes, oral or written
summaries of lab exercises, and one essay (1-3 pages) based on the
supplementary reading. Essays will be graded on content and
mechanics.

Required Textbooks, Supplemental Books and Readings

Textbooks: Audesirk, and Audesirk. 1986. Life on Earth, Macmillan
Publ. Co., NY.

Laboratory Manual for General Biology -- written by the
Biology Department Faculty

Supplementary Readings:

The book chosen in a given semester will vary from year to year. -

The decision of which book to use will be made by the professor
teaching the lecture section.  The selection will generally be made



. Ehrlich, P.R. 1968. The Popuiation Bomb. Ballentine ooks, N.Y.

18

from the following 1ist of representative books, although oth
may be used. This list will be periodically “P&ated, ugh other books

Abbey, E. 1968. Desert Solitaire. A Season in the Wi
c Bé]lentine Books, N.Y, ¢ Wilderness.
arr, A. 1973. So Excellent a Fishe. A Natural Histor of Sea

Turtles. Doubleday & Co., Inc., Garden City, N.Y. Y

Carson, R. 1955, qu Edge of the Sea. Signet Science Library, N.Y.*

Carson, R. 1962, S1lgnt Spring. Fawcett Publications, Inc.,
§reenwich, Conn.

Darwln,dC. 1889. The Voyage of the 'Beagle'. J.M. Dent and Sons, Ltd.,
ondon.

Dawkgn:, E. 1976. The Selfish Gene. Oxford University Press, N.Y. and
xford.,

Dawkins, R. 1986. The Blind Watchmaker. W.W. Norton & Co., Inc.

N.Y.

Eiseley, L. 1958. Darwin's Century. Evolution and the Men Who
Discovered it. ﬁouﬁleaax % Eo., Tnc., Garden City, N.J.

FutuEmaE D.J. 1983, Science on Trial, The Case for Evolution. Pantheon
0oks

Gest, H. 1987. The World of Microbes. Science Tech Publishers, Inc.,
Madison, Wisc, and the Benjamin/Cummings Publishing Company,
Inc., Menlo Park, Calif. .

Glasser, R.J. 1976. The body is the Hero. Bantam Books, Inc.,
Toronto and N.Y.

Gould, S.J. 1977. Ever Since Darwin. Reflections in Natural History.
W.W. Norton & Co., Inc., N.Y.

Gould, S.J. 1981. The Mismeasure of Man. W.W. Norton & Co., U Pl

Hrdy, S.B.*1981. The Woman That Never Evolved. Harvard University
Press.

Hubbard, R., M.S. Henifin, and B. Fried. (eds.) Women Look at
Biology Looking at Women. A Collection of geminist Critiques.
Schenkman Publishing Co., Cambridge, Mass.

Keller, E.F. 1983, A Feeling for the Organism. The Life and Work of
Barbara McClintock. W.H. Freeman and Co., N.Y.

Kitcher, P, 1982. Abusing Science. The Case Against Creationism. MIT

Press, Cambridge, Mass.
LeopoTd, t. 1949 % §an3 Country Almanac. Oxford University Press,

London, N.Y. and Oxford.

Lewontin, R.C., S. Rose, and L.J. Kamin. 1984. Not in Our Gengs.
Biology, Ideology, and Human Nature. Pantheon Books, N.Y.

Lopez, B. 1986. Arctic Dreams. Imagination and Desire in a Northern
Landscape. Bantam Books, Toronto and N.Y.

Matthiessen, P. 1978. The Snow Leopard. The Viking Press, N.Y.

Meadows, D.H., D.L. Meadows, J. Randers, and W.W. Behrens III. 1972,
The Limits to Growths A Report for the Club of Rome's Project on
the Predicament of Mankind. Universe Books, N.Y. :

McPhee, J. 1976. Coming into the Country. Farrar, Straus and Giroux, - .
N.Y. v

Medawar, P.B., and J.S. Medawar. 1977. The Life Science. Current Ideas
of Biology. Harper & Row, Publishers, N.Y. :

Ruse, M, 1982. Darwinism Defended.- A Guide to the Evolution- - e

Controversies., Addison-Wesley Publishing Co., Reading, Mass. e
Sayre, A. 19/5. Rosalind Frankiin and.DNA. W.W. Norton.and Co.,.INC.,-..
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N.Y.*

Schaller, G.B. 1980. Stones of Silence. Journeys in the Himalaya.
The Viking Press, N.Y.

Stone, I. 1980. The Origin. A Biographical Novel of Charles Darwin.

Doubleday & Co., Inc., N.Y.

Thomas, L. 1974. The Lives of a Cell. Notes of a Biology Watcher.
Bantam Books, Toronto and N.Y.

Thomas, L. 1980. Late Night Thoughts on Listening to Mahler's Ninth
Symphony. Bantam Books, Inc., Toronto and N.Y.

Wilson, E.0. 1978. On Human Nature. Harvard University Press,
Cambridge, Mass.




VI.

Laboratory Schedule for BI 103
Organization; Topographic Maps
Food Chains, Food Webs, and Trophic Levels®
Taxonomy and Systematics®
Population Biology I*
Population Biology n*

Stream Eco1ogy*
Ecological Succession®
The Cell

Variation Amoﬁg Organisms
Mendelian Genetics
Evolution

Fermentation

Contemporary Biology and Final Lab Quiz
10 articles

*Denotes Outdoor Field Trip

20
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BI 104 Revised Syllabus

I. Catalog Description

BI 104 General Biology II 3c-21-4sh

Prerequisite: BI 103 General Biclogy I, Non-biology majors only

A basic introduction to plant and animal physiology, neurobiology,
animal behavior, and plant and animal reproduction and development.

II. Objectives

A. The student will know the principles, theories, and facts related
- to the general topics covered in the course: evolution,

neurobiology, animal behavior, and plant and animal reproduction
and development.

1.

The student will study both “"pure" and "applied" science,

recognizing the relationship between biological phenomena and
the lives of individual humans,

The student will become sensitive to the biological component
in decision-making with regard to social and environmental
problems.

B. The student will understand the nature of science with its
tentative and self-correcting features.

1‘

2'

The student will formulate hypotheses and understand how to
test hypotheses.

The student will observe natural phenomena, and gather and
analyze data within the context of testing scientific
hypotheses.

The student will demonstrate an understanding of now new
kxnowledge is generated and how scientific theories are
modified.

The student will demonstrate development of an inquiring
attitude, a healthy skepticism toward unsubstantiated
scientific assertions, and 2 tolerance for diversity of
hypotheses in the absence of contradictory evidence.

I11I1. Course Outline.

