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Tardigrades: In the Classroom, 
Laboratory, and on the Internet 

 
 

William R. Miller1 and Steve B. Case2 
1Department of Biology 
Southwestern College 
Winfield, KS  67152 

 
2Kansas Collaborative Research Network 

University of Kansas 
Lawrence, KS  66045 

 
 

Abstract: Developing  students' understanding of the nature of science is an objective of all high 
quality science instruction.  Recent efforts to reform science education in the United States have 
strongly emphasized this understanding as an essential component of general scientific literacy.  
The Kansas Collaborative Research Network (KanCRN) is an open, internet-based, community of 
researchers, teachers, and students who believe that the best way to understand the nature of 
science is to engage in ongoing research.  During the development of the Tardigrade Survey 
section we were faced with questions of how to present projects and challenges to high school 
level students that would stimulate their interest in and foster their investigatory approach to 
science without being to prescriptive or didactic.  Our desire was to help students become active 
researchers, collaborating with others and developing and using skills of scientific inquiry to 
conduct research.  Several key components are used in the project: collaborative research 
coordinated through the website, interaction with a fully qualified Mentor, a of set standardized 
protocols and references, a key to the animals, a data review process, an accessible database, a 
comprehensive plan for curation of the specimens, and a multi-leveled plan of recognition, 
reporting, and publication.  We have designed a model for collaborative research directed to 
achieving these goals and by use of the Internet will be available and useable by schools around 
the world. 
 
Keywords:  tardigrades, KanCRN, collaboration, Internet 
 
 

Introduction 
 As one surfs the World Wide Web for almost 
any subject, the result is so many matches that the 
enormity of information is unfathomable.  Even on 
such an obscure and little known phylum of animals 
as the Tardigrada (Figure 1) we got several hundred 
"hits" most of which were of questionable value.  We 
also found the photographs our colleagues displayed 
without acknowledgment or permission.  Since the 
content of most scholarly journals and books is not yet 
available on the net it was hard to envision anything of 
value coming from this environment, but sprinkled 
amongst the time wasters we found some glimmers of 
hope. 
 Recent efforts to reform science education in the 
United States have strongly emphasized understanding 
as an essential component of general scientific literacy 
(AAAS, 1993; NRC, 1996).  The Kansas 
Collaborative Research Network, (KanCRN)  
(pronounced like: kancern) http://kancrn.org, is an 

open, Internet-based, community of researchers, 
teachers, and students who believe that the best way to 
understand the nature of science is to engage in 
ongoing research. 
 The KanCRN project is an example 
demonstrating good intentions but with scientific 
weakness.  They developed a good project that 
involves measuring the lichen coverage on trees and 
interpreting the degree of coverage as a bioindicator of 
atmospheric sulfur dioxide.  The project then 
recommends counting and identifying the "types" of 
tardigrades living in the lichen in order to prepare 
diversity and density statements.  Then the results 
were to be posted to a database on the net.  Because 
"type" is not a recognized taxonomic classification, 
the identifications would not be consistent between 
sites and calculations that followed would be 
uncomparable.  The identification data from the 
tardigrades had no review for validation. In this 
process, hundreds of high schools doing this project 
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and posting their data to the net in such an 
uncontrolled fashion would only add to glut of 
confusing information on the World Wide Web.  The 
data would be of little value to science and the 
students would be learning to do "bad" science, 
without realizing the long range consequences. 
 To give scientific value to their project, 
collaboration was developed between KanCRN and 
the authors to address the issues and develop a site and 
projects that have the rigorous requirements of "good" 
science incorporating appropriate levels of review and 
obtaining data which will be acceptable to the 
international scientific community.  First, we modeled 
the way most classical science research is conducted 
in universities and secondary schools (Figure 2A).  
The model shows little or no communication between 
secondary schools, colleges, and universities except 

where the secondary teacher or student finds 
references in a library.  However, the Internet has 
changed the dynamic and today's secondary students 
not only can but also enjoy "surfing the net" for 
reference information.  What they find is often 
plagiarized or out-of-context snips of information 
posted by non-experts and as such of little real value.  
With KanCRN, we developed a research model for 
collaboration (Figure 2B) which uses the tools of the 
internet, is supportable by scientific researchers, and 
delivers real world projects to secondary schools.  Our 
dream is to have designed a model that other groups 
may build on to bring science to the classroom and 
valid scientific results to the world.  This report is the 
result of that work. 
 

 
Figure 1.  Drawing of tardigrades in natural habitat between the leaves of a moss plant.  A.  Macrobiotus, B. tardigrade egg,  C. 
Minibiotus,  D. Echiniscus,  E. Pseudechiniscus,  F. Milnesium,  G. Ramazzottius 
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Figure 2.  Research Models.  A. Classical Model demonstrating little communication between college and university research 
communities and secondary schools.  B. Collaborative Model demonstrating how the Internet provides both a means and value to 
both parties for collaborating on research. 
 