A. Physiology of Animals and Plants (approximately 1/4 of the

semester] :

Food procurement and nutrition

bas_exchange .- -

internal transport

Osmoregulation-and excretion

Chemical control - hormones
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B. Neurobiology
1. Structure and function of neurons

2. Neryous systems and sensory perception
3. Brain function

4, Muscles

C. Animal behavior
1. Innate behavior
2, Learned behavior and reasoning

3, Socia] behavior and social systems in insects and vertebrates
4. Behavioral ecology

D. Plant and animal reproduction and development
1. Pqttern and process in development
2. Life cycles, reproduction, and breeding systems

Evaluation Methods

The final grade for the course will be determined as follows:

75%.Tests. Three or four objective tests consisting of multiple
choice, true-false, matching, completion, or short essay.

25% Laboratory. Students will have weekly quizzes, oral or written
summaries of lab exercises, and two essays (1-3 pages) based on the

supplementary readings. Essays will be graded on content and
mechanics.

Required Textbooks, Supplemental Books and Readings

Textbooks: Audesirk, and Audesirk. 1986. Life on Earth, Macmillan
Publ. Co., NY.

Laboratory Manual for General 8iology - written by the
Biology Department Faculty

Supplementary Readings:

The one book chosen in a given semester will vary from year to
year. The decision of which book to use will be made by the
orofessor teaching the lecture section. The selection will generally
be made from the following 1ist of books. although other books may be
used. This 1list will be periodically updated.

Carr, A. 1973. So Excellent a Fishe. A Natural History of SeaTurtles.
Doubleday & Co., Ine., Garden City, N.Y.. «
Carson, R. 1955. The Edge of the Sea. Signet Science Library, N.Y.
Ehrlich, P.R. 1968.- The Population Bomb. Ballentine Books, N.Y.
Glasser, R.J. 1976. The body is the Hero. Bantam Books, Inc.,
Toronto and N.Y. - . «
Gould, S.J. 1981. The Mismeasure of Man. W.W. Norton & Co., N.Y.
Hrdy, S.B. 1981. The Woman That Never Evolved. Harvard University
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Press.”

Hubba(d, R., M.S. Henifin, and B, Fried. (eds.) Women Look at
Biology Looking at Women. A Collection of Feminist Critiques.
Schenkman Publishing Co., Cambridge, Mass.*

Lewongin, R.C., S. Rose, and L.J. Kamin., 1984. Not in Our Genes.
Biology, Ideology, and Human Nature. Pantheon Books, N.Y.

Medawar, P.B., and J.S. Medawar. 1977. The Life Science. Current Ideas
of Biology. Harper & Row, Publishers, N.Y.

Morris, D. 1967. The Naked Ape. Dell Publishing Co., N.Y.

Sagan, C. 1977. The Dragons of Eden. Speculations on the Evolution of
Human Intelligence. Random House, N.Y.

Schaller, G.B. 1980. Stones of Silence. Journeys in the Himalaya.
The Viking Press, N.Y.

Thomas, L. 1980. Late Night Thoughts on Listening to Mahler's Ninth
Symphony. Bantam Books, Inc., Toronto and N.Y.

van tawick-?ogda]?, J. 1971, In the Shadow of Man. Dell Publishing
0., N.Y.

Wilson, E.0. 1978, On Human Nature. Harvard University Press,
Cambridge, Mass.

VI. Laboratory Schedule for BI 104

Organization and Human Circulatory System

Frog Dissection

Winter Field Trip

Nervous System

Animal Behavior

Plant Reproduction

Physiological Effects of Temperature
Beginning of Elective Lab Program

The Elective Lab Program consists of a series of laboratory exercises
and field trips offered by the faculty teaching General Biology II. This
program is unique in that both the faculty and the students can choose
which activities they find most interesting and enjoyable. The faculty
publish a description of the offerings (see attached example from Spring
1989), and students then sign up for these activities based upon their own
interests. The labs are an unusual assortment of activities, many of which
would be impossible to do within the regularly scheduled laboratory times.
For example, one of the most popular elective labs is a trip to the - - -
National Zoo and the Smithsonian Institute in Washington, D.C. Other field
trips are to the Cleveland Zoo, Cook Forest, McConnell's Mill State Park,
Keystone Power Plant, Phipps Conservatory, The Pittsburgh Aviary, and the
Carnegie Museum of Natural History. This program takes the place of ‘the
regularly scheduled labs in the second half of the Spring semester.
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ELECTIVE LOTTERY LAES - SPRING 1y89

CLEVELAND ZOOLOGICAL FAREK
DESCRIFTION: Students will have the

observing animals in one of the finest zoos in the eastern United

States. Students will also be assigned a group of animals on which
they will make behavioral observations. NOTE: There is a mandatory
meeting on Feb. 22, Wednesday, 8:30 pm in 32 Weyandt. Bring $13.40

for ?us fare and admission fee to this meeting. (Make checks payable
to Biology Dept. Transportation Fund).

opportunity to spend some time

DATE: April 19, Wednesday

TIME: 6 am - 8 pm

LOCATION: Buses will be at Cogswell Fatio

POINTS: 40

cosT: - $13.40. PBring additional money for food.

NUMBER OF STUDENTS:
FROFESSOR: Newell, Nastase, and Butler

COOK FOREST NATURAL AREA

NDESCRIPTION: This park along the Clarion River containe the largest
stand of virgin white pine in the United States east of the Rocky
Mountains. Of the some 8,000 acres in the park the class will study
three sections which demonstrate three distinct forest types. They
are: The Cathedral area white pine stand; the upland hemlock stand
along the Clarion River; the wetland swamp hemlock stand along the
Raker Trail. The first and third areas will be viewed as the class
hikes through the area. The second forest type will be viewed while
on a canoe trip down the river. Wear warm clothes. Since you will be
canoeing during part of the trip, bring an extra change of clothing.
Students will be provided with an informational packet. For the
lottery winners there will be a general meeting that you must attend
on Feb. 22, Wedneeday, 7:30 pm in 32 Weyandt. PEring your cash at that
time.

DATE: April 24, Monday

TIME: 7:00 am - 7:00 pm

LOCATION: Weyandt 120

POINTS: 40

COST: $2.30 + snack money XBring your own lunch.

NUMBER OF STUDENTS: 56
PROFESSOR: Nastase and Newell

MCCONNELL 'S MILL STATE FARK
DESCRIFPTION: Students will be shown various ecolcgical systems in the
park. Identification of various organisms will be co@ducted and -a
group “"scavenger hunt" will also be done. Students will need to dress
for hiking and the weather. Each student will also need to pgck a
lunch. - -

DATE: March -31, Friday
TIME: 2:00 am - &6 pm
LOCATION: Wevyandt 110
POINTS: 32

NUMBER OF STUDENTS: = 36
PROFESSOR: Fatrick
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TODD EIRD SANCTUARY

DESCRIFTION: Identitfication and lecture on winter pira species and

survival. Students wil} need to dress for nikin i

DATE: April 14, Friday ' 9 and bring a lunch.
TIME: P:00 am - S:00 pm

LOCATION: Weyandt 110

POINTS: 32

NUMBER OF STUDENTS: 36
PROFESSOR: Patrick

PENNSYLVANIA GRAND CANYON

pESCRIPTION: We will look at erosion patterns in the canyon and how
it shaped the area‘s plant, animal, and mineral resources. Reware of

the porcupines! Need to dress for hiking. Bring lunch and money for
dinner..

DATE: April 29, Saturday
TIME: 6:00 am - 8:00 pm
LOCATION: Meet in Room 110
FDINTS: 40

NUMRER OF STUDENTS: 20
FROFESSOR: Fatrick

FITTSEBURGH AVIARY AND FHIFPS CONSERVATORY
DESCRIPTION: Our visit to the Aviary will include a guided tour with
emphasis on behavior, adaptations, nesting, and endangered species
project. The visit to Fhipps Conservatory will include a guided tour
of the Spring Flower Show with emphasis on adaptations, reproductive
methods, evolutionary considerations, and economic botany topics.
DATES: March 31, Friday OR

April 7, Friday OR

April 14, Friday

TIME: 8:00 am - 5:00 pm

LOCATION: Weyandt 108

POINTS: 36

COST: $5.00 fee. Bring lunch or lunch money

NUMEBER OF STUDENTS: 28 for each date
rROFESSOR: Eaker

CARNEGIE MUSEUM #1

DESCRIPTION: As part of this lab, a discussion of the role that

museums serve in society will be held before the trip to Pittsburgh.

When we visit the Museum, we will take a guiced tour behind the scenes

of the natural history section with a staff member or, as a group tour

and discuss one exhibit. After the tour, students are free to explore

the museum’s exhibits on their own. You must attend both the lecture

and the museum trip to receive credit for the lab. .

DATE & TIME: Lecture - Wednesday, April 26, 1989, 7:00 pm - 9:00 pm
Trip — Thursday, April 27, 1989, 8:00 am ~ 4:00 pm
Students must attend both times.

LOCATION: Lecture - Weyandt 4
Trip-— Weyandt 13 . -t
POINTS: 46 -
COST: $2.00 admission fee and money for lunch

NUMBER OF. STUDENTS: 24

‘PROFESSDR @ Rebar
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CARNEGIE MUSEUM #2

DESCSIPTIDN: There will be a guided tour of the Dinosaur exhibit b
thi‘gqitructor.f After the tour students will explore the other Y
exhibit areas of the museum on i i

fe required their own. Completion of a worksheet
DATE: April 1, Saturday
TIME: 8:30 am - 5:00 pm
LOCATION: 120 Weyandt
FOINTS: 32

COST: $2.00 admission charge. Lunch can be purchased in the

cafeteria.
NUMBERS OF STUDENTS: 28

PROFESSOR: Gendron

CONSERVATION WORK EXPERIENCE -

DESCRIFTION: This will be a conservation work experience in Elk State
Forest under the direction of Bureau of Forestry personnel. A major
component of the work will be planting several thousand seedlings on
Forestry lands. These seedlings will be provided by the Fennsylvania
Game Commission and the Bureau of Forestry. The plantings are part of
a continuing program cf land reclamation and habitat improvement for
wildlife. Depending on availability of workers and time, other
babitat improvement practices may be performed.

During the trip students will visit some of the habitat areas
known to be utilized by the Elk of Pennsylvania, students must
recognize that these are free roaming animals and may or may not be
available for viewing at the time of our visit. Forestry personnel
will provide a slide illustrated briefing on Elk in Fennsylvania and
discuss the management plan for Elk in the Commonwealth.

Since no restaurants are available in the area in which we will
be working, students must make certain to bring a sack lunch and
beverages (non alcoholic) for themselves.

DATE: May 1, Monday
TIiMe: 7:00 am - 9:00 pm
LOCATION: Wevandt

POINTS: 40

NUMBERS OF STUDENTS: 26
FROFESSOR: Ferrence

NATIONAL ZOD AND SMITHSONIAN INSTITUTION, WASHINGTON, DC.
DESCRIPTION: The specific itinerary will be distributed on the bus.
Lottery winners and alternate names will be posted on the bulletin
boards across from room 112 and ocutside room 32 in Weyandt Hall on
February 20. Lottery winners MUST confirm their enrollment and
deliver a check_or maoney order (not cash) payable to the Biology
Department Transportation Fund for eighteen dollars ($18.00) in room S
Weyandt Hall during one of the following times:

‘Wednesday, February 22: 3JI:00 pm — 5:00 pm

Thursday, February 23: 3:30 pm — 5:30 pm

Monday, February 27: 1:30 pm — 3:00 pm

Tuesday, February 28: 3:30 pm - 5:30 pm
Unclaimed seats will be assigned to Lottery Alternates Only on a
first-come-first—serve basis on Wednesday, March-1 between the hours
of 2:00 pm and 4:00 pm. Any seats remaining after March 1 will be
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available to any G.E. Il student on Thursday., March 2 between the

hours of Z:00 pm and 4:20 p.m. on a first-come-first-serve basis.

Non-G.B. students will not be permitted on the bus.

DATE: Saturday, April 8, 1989

TIME: 4:00 am — Midnight

LOCATION: Cogswell Fatio

POINTS: 40

COST: $1B.00 for bus fare, plus take extra pocket money for
meals.

NUMBER OF STUDENTS: 223

FROFESSOR: Winstead, Rebar, Feterson, and Katz

DEER RESEARCH PENS AND FISH HATCHERY

DESCRIPTION: Students will visit the wildlife research facility at
Penn State and have the opportunity to study the research efforts of
Fenn State scientists and Pennsylvania Game Commission researchers as
they attempt to unravel the natural histories of wildlife of the
Commonwealth. The major focus will be on the white-tailed deer, its
life history and efforts to manage the herd in Pennsyivania. After
this the students will travel to a nearby fish hatchery. At the
hatchery they will learn the various methods employed in the
production of game fishes for the stocking of the state’'s lakes and
streams. In addition, a side trip will be taken to one of the natural
areas in a state forest. Dress appropriate for the weather. Bring
your lunch.