 
The Tardigrade 
 The tardigrade or waterbear (Figure 3A, 3B) is a 
microscopic, aquatic animal that is found living in the 
interstitial water that becomes trapped between the 
leaves of moss plants and the thalli of lichens.  In this 

micro-environment is a whole community of other 
animals, including protozoans, rotifers, nematodes, 
mites, collembola, and insect larva.  Here the active 
state of the tardigrade lives, moves, eats, grows, 
reproduces, and die.  Here they survive the changes of 
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seasons by drying and moistening with the 
environment.  They use cryptobiosus to get through 
these dry times by withdrawing into their cuticle and 
shriveling into a stage called a "tun".  In this stage 
they have been experimentally subjected to extreme 
conditions of heat (120 C), cold (-200 C), pressure 
(20,000 psi), and excessive concentrations of common 
gases and been revived to the active stage (Kinchin, 
1994). 
 Despite its small size (200-700 micrometers) the 
tardigrade is easily recognized by its body shape and 
four pair of legs each ending in claws (Figure 3C).  
They look like minute caterpillars or little bears hence 
their name "waterbear".  Tardigrade means "slow 
walker" which accurately describes the deliberate and 
lumbering nature of their movement.  In a world of 
fast moving, wildly wiggling, and undulating critters, 
the tardigrade represents a vision of bigger more 
"standard" animals.  It has legs and moves by walking 

and it crawls over, under and around debris (Miller, 
1997).  It eats both plants and animals, has separate 
sexes and lays beautiful ornate eggs with great conical 
spines and projections that look like little, sparkling 
Christmas tree ornaments when seen under the 
dissecting scope (Figure 3D). 
 Tardigrades are easy to work with because they 
are so forgiving.  They can be collected by scraping a 
lichen from a rock or tree with a pocket knife or by 
plucking a clump of moss from its substrate and 
placing the sample in a paper bag or envelope to dry.  
The animal will slip into cryptobiosis if it is active and 
can be revived in the laboratory by placing it in a dish 
or cup of distilled water.  Active tardigrades may 
generally be found in an hour or two by scanning the 
debris and dish bottom with a 40 power dissecting 
scope.  A water mount slide may be easily made by 
placing a drop of water containing the tardigrade on a 
slide and adding a coverslip.  For large animals, it may 

 

 
 

Figure 3.  Scanning Elecrton Microscope (SEM) photomicrographs of tardigrades.  A. Side body view of an adult Eutardigrade, 
scale bar = 75 µm;  B. head view of  a Heterotardigrade, scale bar = 10 µm;  C. claws of a Eutardigrade, scale bar = 10 µm;  
D. Egg of a Eutardigrade, scale bar = 10 µm. 
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be necessary to place a couple of coverslip fragments 
on the slide to support the main coverslip and provide 
a space for the animal to move about. This is great 
way to observe the workings of their internal organs, 
muscles, feeding apparatus, and movement.  If a video 
camera attachment is available for the microscope it 
enables many students to observe and discuss the 
material (Pennak, 1978). 
 After 24 to 48 hours, most specimens will 
asphyxiate, a stage of life where they lose osmotic 
control and absorb too much water, become turgid, 
and bloat like a spaceman with a suit full of air.  This 
is a survival stage to get through times of too much 
water.  In this stage they are easily transferred to 70% 
alcohol or 4% formalin for preservation or to a 
microscope slide in a mounting media.  The slide 
should be allowed to dry for a week or two then the 
coverslip sealed with epoxy paint to prevent further 
drying of the media (Miller, 1997). 

 Tardigrades may be identified to family and 
generally genus with slide mounted specimens and a 
student level microscope at 400 power.   Both the 
external and internal structures and features are 
readily visible in most specimens although because of 
orientation it may be necessary to look at several 
specimens from the same sample to answer all 
questions in a key.  Identification to species is 
somewhat more challenging, some groups require the 
eggs to differentiate species while others may need to 
be observed with research level optics of phase 
contrast or differential contrast microscopes (Figure 
4A, B, C, D).  The most recent monograph was 
published in Italian (Ramazzotti & Maucci, 1982) but 
there is an English translation is available.  There have 
been a considerable number of new species describe 
and taxonomic rearrangements effected since then. 

 

 
 

Figure 4.  Light Microscope photomicrographs of tardigrades.  A. Side Body view of an adult Eutardigrade, scale bar = 100 µm;  
B. egg of a Eutardigrade, scale bar = 10 µm;  C. mouth parts of a Eutardigrade, scale bar = 10 µm;  D. dorsal plates of a 
Heterotardigrade, scale bar = 100 µm. 
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Figure 5.  Panel from the Annotated Taxonomic Key to the Families of Terrestrial and Freshwater Tardigrades available online 
at the KanCRN site. 
 