DATE: Monday, April 17, 198%9; Saturday, April 29, 1989
TIME: 8:00 am - B8:00 pm

LOCATION: Weyandt 120

FOINTS: 40

NUMBER OF STUDENTS:
FROFESSOR: Humphreys

COOK FOREST & FORESTRY SCIENCE LAER IN ALLEGHENY NATIONAL FOREST
DESCRIPTION: During this trip the student will learn about the forest
in its natural state and its disturbed state. Forests are not only
habitats but also are agricultural lands where trees are crops.
First, we will visit Cool Forest which containe one of the largest
virgiﬁ white pine stands in the U.S. Then we will travel to the
Forestry Science lLab of the U.S. Forest Service in Warren where we
will view the results of a study of the impact of deer density on
managed forest lands. Students will be provided with an information
packet. Dress appropriately for the cut-of-doors.

DATE: Friday. April 28, 1989

TIME: 7:00 am — 7:00 pm

LOCATION: Weyandt 120

POINTS: 40

COST: Bring money for, a fast food restaurant

NUMBER OF STUDENTS: 25 ’

PROFESSOR: Dietrich
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NON-LOTTERY ELECTIVE LAES - SFRING 1989

RIDETHICS
pESCRlPTIDN: BRiotechnology has created numerous problems at the
interface of science and society.
the ethical considerations of these i1mportant iss
ues.
DATE & TIME: March 30, or April 6, or April 13, or A

27, or May 4 (all Thu : - 4:
LOCATION: Weyandt 108 Y redays)  1:00 pm 4200 pm
FOINTS: 12
NUMBER OF STUDENTS: 28
PROFESSOR: Forbes

NATURE FRINTING
DESCBIPTION: Using water-based paint and leaves from various plant
specles you will learn the process of creating nature prints. The

objéctive of this lab ic to stimulate more of an interest in biclogy
through art.

DATE: Monday, April 3

TIME: ?:15 am - 11:15 am OR 1:15 pm - 3Z:15 pm
LOCATION: Weyandt 122

FOINTS: 8

NUMEBER OF STUDENTS: 24
PROFESSOR: Winstead

QUANTITATIVE VEGETATION ANALYSIS

DESCRIFTION: This outside/inside lab will demonstrate one mathod to
obtain and analyze data to determine several characteristics of tree
populations. For example, measures of density and the average
distance between trees will be calculated for each tree species.
Comparisons between different tree species will also be made. These
types of parameters are important in comparing community growth and
differences in community structure between two areas.

DATE: Wednesday, April 19
TIME: 1:15 pm - 4:15 pm
LOCATION: Weyandt 122

POINTS: 12

NUMBRER OF STUDENTS: 24
PROFESSOR: Winstead

ANIMAL DIVERSITY AND ADAFTATION: TRIF TO THE FITTSBURGH Z00
DESCRIPTION: The focus of this trip will be on the diversity of

animals, their various ecological requirements, and their adaptations.

Students will be given a brief worksheet to be completed during the
trip. This worksheet will help the student in asking and answering
the right kind of questions, in order to fully appreciate the

educational potential of a zoo visit, and to appreciate the importance -

and significance of~zoologlcal parks. Brief presentations by zoo
personnel and "behind the scenes" tours are planned.
DATE & TIME: Tuesday, April 18 12 noon - &:00 pm OR
Saturday, April 22 10:00 am - 4:00 pm OK
. Tuesday, April 15 12 noon - 6:00 pm
LOCATION: Weyandt 122

POINTS: 24
COST: $1.25

NUMBER OF STUDENTS: 26
PROFESSOR: Grau

This presentation is an overview of

pril 20, or April
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EVERYy BREATH YOU TAEE: HUMAN LUNG FUNCTION

DESCRIF1ION: Thas lap will include a brief discussion of human lung

s;ru:ture and function, and of the principle of Spirometry. Students
will be instructed on the use of respirometers to measure various lung
capacities and volumes, and will then measure the functional ability
of their own lungs. The use of these lung measures in the diagnosis
of respiratory disorders will then be discussed, allowing the student
to assess the fitness of his/her own respiratory system.

DATE & TIME: Thursday, April 13 ?:00 am - 11:00 am OR

Thursday, April 13 1:00 pm - 3I:00 pm OR

Friday, April 14 3:00 pm - 5:00 pm
LOCATION: Weyandt 313
FOINTS: 8
NUMBER OF STUDENTS: 24
FROFESSOR ¢ Grau

NEUROBIOLOGY IN ACTION

DESCRIFTION: 'This lab will include a brief review of nervous system
structure and function and of reflexes. A demonstration of actual
neurophysiological recordings from a frog nerve will be presented,
followed by a demonstration of frog neuromuscular control. Students
will then be shown how to elicit various reflexes in frogs, as well as
the identification and elicitation of various human reflexes. The
meaning of reflex activity and its relation to everyday life will be
discussed.
DATE & TIME: Tuesday, April 4 9:00 am - 12 noon OR

Tuesday, April 4 12 noon - 3:00 pm

LOCATION: Weyandt 32
POINTS: 12

NUMBER OF STUDENTS: 24
FROFESSOR : Grau

BIOLOGY OF AMFHIBIANS

DESCRIPTION: A slide presentation of the natural history, ecology and
environmental adaptations of this laittle known group of animals.

DATE & TIME: Thursday, March 30 10:30 am - 12:30 pm

LOCATION: Weyandt 110
PDINTS: 8

NUMBER OF STUDENTS: 30
PROFESSOR: Hulse

ENVIRONMENTS OF THE SOUTHWESTERN UNITED STATES

DESCRIFTION: With the aid of slides the students will be exposed to
the varied habitats and environments of the southwestern United States
as well as the incredible biological diversity and rich archeclogical
heritage of the region. .

DATE & TIME: Wednesday, March 29 1:00 pm - 3:00 pm

LOCATION: Weyandt 110

POINTS: 8

NUMBER OF STUDENTS: . 30

PROFESSOR: Hulse
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RIOLOGY OF THE REFTILES

DESCRIFTION: A slide oresentation of the natural historv, ecology,
and environmental adaptations of this poorly known and often
misunderstood group of animals.

DATE & TIME: Wednesday, March 29 9:15 am - 11:15 am

LOCATION: Wevandt 110

POINTS: 8
NUMBER OF STUDENTS: 30
PROFESSOR: Hulse

THE IMPACT OF HUMANS ON SFPECIES
DESCRIPTION: A discussion illustrated with slides of how

manipulations of the environment affect the distribution. abundance.
and existence of plant and animal species. .