 
The Project 
 In order to achieve our goal of doing "good" 
science to improve student learning, we first had to 
define the scope of the project.  We decided to build 
on the previous SO2 project and limit the initial work 
to lichens, and the tardigrades found in them.  This has 
two advantages, first the lichen is a relatively clean 
environment and when soaked does not generally 
produce the cloudy hard to see through sample that 
moss associated with soil does.  And second, the 
project is not initially confused with the other 
common tardigrade habitats of moss, leaf litter, soil, 
sand, fresh water, and salt water. 
 Next we built and placed online an annotated 
dichotomous key to the families of tardigrades to 
bring the "type" question, into taxonomic terms 
(Figure 5).  The key and its supportive descriptions 
with pictures and drawings will be expanded based on 
student collected specimens.  That is, a new species 
and its description will be added to the key and 
database.  The students will participate in the building 
of those resources, and get credit for their work.  State 
species lists will be maintained and the "discoverers" 
will be recorded. 
 To provide basic background information we 
obtained permission from the Kansas School 
Naturalist to post the entire contents of their May 
1997 issue, "Tardigrades: Bears of the Moss" (Miller, 
1997), on our site to be read or printed out.  Next we 
developed teacher support, to both learn and teach 
about tardigrades, by posting a Power Point slide 
show of 30 slides that explains tardigrade 
morphology, structure, classification, capability, 
stages of life, and provides references (Miller, 1998).   

The slide show can be run from the site or it can be 
downloaded and made into overheads.  We have 
provided the note cards with the downloaded version 
and it is in both color and black and white.  We have 
obtained permission to post online, a five minute 
video made at James Cooke University, Townsville, 
Australia, on how to handle and process tardigrades 
(Miller et al., 1993).  Finally, the many terms used in 
the key also required that we build a glossary such that 
descriptions that are more detailed and explanations 
could be provided. 
 Recognizing that there will be a variety of ages 
and skill levels in the collaborators we designed a set 
of protocols that can be used as a progressive series or 
discrete units.  The first level consists of simply 
contributing lichen samples and getting a report bac.  
Second is a general Tardigrade lab; a training exercise 
to collect, process, find and view the animal.  This 
enables the teacher and students to determine whether 
they have the equipment and background to tackle 
projects that are more advanced and desire for further 
involvement.  The third level of involvement is to 
process and identify the tardigrades found.  The fourth 
level is advanced projects for classes or students who 
have built some experience through other levels and 
are ready to pose and test their own hypothesis using 
tardigrades and research tools that have been 
provided.  These projects will be worked out with the 
Project Mentor and are suitable for science fairs and 
other presentations. 
 The Project Mentor is a specialist in the area who 
will communicate with each class or student by E-
Mail and chat room to help with questions and 
challenges.  This student scientist partnership will help 
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insure the quality of the work.  The Project Mentor 
will receive the samples and specimens, verify them, 
and return a report to the class or student.  The report 
will include Museum quality Reference slides of the 
animals found; drawings, descriptions, and pictures of 
the animals found; and recognition for the 
contribution to the survey.  The Mentor will select 
representative specimens to go to the permanent 
collection. 
 When students have completed the requirements 
of the selected protocol, they will have one or more 
data sheets.  These will be entered into the Data 
Submission Webpage of KanCRN Tardigrade Survey 
Database. The samples or specimens will be sent to 
the Mentor for review and verification.  The meeting 
point of each project is the Mentor.  Because for the 
work of a class or student to be moved from submitted 
to accepted in the KanCRN Tardigrade Database, it 
must be reviewed and approved by the Mentor.  This 
is as simple as sending part of the collected lichen 
sample and as complicated as sending identified slide 
specimens to be verified.  The members of the world 
tardigrade community are aware of the project 
because it was outlined in their newsletter in June of 
1998 (Slow Walker News, 1998).  By survey 
response, most researchers have indicated that they do 
not want to be inundated with direct requests for 
advice, literature, and identifications but are very 
willing to provide identification of specimens and 
other support through the Mentor. 
 The University of Kansas Natural History 
Museum, Division of Invertebrate Zoology has agreed 
to accept, house, and curate the permanent collection 
of slides contributed by the KanCRN Tardigrade 
Survey project.  This solves another question of 
science, the long term availability of work for later 
review.  Secondary schools and even most colleges do 
not have the resources of space, time, and knowledge 
to maintain a collection, so we are very grateful to the 
University of Kansas Natural History Museum for 
volunteering to support this project and their 
commitment to build a world class tardigrade 
reference collection.  Here the specimens will be cared 
for and made available to researchers and 
collaborators. 
 Data will be available from the Tardigrade 
Database.  Students will be able to access the entire 

data set but data that has not been reviewed by the 
Mentor would be tagged as "unconfirmed".  Students 
would then begin analysis by comparing confirmed 
data with unconfirmed sets.  The database of results 
will allow the tardigrade data to be opened and 
compared graphically using a Geographic Information 
System, GIS, format.  GIS integrates common 
database operations such as query and statistical 
analysis with the unique visualization and geographic 
analysis benefits offered by maps. Mapping can occur 
online through the KanCRN website or with the Arc-
View GIS software being made available to the 
schools through the program.  With this access and 
using only confirmed data, students can ask and 
answer additional questions that emerge from 
mapping tardigrade family, genus, and eventually 
species distribution, density, and diversity data vs. 
weather, geology, geography, vegetation, pollution, 
population, and roads. 
 The last area of concern is reporting and 
publication.  The class or student will file an end of 
year report to KanCRN on what has been learned and 
discovered; those reports will also be submitted 
electronically.  Selected students will be asked by the 
Mentor to present their work as posters and papers at 
the annual KanCRN research meeting and state 
academies of science.  Some may be asked to co-
author a scientific paper to be submitted to a reviewed 
journal.  KanCRN has committed to select and send a 
teacher and student who best represent the project to 
present a complete report to the world tardigrade 
community at their next international meeting in 
Copenhagen, Denmark, in the summer of 2000. 
 Student scientist partnerships like the tardigrade 
project are one example of how biology classrooms 
are making a transition from learning about science, to 
doing science.  Dr. Neal Lane (1997), as Director of 
the National Science Foundation, said it is clear to the 
science community that they must "look beyond the 
traditions of research in higher education and to 
understand and explore the possibilities of new 
partnerships between research and education at the 
primary and secondary levels."  The communication 
technology of the World Wide Web is also allowing 
the development of a powerful tool to help students to 
create and participate in a research community. 
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on our discipline to ourselves as well. The use of trees, both as biological entities and as 
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presented. 
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 In her "Dreaming of Trees" essay in The Cloister 
Walk, Kathleen Norris writes of how valuable trees are 
to those living, as she does, on the Great Plains.  When 
her mother was growing up in South Dakota she first 
"encountered the notion of a forest from the 
illustrations in Grimm's fairy tales.  She wanted so 
badly to see a forest, any forest, that she would crawl 
under the lilac bushes . . . by the front door and pretend 
she was in the Black Forest" (p. 291).  Each tree is 
important on the Plains because there are so few of 
them.  Old trees have historical value serving as 
reminders of the 19th century settlers who 
homesteaded and brought trees to a treeless region.  
But Norris argues that the trees' real value is emotional: 
they are symbols of hope and of life's struggle.  
 

 
 
 Those living in urban areas throughout the 
country frequently value trees in a similar way to those 
living on the Great Plains.  The loss of a single tree can 
leave a yard treeless, and the disappearance of just a 
few trees can turn a shady street into a desert-like one.  

In an article on gypsy moths, Roger Swain (1983) 
writes that it is in such areas that gypsy moths become 
most devastating because a forest can tolerate the loss 
of a few trees in a way an urban area can't.  Urban trees 
provide not only shade but a reminder of human 
connections to other species in a landscape almost 
devoid of them.  Trees seem to have always been 
important to the human spirit.  For many religions, 
trees are symbols of life; their imposing size and long 
life-span make them very different from most species 
with which we may have contact.  This listing of the 
cultural and personal importance of trees says nothing 
of their biological importance that their rapid 
disappearance from the planet has emphasized.  For all 
these reasons and more, it makes sense that trees could 
serve as a useful focus for a biology course.  
 I teach a course called Issues in Biology that is 
designed primarily for communications majors.  Its 
principal object is to develop what Keith Devlin (1998) 
calls scientific awareness:  "An understanding of what 
the scientific enterprise is about and what it means to 
establish a 'scientific fact'" (p. B6).  As the title Issues 
in Biology indicates, the particular subject matter 
covered is not specified.  The major theme can be 
changed from semester to semester.  Over the years, 
I've used a number of themes from human genetics to 
global warming, but the one that is closest to my heart 
is the tree.  I find it useful because I can cover a great 
deal of biology—from cell structure to ecology—with 
this focus, and I can also use trees in a discussion of the 
role of metaphor and analogy in scientific explanation.  
It is this richness in the concept of tree—both real and 
metaphorical—that makes it such a wonderful topic for 
Issues in Biology.  In this paper, I'll discuss questions 
that have arisen in this course, readings I use, and other 
resources I've drawn upon to deepen my own 
appreciation for trees.  In a short article it's impossible 
to cover such a massive topic in any depth or even to 
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mention all its aspects, but I hope to whet your appetite 
for trees enough that you'll find your own paths for 
exploration. 
 