DATE & TIME: Thursday, March 30 1:00 pm - 3:00 pm

LOCATION: Weyandt 110

FOINTS: 8
NUMBER OF STUDENTS: 30
PROFESSOR: Hulse

NATURAL HISTORY OF THE AMPHIERIANS AND REFTILES OF PENNSYLVANIA
DESCRIPTION: Discussion will center on the ecology, behavior and
distribution of the amphibians and reptiles of Pennsylvania. The
discussion will be illustrated with slides and live specimens of
amphibians and reptiles from the state.

DATE: Wednesday, May 3
TIME: 6:00 pm - 9:00 pm
LOCATION: Weyandt 110
POINTS: 12

NUMBER OF STUDENTS: 30
PROFESSOR: Hulse

NATURE PHOTOGRAPHY )
DESCRIPTION: A discussion of basic camera equipment used in nature
photography (with special emphasis on flash, telephoto, and macro

equipment), field techniques for photographing a variety of different

types of organisms and laboratory techniques. A variety of slides

will be used to illustrate the discussion.

DATE & TIME: Wednesday, March 8 6:00 pm — 9:00 pm OR
Wednesday, March 29 6:00 pm — 2:00 pm

t OCATION: Weyandt 110
FPDINTS: 12

NUMBER OF STUDENTS: 30
PROFESSOR: Hulse

TROPICAL RAIN FORESTS AND CONSERVATION
DESCRIPTION: The unique nature of -tropical rain forests and the

implications of their impending destruction will be explored through &
slide presentation and film. A variety of common tropical rain forest

products will be brought in and discussed so that your “"buying and -
consuming® awareness can increase.

DATE & TIME: Tuesday, April 4 _7:00 pm — 9:00 pm

LOCATION: . Weyandt 4 - .o

PDINTS: 8 -.

NUMBER OF STUDENTS: . 60

PROFESSOR: Rebar | _
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CANCER: ITS NATURE, CAUSES AND TREATMENT
DESCRIFTION: What is cancer?
How is cancer treated and why a
patient? Tnese questions will
include a film. on attempt wil
general questions about cancer
DATE & TIME: Thursday, April & 7:00 pm - 10:00 pm

LOCATION: Weyandt 32
POINTS: 12

NUMBER DF STUDENTS: 120
PROFESSOR Butler

INVISIELE WORLD: FROTOZOA AND OTHER SMALL LIVING THINGS

DESCRIFTION: This lab is for those who enjoy looking down a
microscope. It will focus on protozoa, but other microscopic
inhabitants of ponds and puddles will be observed as well. @A film
will introduce the invisible world and there will be ample opportunity

to use the microscope to find, identify and study protozoa and other
microscopic 1jife forms.

DATE & TIME: Thursday, April 13 ?:00 am - 12:00 noon
LOCATION: Weyandt 122

FOINTS: 12
NUMEER OF STUDENTS: 24
FROFESSOR : Butler

HUMAN BLOOD MORPHOLOGY

DESCRIPTION: Morphology of the "cellular" components of human blood
(erythrocytes, leucocytes and platelets) will be covered through
lecture and slide presentation, ancluding a discussion of the

maturation of each, from their origin in the bone marrow to release

into the peripheral blood. The functions of the various types of
leucocytes will be explained, followed by an observation (through
slides) of the blood in abnormal or diseased states such as anemia,
leukemia, sickle cell, mononucleosis, lupus, lead poisoning, etc.
DATE & TIME: Friday, April 7 B:00 am - 10:00 am OR

Friday, April 7 10:30 am - 12:30 pm

LOCATION: Wevandt 110
FOINTS: 8

NUMBER OF STUDENTS: 24
FROFESSOR s Jack

KEYSTONE FOWER PLANT OFERATION

DESCRIFTION: The Keystone electric generating piant wili be toured.
The needs for fuel, staff to run the plant, eiectrical service area,
and waste products produced will be examined. This is an opportunity
to learn why coal is used as an energy source, what the peak and
average generating capacity is, how long the plant has been in
operation, what  its remaining life is, and what becomes of waste heat,
gases, liquids and solids. SPECIAL INSTRUCTIONS: EBring pad and
pencil. Wear clothing appropriate for outdoors.

DATE & TIME: Thursday, April 27 1:00 pm — 4:00 pm

LOCATION: Weyandt 120

POINTS: 8

NUMBER OF STUDENTS: 24

PRDFESSDﬁf Jack
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FO0SS1c COLLECTING

DESCKRIFTION: An introductory discussion of marine invertebrate
fossils followed by a fossil search at a local fossil bed
appropriate outdoor clothing. )

DATE & TIME: Tuesday. April 18 1:15 pm - 4:1% pm™® OFR

Wear

Friday, Apral 21 1:00 pm - 4:00 pm OR
ga:urgay, May 6 9:00 am - 12:00 noon OR
aturday, Ma : - 4

LOCATION: weyanatyizo v e 1100 pm = 4200 pm

FOINTS: 12

NUMBER OF STUDENTS:

PROFESSOR : Jack or Gendron*

DINOSAURS: THEIR LIVES AND TIMES

DESCRIFTION: This lecture will cover the origin, natural history and
eventual fate of the dinosaurs. Farticular attention will be paid to
two controversial theories which are currently the subject of much
debate among paleontologists. 0One theory is that dinosaurs. unlike
livaing reptiles, were warm—blooded and very active. The other theory
states that the extinction of the dincsaurs was caused by the impact

$f1a large asteroad. [he lecture will be illustrated with slides and

ilms.

DATE & TIME: Wednesday, March 29, 1989 7:00 pm — 10:00 pm OR
Thursday, March 30, 1989 8:00 pm - 10:00 pm

LOCATIDN: Weyandt 208

FOINTS: 2

NUMBER OF STUDENTS: 96

PROFESSOR: Gendron

RACE FOR THE DOUBLE HELIX

DESCRIPTION: An inquiry into the scientific and interpersonal
relationships of the individuals responsible for the discovery of the
structure of Deoxyribonucleic Acid (DNA). By using the BEC
dramatization of the activities of Jim Watson and Francis Crick we
will, with interpretation by the instructor, examine the events and
sharing of information from scientists such as Rosalind Franklin and
Maurice Wilkins that resulted in the proposal of the double nelix DNA
concept.

DATE & TIME: Monday, April 24 8:00 am - 10:00 am Or

Thursday, May 4 1:00 pm — Z:00 pm
LOCATION: Weyandt 120
POINTS: 8
NUMBER OF STUDENTS:
PROFESSOR : Katz

ORGANIC FARMING ON WESTERN PENNSYLVANIA CONSERVANCY'S PLAIN GROVE FEN
NATURAL AREA .