Getting into Trees 
 What originally got me interested in trees was an 
essay called "A Mighty Fortress" in Aldo Leopold's 
(1949) A Sand County Almanac.  Leopold writes that 
after he bought some woodland property, he realized 
that he had almost as many tree diseases as he had 
trees, "but it soon became clear that these same 
diseases made my woodlot a mighty fortress, 
unequaled in the whole county" (p. 73).  This was 
because the diseased trees, both standing and fallen, 
provided food and shelter for so many animals: 
raccoons hiding in the roots of a tree half tipped over 
by a storm, grouse feeding on oak galls, wood ducks 
nesting in hollow trees.  After reading this essay, I 
looked at trees differently; dead branches, galls, and 
rotten niches seemed much more interesting.  Leopold 
made me look at a tree not just in itself, but in terms of 
its ecological relationships with everything from fungi 
to birds, giving me a better appreciation for why the 
destruction of an old-growth forest is so devastating.   
Thanks to Leopold, I now first present trees to my 
students from the ecological perspective.  A good place 
to start is with Stephen Jay Gould's (1980) essay, 
"Nature's Odd Couples," in which he describes the 
slow disappearance of the tree, Calvaria major, from 
the island of Mauritius and the hypothesis that the 
reason only old specimens of this species remain is that 
the dodo, which became extinct in the 1600s, was 
necessary for the germination of Calvaria seeds.  The 
dodo had a gizzard filled with stones and passage 
through its digestive system weakened the thick 
covering on the seeds.  The fact that, as Gould notes in 
a postscript, this hypothesis has been challenged, 
makes this essay even more useful because it can lead 
to a discussion of how science involves the testing of 
ideas, not only by those who develop them, but also by 
the wider scientific community. 
 Peter Bernhardt's (1989) essay, "A Country of 
Mistletoes," is a great way to follow up on the dodo-
Calvaria story.  Bernhardt describes the large number 
of mistletoe species in Australia including those of the 
genus Dendropthoe which have a wide range of hosts 
and variable leaf forms:  "They are broad and wide 
when they attack the honeymyrtle, sickle shaped on a 
eucalyptus, and long and skinny when established on a 
pencil pine" (p. 36).  This is a great example of 
adaptation to a host, and the many animals that 
pollinate and feed on the mistletoes make this an even 
more complex story.  A more recent example of 
adaptation to a host is recounted by Ron Prokopy and 
Guy Bush (1993).  They tell of the apple maggot fly, 
Rhagoletis pomonella, that originally infested 
hawthorns, but then expanded its host range to include 
apple trees when orchards were planted in New York 

State in the 1700s.  Now there is a race of R. pomonella 
adapted solely to breeding in apple trees. 
 

 
 

 I read May Watts's (1975) Reading the Landscape 
of America years ago, and it remains one of my favorite 
books.  There are several chapters on trees, but the one 
that has always stuck most firmly in my mind is the 
very first, on magnolias in the Great Smoky 
Mountains.  In a lovely and accessible discussion of 
plant morphology and evolution, Watts explains why 
the magnolia is considered such an ancient species; 
why its flower form is considered primitive.  She also 
discusses the remains of ice-age forests found on the 
upper slopes of the Smokies and the problem of trying 
to preserve these forests from human intruders.  In his 
The Dying of the Trees, Charles Little (1995) describes 
more recent threats to these forests and others across 
the United States.  This is a wonderful, but depressing 
book.  Little has done a great deal of research and has 
visited all the areas he writes about, so he can give 
first-hand information about the varied problems facing 
the trees in this country.  Though any chapter would 
make a good reading for students, the chapter I like to 
assign—"A History Only of Departed Things"—is on 
how second-growth forests are less able to withstand 
the onslaughts of pollution, particularly acid rain, than 
are old-growth forests.  Destroying the complex 
relationships that existed in the latter means that the 
number of species and the particular species makeup is 
never the same. 
 