DESCRIPTION: Ron and Judy Bargasz operate a sdccessful commercial
organic farm on 175 acres of land. Mr. Bargasz is trained as a
biologist and began organic farming in 1980.- The objective of this
exercise will be to.view first—hand about cropping and cultural
practices, soil.and water conservation, application of plant nutrients

.and organic matter, pest control methods,.crop yields and quality,.. . .

marketing processes, impact of organic farming methods on soil
productivity and tilth, and the limitations and barriers to organic
farming. Wear old clothes-warm enough for the outdoors. Bring your
lunch.
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DATE & TIME: Monday, May 1 F:00 am - 4:00 pm

LOCATION: Weyandt 120
POINTS: 28

NUMBER OF STUDENTS: 120
PROFESSOR : Katz

MICROBES ON OUR SKIN

DgSCRIPTIQN: Stu@ents will grow microorganisms and perform
m;cros;opxc and biochemical tests on normal microbial flora. from their
own skin. You must attend both days for credit.

DATE & TIME: Tuesday, March 28 and Thursday, March 30

LOCATION: Weyandt 210 $em-Sen

POINTS: 16
NUMBER OF STUDENTS: 24

PROFESSOR: Alico

GOSNELL S GREENHOUSE "

DESCRIFTION: This greenhouse facility is unique because of the
cogeneration partnership with the Fennsylvania Electric Flant at Homer
City. This 11.5 acre areenhouse is heated with excess cooloing water
that is used to generate steam. This lab includes a visit to the
greenhouse during their busy spring season.

DATE & TIME: Tuesday, April 4 or Tuesday, April 11 1 pm - 5 pm
LOCATION: Weyandt 112

POINTS: 16
NUMRER OF STUDENTS: 24
FROFESSOR = Alico

SEWAGE TREATMENT FPLANT - INDIANA

DESCRIPTION: This modern treatment facility reduces the pollution of
our streams and rivers. You will learn about types of waste treatment
and see this plant in operation.

DATE & TIME: Thursday, April & 2:00 pm - 6:00 pm

LOCATION: Weyandt 9
FOINTS: 16

NUMEBER OF STUDENTS: 48
PROFESSOR : Alico

MICROBES: EXAMINATION OF FOOD UTENSILS
DESCRIFTION: Students will check various food utensils for bacterial
contamination by culturing bacteria on culture media. Utensil sources
can be from restaurants, apts., dorm rooms, etc. Microscopic
examination of the bacteria will be included. (STUDENTS MAY SCHEDULE
ONLY ONE 16 FOINT "MICROBES LAB")
DATE & TIME: Tuesday, April 4 8:00 am — 10:00 am and

Thursday. April 6 8:00 am — 10:00 ‘am

(You must attend both'dayg'for'credit).

LOCATION: Weyandt 227 ~ B
POINTS: 16
NUMBER OF STUDENTS: 24
PROFESSOR: Charnego
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MiCROBES OF THE THROAT

DESCHIFTION: Students will agrow and make microscopic examinations of

normal organisms found in theair throat. (STUDENTS MAY SCHEDULE ONLY
ONE 16 FPDINT "MICROBES LAE™)

DATE & TIME: Tuesday, April 18 8:00 am - 10:00 am and
Thursday, April 20 8:00 am - 10:00 am
(You must attend both days for credit).

LOCATION: Weyandt 227
FOINTS: 16

NUMBER OF STUDENTS: 24
FROFESSOR Charnego

MICRORES: TESTING OF ANTISEFTICS AND DISINFECTANTS
DESCRIPTION: Students will perform a lab procedure to evaluate the
effectiveness of various common antiseptics and disinfectants on two
types of bacteria. Drug company testing of products will be
discussed. (STUDENTS MAY SCHEDULE ONLY ONE 1& FOINTS "MICROBES LAE")
DATE & TIME: Tuesday, April 11 8:00 am - 10:00 am and

Thursday, April 13 8:00 am — 10:00 am

(You must attend both days for credit).

LOCATION: Weyandt 227

FOINTS: 16 )
NUMBER OF STUDENTS: 24

FROFESSOR: Charnego

SUN CLIFF NATURE HIKE

DESCRIPTION: This is a springtime walk to a unique cliff habitat.
Observations will include the geology, ecology, flora and fauna of the
area. Spring wildflowers are usually abundant at this time. Dress
appropriate for the outdoors.

DATES & TIME: Tuesday, March 21 8:00 am - 11:00 am
Thursday, March 30 1:00 pm - 4:00 pm
Wednesday, April 95 1:00 pm — 4:00 pm
Sunday, April 23 1:00 pm - 4:00 pm
Tuesday, April 20 8:00 am — 11:00 am
Thursday, April 27 8:00 am — 11:00 am
Tuesday., May 2 8:00 am — 11:00 am
Thursday, May 4 8:00 am - 11:00 am

LOCATION: Weyandt 120

POINTS: 12

NUMRER OF STUDENTS: 24
PROFESSOR: Charnego
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lourse Title: Obeneral Eiology I

Course Nuaber: El 143

"

~ r . R . -
Course Description: Introduce biological components of some

of man’'s msior problems. Consideratle time on
information and methodology current in biological
sciences: ecology. enerqy storage and releaée.
molecular- transport;—chemical control, -and genetics.
Three hours lecture, two hour lab per week.

Summary offObjyectives:~The pervasive intent of THis course is ™~

to enhance the student’'s information. skills,
“wttitudes wbout biological science in oroer to
improve the quality of life. In pursuit of this
pervasive obiective. student activities for the
aggregate of General Riclogv I and 11 should reach

the followirna more specific objectives in which
<tudents:- e emmmmememe = m— -

and

2. Learn the facts and principles outlined in the
lecture and laboratorv topac outlines.

- Expand the concepts that encompass the facts and
srincioles outlined.

. Understand the nature of a science with its
tentative and self-correcting features.

4. Study both "opure* and "applied® sciencei

=, Re-ome sencsitive to the biological component in
decision making.

&. Recognize that judament and faith may be pivotal in
decision making even with an intformation base."