Writing about Trees 
 In selecting readings for my course, I choose not 
only on the basis of content, but writing style.  Since 
this course is to a certain extent about communicating 
biology, I want students to see the different ways in 
which this can be done.  I focus primarily on those who 
write for the general public.  This is the writing my 
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students are most likely to consume once they've 
finished the course, and I want them to appreciate what 
the best of such writing is like.  This is why I choose 
writers like Stephen Jay Gould, Roger Swain, and Peter 
Bernhardt, and why I use articles from Discover, 
Natural History, and The New York Times.  For 
example, there are two articles from Natural History 
that fit perfectly into a discussion of functional 
morphology, and they are both written by leaders in the 
field.  Steven Vogel's (1993) Natural History article is 
about the aerodynamic design of leaves and how this 
helps to prevent trees from toppling in high winds.  In 
many species, the leaves fold up in various ways as 
wind speeds increase, so that drag is minimized.  The 
tulip tree leaf rolls itself into a tight cone, American 
holly leaves lie flat against one another, and the leaflets 
of the black locust roll together to form a single 
cylinder. Vogel's article is rather short, but it's very 
effective because it simply and graphically explains a 
phenomenon that is at once very familiar—we've all 
noticed how leaves look different during a storm—yet 
something that most of us have never given much 
thought.  The subject of leaves is also covered 
beautifully by Roger Swain's (1983) essay "Northern 
Comfort" in which he discusses the difference between 
deciduous and evergreen trees.  He packs a lot of 
information here in a very readable form. 
 Karl Niklas's (1996) Natural History article, 
"How to Build a Tree," is about why cellulose is such a 
useful building material and how a tree balances the 
need for strength and flexibility with the need for 
transport.  This essay is a wonderful way to get into 
plant structure because it relates what is going on at the 
cellular level to the structure of the tree as a whole.  
From here, discussions can move off in a number of 
different directions, including a look at root structure 
and how important it is to the health and stability of a 
tree.  A few years ago in New York City, a huge tree 
fell on a school bus during a storm; several children 
were killed, including two sisters.  Several days later, 
The New York Times ran an article on "An Accident 
Just Waiting to Happen" (Martin, 1997) which 
described how the selection of the wrong tree species 
and poor care of roots had created a dangerous 
situation.  After reading this article, students are 
unlikely to look at street trees in quite the same way 
again. 
 There are also a number of older books on tree 
form that are valuable.  B.F. Wilson's (1970) The 
Growing Tree has a nice section on the changes in tree 
form as a tree develops from a sapling.   A good way 
into the topic of forest succession is an odd little book 
called The Adaptive Geometry of Trees by Henry Horn 
(1971).  It is on the relationship of tree form to shade 
adaptation and to succession.  Horn compares two 
extreme geometrical distributions of leaves:  a 
monolayer with leaves densely packed in one layer—
better adapted to the shaded understory—and a 

multilayer with leaves loosely scattered among several 
layers—a form suited to dominating the sunny canopy.  
After describing these extremes, Horn goes on to show 
how these forms are influenced and modified by other 
factors and how differently the same tree species form 
can be when surrounded by other trees as compared to 
being out in the open. 
 

 
 
The Usefulness of Trees 
 A discussion of tree structure can lead to the 
subject of wood and why it's such a great building 
material.  I love wood, and while I don't want to burden 
my students with my obsession, there are a couple of 
books that are worth looking at if you are similarly 
obsessed.  They are Wood Structure and Identification 
(Core, Côté & Day, 1976) and Spiral Grain and Wave 
Phenomena in Wood (Harris, 1989).  My students, on 
the other hand, are more interested in the choice of 
wood for baseball bats (Curry, 1998) and in the 
discovery of hunting spears that are about 400,000 
years old, indicating that even this long ago, humans 
had sophisticated hunting technology and knew the 
value of using wood in making implements (Dennell, 
1997). 
 While on the subject of wood, there are a couple 
of readings on wood cutting that I can't resist.  In his 
book on the natural history of east Texas, Roy 
Bedichek (1947) has a wonderful chapter on an old 
cedar cutter; this essay is as much a meditation on 
human aging as it is on the relationship between 
humans and trees.  Gene Logsdon (1994) writes of the 
pleasures of woodcutting, something which most of my 
students are unlikely to relate, but I think it's good for 
them to see there are many different kinds of 
relationships with living things besides the ones to 
which they are accustomed.  Noel Perrin (1978) has an 
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essay on selling firewood in New York City with 
which they can more easily identify.  I wouldn't use all 
these readings in the same semester, but it's nice to 
have such good selections from which to choose. 
 Not only are trees sources of fuel and building 
materials, but also sources of food.  The story about the 
apples and maggot flies touches on that, but there are 
endless other readings that could be used.  Because I 
happen to like chocolate, I like Allen Young's (1994) 
The Chocolate Tree: A Natural History of Cacao.  It's a 
wonderful book that traces the tree's evolution, the 
varied uses to which it is put in different parts of the 
world, and its cultivation for chocolate.  Maple sugar is 
another tree product for the sweet tooth.  Noel Perrin 
(1986) has a nice little book on the subject in which he 
graphically describes the trials and tribulations of 
timing the flow of sap and then boiling the sap down to 
make maple syrup—a very steamy operation.  While 
Perrin doesn't try to live off the profits from sugaring, 
David Mas Masumoto (1995), the author of Epitaph for 
a Peach is attempting to support his family with a 
peach farm in California.  Though he presents the 
difficulties of such a life, he also writes of its rewards, 
and of his love of an old peach variety, Sun Crest, a 
variety that tastes wonderful but doesn't withstand the 
trip to the market very well so it is about to disappear 
from Masumoto's orchards as it has from most others. 
 