7. Examine (first hand) & variety of sites and in so
doing consider both information and judagments about
future events.

Syllabus:: General Biclogy 1 — EI 103

i. Frinciples of Ecology
A. Organization of the Ecosystem CoT
1. Levels of Organization
2. Structure arid Function of the Ecosystem

E. Ecosystem Homeostasis .
1. FRelationship to-Laws of Thermodynamics
2. Productivity
3. The Food Web .
a. Energy Flow . e
b. Trophic Levels
c. Pyramids Lot
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:ogeochemscal Cvcles

. Carbon - OJxvaen - Hycrogen
. MNitrogen

. Fhosphorus

. Harmful Chemicals

S dt) =

Fopulations

I. Growth Curves

2. lmpact of Environmental Resistance
3. Survivorship Curves

Limiting Factors and Fopulation Trends
i. Law of Tolerance "7 ~
2. Distribution of Organisms

Density — Independent Limiting Factors
1. Impact of Geclogital History

a. Topography

b. Climate

€. Microclaimates

2. Tempereature
~. Moisture

4. Soil

S. Light

Density - Dependent Limiting Factors
1. Fredation

2. Farasitism

2. Disease

4. Social Farasitism

%. Competition

6. Stress

The Ecosystem as the "Functional Unit"
1. Succession

2. Climax Associations of Fennsvylvania
=. Biomes of North America

Cell Structure and Function

A.
E.

[
- e

Types of Cells - Frocaryotic/Eucaryotic
Cell Sizes - birc egas - mycoplesm .
Cell Farts

1. PFlasma Membrane

2. Cytoplasm i

%. Organelles .

4. Nucleus _ -. .

5. Endoplasmic Reticulum

6. Lysosomes

7. Mitochondria

8. Others,. plastids, golagi, complex, ect.

Active and Fassive Transport
1. Diffusion . ' -
2. Dsmosis bl S
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motic Fressure
. hvperosmotacz
. hvpoosmotic
. lilsocsmatic
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Cellular Reproduction

1. Mitosis & Cytokinesis in Plant and Animal Cells
a. Interphase
b. Frophase
c. Metaphase
d. Anaphase
€. Telophase

2. Meiosis
a. Meiosis 1 - reduction in chromosomes number
b. Meiosis Il - primarily mitotic

111. Genetics

A.

B.

c.

D.

E.

A
.

Some Definitions

1. Gene

2. Allels

T. kRomoIvQous - neEteroczvgQous
£, Dominant — rececssive

%. Monohybrid - dihvbrid

&. Gamete - zvagote

7. Haploid - diploid

Mendel Revisted Using the Definitions
Mendel‘s Law of Segregation
Frobability

Test Cross

Intermediate Inheritance

Multiple Alleles

1. 1nheritance of A-E Elood Groups
2., Faternity Suits

<. “Hospital mix—ups" of Babies
Lethal Alleles

Concept of Genetic Locad .-
Sey Determiniation

1. Sex Chromosomes-- autosomes

2. Spermatogenesis

X. Oogenesis - oot

4. Fertilization -

Sex Linkage :
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Anatom. 2¥ the mammalion
Tvoee of weste products
FRznal Fhysiology

Ecolo

ci1cal Signmificance of Excretory Froducts

tndocrine Svsten .
Hormones

Mechanasms of Hormonal Action
Survey of the Endocrine Glands
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Course Title: G&Genera)l Eicloov 11

Course Number: RI 104

Course Descraiption: Completion ot background ainformation with
studv of selected areas of biology. such as
neurobiology, evolution. behavior, and development.
Th:ee hours lecture, two hour lab per week.

Summary of Objectives: The pervasive intent. of.- this course is
to enhance the student’s information, skills, and
attitudes about biological science in order to
improve the quality of life. 1In pursuit of this
pervasive objectives in which students:

1. Learn the facts and principles outlined in the
lecture and laboratory topic outlines.

2. Expand the concepts that encompass the facts and
principles outlined.

. Underestand the nature of & science with 1ts tentetive
ano seli-correctaing teatures.

4, Studv both "pure" and "applied” science.

5. Become sensitive to the biological component in
decision making.

6. FRecognize that judoment and faith may be pivotal in
decision making even with an information base.

7. Examine (first hand) a variety of sites and in so
ooing consider both information and judegments about
" future events.

Eveluation Methods:

Student prades are computed on tne using one (1) hour
lecture test qraoes and laporatory auizzes. '

Tnree (3), one (1) hour lecture erxaminations are given.
Each contributes- twenty—-five (23) percent of a stugent’s
grade.

Each laboratory-professor plans and executes' quizzes

which :ontr;bute twenty~five (25)- percent.of a. student’s - - =

grade.
Special Features:

The first six (6):laboratory sessions are conventional -~
indoor exercises ~ The- remainder of- the-cemester’ is devoted- to-

elective exercisés. Students sign. ud.for special: trips: and=: .- -

activities that-tney find interesting. This segment of the * -

P e Lt



41

course mey bLest be understood bv exosmlnNaing pages 1L3-111 an
the atirached lavoratorv manual. )

Course Lontent and Lecture Topacs:

i. Neuroblolcocay
A, Introduction
1. General Functions of Nervous Svstem
2. Functions of Neurons
3. Structure of a neuron
4, Generalized Pathway of Messages
5. The Synapse
6. Method of Communication Along A Neuron
7. *Sodium = Fotassium Fump
B. Transmission of Stimuli Strengths

B. Perception - Several E:amples
C. Synaptic Accomodation

D. Human Receptors
1. Chemical Receptors
a. Tlaste receptors
b. Wlfactorv receptors
2. Visual Receotors
a. Structure of the eve
b. Functions of the structures
c. Common disorders and diseases of the eye
. Mechanical Receptors
a. Hearing: the ear: structure and function
b. Ralance
c. Touch and pressure receptors in the skin

E. Effectors
1. Skeletal Muscle
2 Cardiac Muscle
. Smpoth Muscle

F. The Nervous >Svetem
1. FReflex Arc
2. Feripneral Nervous Svstem
a. Svmpathetic Nervous System
pb. Parasympathetic Nervous System
3. Central Nervous System: The Brain
a. Structure of the brain
b. Functions of the brain
I11. Animal EBehavior - -
A. Introduction of Behavior
1. Definition of Behavior .
2. Definition of Components of Behavior (with short
examples) -
a. Tropisms
b. Taxes
c. Reflexes
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o. Instancts
€. Learnar.g
t. FReasoninag
z. befinition ot lnnate HBehavaior

. Definition and Evxample of Ferception
5. The Concept of leleoloay

Innate Behavior
1. Taxes — several examples
2. Reflexes - several examples
a. Rhythmic reflexes
b. Hierarchy of reflexes
c. Escape responses
. Instinct - Many Examples
Film Loop: Courtship Behavior of_
Sickleback
4. FReleasers of lnstinctive Behavior — several
examples Film Loop: Stickleback: _Experiments
with Models

he.

Comment on Motivation in Innate Behavior and Learned
Behavior

cearned behavior and Reasonang
1. Habituwation - example
“. Physiological Mechanism of Habituation -
Synaptic Accomodation
3. Imprinting
a. Film: Imprinting (37 min.) E.F. Reese and
E.G.FP. Bateson
b. Eiological Functions of Imprintinag
c. Majyor Factors Affecting Imprinting
. Conditioning - example
Trial and Error Learning - examples
. Reasoning (or Insight Learnaing)
2. Froblem solving — Aha! phenomenon
b. Formulating concepts
c. Examples of failures 1o reasor

¢ b
L]

Social Eehavior in Insect Societies: Tne Honevbee
1. Definition of Society
~. Winter Organization of Honevbee
3. Life of the Wworker
a. Nurse worker .
b. Houseworking bee
c. Forager bee
4. The Gueen Honeybee
5. Formation of New Colonies
6. Communication -
&. Fheromones :
b. Waggle dance .
7. Film: The Honevbee (30) -min.

Social Eehavior in Vertebrates
1. Agonistic Behavior
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a. Nonreproguctive agonistaic benavaior
1. Types of displavs
11. Social haerarchiee or peck orders—
andavaidual recognition. (Film looD:
Social kEehavior ain Cnaickens)
r. Feproouctive agonistic behavior
i. Tvpes ot displavys
11. Loncept of terratory
2. Reproductive Behavior
a. Function of reproductive behavior
_ b. Pair-formation
c. Mutual displays
Z. Farental Eehavior
4., Cooperative ‘Behavior
5. Example of a cooperative Vertebrate Socaiety:
the wolf pack
a. bGeographical ranae
b. Social structure and bonds
c. Territoriality
d. Howling
. Huntino technioues
{. Cooperatiocn 1s stressed 1n =11 activaties

Eioloogacal Cloces

(Film Loop: Biological Clocks - 30 min.)
Communication not already covered. e.g. tactile and
electrical

Migration and Orientation Behavior

1. Classification of Fopulation Movements
a. Migration :

b. Emigration {also irruption)

c. Immigrataon

dgd. Nomadism

Reasons for .Migration

Environmental Stimuli

insect Migr&aTiOne

Figsh migrations

. Ampnibian and Reptile Migrataon

. Rird Migration

8. Mammal Migration

9. Homing .

Joow b

(Optional) Human Body Language

animal Development

A.

Fertilization : -
1. Methoas of Getting Sperm to Eaqg
a. Internal e
b. External -t
. Changes in the £ag Upon Sperm Contact
. Farthenogenesis: .- .

[Z )

Cieavage Staoes . -
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1. Moruvlea
@a. Mitotic cell divisions resultaing ar
increasing cell number from an egg cell
2. Hlastula
2. Changes from morula to plastula
b. Formation ot biastocoel

Bastrulation Stage

1. Changes from Blastula to Gastrula

2. Jerminology.~ blastopore, archenteron, endoderm,
ectoderm., morphogenesis Tt s T

Neurulation
1. Changes from Gastrula to Neurula
a. Terminology - neural plate, neural groove,
notochord, spinal column, ect.
2. Formation of Mesoderm )

The Sequence of Events Above is Emphasized with
Different Eggs That Vary in the Amount of Anamal
and Veqgetal Hemispheres.
1. Amphionus — Human

x. SHMA1) vewsStsl. 1IVIE HLLAMAS
. rFreon

a. Equal amounts of animal and vepetal
3. Eird .

a. Small animal, large vegetal

Organ and Tissue Formation from Ectoderm, Mesoderm,
gngoderm
1. 1Interactions of Adjacent Cell Layers and Differ—
entiation ,
2. Experimental Transplant S5tudies That iliustrate
interactions - Induction Studies
a. Effect of dorsal -mesoderm ON neural tube
formation
b. Formation of the eve and eve trarcsplant
ETUO1EE 1N Saiamanoers

Seguence of Events an Humarn Developrent
1. Fertilizataon
>. Freanancy
3. Gestation ..
a. Development of membranes and their function
i. chorion
ii. amnion
iii. vyplk sac :- . - -
iv. allantois i
b. Comparison of these -membranes .with a. _bird ._ -.. ...
egg (fertilized). .
4. Size Changes During Human Development

obnormal Development- (this topic-covered as. time ... . .. ..

permits) tes - .
3. Benetic Factors- . _ ..
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a. Mutations
b. Gene lnteractions
. Environmental Factore -
protection
#. Conpenital diseace
ts. Fetal intection
C. Materna) 1ntectaion
3. Immunological Factors

tJ)

breakdowrr of placental

NOTE: The topic of animal development.is well_illustrated.
through Fhe use of slides and transparencies to emphasize tB;
animal discussed: sequential changes in size and form:
similarities and d;fferences in development.

4=

and

.

IV.. Species and Evolution
A. Evolution

1. The meaning of Evolution ' )
2. Environmental modification
a. Lamarck
b. Lysenko
Inheritable variation
&. Abnor-nal aenes
i-. oenellc UeTELLE
4, Darwin s Tneory of WNaturai Selectaon
a. Wwallace and his contributions
b. Doctrine of Evolution
c. Darwin’'s Contribution — The "how" of
Evolution '
5. Natural Selection
&. Evzdence of Evolution
a. Fossil evidence
b. Taxonomic evidence
c. Comparative anatomy as evidence
d. Empryology as evioence
e. Evidence from geograpnical distrioution
f. Evidence from bGenetics -
7. Fopulation benstacs
&. Hardy weinperag 1
L. Oene ireouenciec

2

SaWs

B. The Modern Theory and Mechanisms ©oF Evoliution
1. The means by which evolution tar2s oplace
2. Struggle for existence
3. Mechanism of Evolution
4. The basic role of natural selection
5. Formation Of. races species populations and gene
pools . T
&. Micro and nacroevolutxon
7. Adaptive radiation-and divergent evociution- ’ .
8. Convergent and Farallel evolutzon
9. The Races of.Man- -
a. Mongaloid :. - .
b. Caucasoids - - Teom T tT
c. Negroid .
g¢. . Indian and Sun-Cont;nent .o

-

My

.
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1.

bt b)

Tne Species Conceopt
#. The tamilv

b. Fopuiation
Variataion
Sncaetres

Insect Socaeties

Evolution of Man .

1.

-
e »

3.
4.
S.
6.
7.
8.
9.

Fossil record of human evolution
Emergence ot man

Fossil Pre—man Ape

Ramapithecus

Australopithieus

Homo Erectus

Homo Sapiens Neandorthalis

Homo Sapiens Sapiens (Cro-Magnon)
The future of modern man