Beyond Biology 
 Gary Snyder (1990) is a poet, an environmental 
activist, and a former logger, and he draws on all these 
life experiences in his essay, "Ancient Forests of the 
Far West."  I think it is crucial for students, especially 
those who will be working in the communications 
field, to see the connections of biology to social and 
economic issues.  It is also important for students to see 
that science is connected to literature and the arts.  
Snyder makes poetry very relevant to environmental 
issues, and in this essay quotes from some of his own 
poems.  In every biology course I teach, I manage to 
introduce at least one or two poems during the semester 
as a reminder that biology and poetry are both about 
life.  Rita Dove's (1993) "The Copper Beech" is a 
beautiful poem to use, especially in tandem with the 
"Muscle Beech" (Nicholson, 1996) because they are 
different views of the same kind of tree.  Both "The 
Trees" by Philip Larkin (1974) and "The Tree" by John 
Ciardi (1997) are about the cycles in a tree's life as 
compared to a human life, and Joyce Kilmer's (1936) 
"Trees," though hackneyed, does hold a profound 
message about the complexity and beauty of living 
things relative to the human-made. 
 In poetry, trees are used metaphorically to 
symbolize something other than themselves, but it is 
not just in poetry that such symbolism is found.  
Because of their size, their ubiquity—in some regions, 
their long life spans, and in most cases, their yearly 
cycle of renewal, trees provide a powerful symbol for 

the continuity of life.  It is not surprising that the Tree 
of Life is an important figure in many religions (Cook, 
1974).  It might not seem appropriate to discuss such 
symbolism in a biology course, but it is a good 
example of the power of living things in our lives in 
many different contexts.  We do not depend on trees 
just for food, building materials and shade, we also go 
to them for renewal of our minds and spirits, something 
that Norris touches upon in her homage to trees on the 
Great Plains. 
 
Metaphorical Trees 
 But besides the Tree of Life, there are many other 
metaphors—or at least analogies—involving the tree, 
some within biology itself.  For example, the tree form 
is used to describe anatomical forms—like the 

bronchial tree—with 
the large bronchus 
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being the "trunk" and 
dividing again and 
again to form smaller 
and smaller "branches."  
Blood vessels and 
lymph vessels also 
have similar branching 
patterns.  A photograph 
of a bronchial tree or of 
branching blood 
vessels shows that 
these forms are 
astonishingly similar to 
the form of a real tree 

ecause in all these cases the problem of the most 
fficient use of space must be solved.  Branching 
rovides an effective way to partition space and to 
ove materials to all parts of a tissue.  An aerial 

hotograph of the branches of a river system will also 
how a similar pattern, though this is only in two-
imensions.  The interest in fractal geometry over the 
ast twenty years has pointed up the fractal nature of 
ll these branching patterns, that is; the branching form 
nd pattern remains essentially the same in both large 
ranches and small (West & Goldberg, 1987).  These 
ractal patterns can be described mathematically; An 
ye for Fractals (McGuire, 1991) and The Algorithmic 
eauty of Plants (Prusinkiewicz & Lindenmayer, 1990) 
re two good sources on this subject. 

In the case of the bronchial and vascular trees, 
ne biological form is being compared to another thus 
reating an analogy, but the tree form can also be used 
ore metaphorically to present ideas.  The tree is very 

seful in describing processes involving change over 
ime, especially when that change includes increasing 
ultiplicity, and the tree is a way of ordering 

nformation in space.  A real tree is in a sense a frozen 
istory; its history is very apparent in its structure, 
uch more so than for most organisms.  Usually, the 

lder parts of the tree persist and yet accommodate 
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newer portions.  It is because of this quality of being 
able to present both history and diversity in a simple 
visual form that the tree has become important in 
representing change over time as in a family tree.  The 
tree's growth mirrors the growth of a family, with 
increasing numbers of branches over time.  Cell fate 
maps and genealogies of genetic traits have tree-like 
forms for the same reason.  Before discussing the tree 
as representing evolutionary change, I should note that 
trees were used to signify relationships between 
different languages long before they were used to 
represent evolutionary relationships among living 
things (Hoenigswald & Wiener, 1987). 
 
 

 
 
First published in General Morphology (1866), this tree was 
revised several times during Haeckel's life. 
 
Evolution and Trees 
 Howard Gruber (1978) has researched Charles 
Darwin's notebooks and has traced Darwin's use of the 

tree image in the development of his thinking on 
evolution.  The only illustration in On the Origin of 
Species (1962) is a very stylized branching diagram 
showing the relationship between species and their 
increasing numbers over time.  The biologist and artist 
Ernst Haeckel, who popularized Darwin's theory of 
evolution in Germany, created much more elaborate 
and lifelike trees to represent evolutionary 
relationships.  His trees look very much like some of 
the more realistic family trees.  John O'Hara (1991) has 
analyzed representations of natural systems of 
classification drawn by ornithologists in the nineteenth 
century.  He traces a changing pattern of representation 
with stars, circles, and maps eventually being replaced 
with tree diagrams of various kinds.  He discusses the 
problems of trying to create a three-dimensional 
representation on a two-dimensional piece of paper and 
how different kinds of diagrams stressed different 
kinds of relationships.  O'Hara (1988) has done a great 
deal of work on tree diagrams as representations of 
evolutionary history, and he has written on "tree 
thinking," which he sees as absolutely necessary for 
answering almost all evolutionary "why" questions.  He 
argues that "just as the Evolutionary Synthesis brought 
us 'population thinking,' the cladistic revolution has 
brought us 'tree thinking,' a way of seeing natural 
diversity that is based not on classifications and groups 
but on trees and events in evolutionary time" (1994, p. 
15). 
 When we were discussing phylogenetic trees in 
class, I wrote a list of organisms on the board and 
asked the students to create a tree representing the 
evolutionary relationships between these species.  I 
gave them no instructions on how to construct the tree 
or what it was to look like.  What I got was very 
diverse tree thinking.  Some students, the literalists, 
drew a tree with bark, branches, even leaves, and then 
labeled the branches with the names of the species I'd 
listed.  One student with artistic talent not only drew a 
very realistic—Haeckel-like—tree, but also drew all 
the organisms.  Others were much more Darwinian in 
their representations, just drawing connected lines with 
the names of species written at the ends of the 
branches.  Some of these trees were almost cladistic in 
form:  only two branches arising from each branch, 
with the branches all the same length and with the 
same branching angles.  Other students varied 
branching angles and branch lengths to signify degrees 
of relatedness.  There was also a divergence in the 
direction of  the tree.  While the majority drew trees 
with the origin at the bottom of the page, others used 
the form more often seen in genealogical tables, with 
the origin at the top.  I find it fascinating that though I 
hadn't mentioned any approaches to taxonomy nor 
different forms of tree thinking, varied tree forms 
nonetheless appeared.  I was very pleased with the 
results of this exercise because they provided me with 
examples of just about every kind of tree form found in 
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biology, so we could discuss what the different types of 
trees stress or ignore and the virtues of each type. 
 A good reading to use after this activity is 
Stephen Jay Gould's (1993) "A Tale of Three Pictures," 
which deals with three taxonomic trees created over a 
period of almost one hundred years and representing 
the relationship of the primitive fish Cephalaspis to 
other species.  This essay makes the point that 
illustrations often reflect not just the point that the 
author of the accompanying text is trying to make but 
also hidden assumptions about basic issues in biology.  
For example, the fact that the branches of Louis 
Agassiz's illustration don't meet are indicative of his 
belief in separate creation of species, and William 
Patten's view of animal evolution as progressive is 
suggested by the placement of mammals above reptiles 
which, in turn are above amphibians, etc.  Erik 
Stensiö's tree, on the other hand, is much sparer and 
just represents the relationship of Cephalaspis to its 
immediate descendants; his study is very focused and 
so is his tree diagram. 
 

 
 
This multi-authored web project provides information about 
phylogeny and biodiversity and is coordinated by David R. 
Maddison at the University of Arizona. 
 
 For the latest on phylogenetic trees, a visit to the 
Tree of Life (TOL) on the World Wide Web is a must.  
This site (http://phylogeny.arizona.edu/tree/ 
phylogeny.html) is maintained by David Maddison and 
Wayne Maddison of the University of Arizona, 
Tucson.  TOL contains information on organisms in 
about 7500 taxa, and it is still growing (Morrell, 1996).    
It is a great way for students to explore taxonomy, 
because there is information on many of the organisms 
listed and in some cases photographs of the organisms 
are included.  Right now, some branches of the TOL 

are more developed than others, but this, too, is useful 
in reminding students that scientific communication 
using the WWW is a work-in-progress, with scientists 
feeling their way in finding what works well on the 
Web.  I should also mention that the TOL is connected 
to TreeBASE (http://phylogeny.harvard.edu/treebase) , 
a site that contains the morphological and molecular 
data underlying the phylogenies in TOL.  While on the 
subject of Web sites, I want to cite the Ultimate Tree-
Ring Web Pages (http://www.valdosta.edu/~grissino), 
developed by Henri Grissino-Mayer of Valdosta State 
University in Georgia.  The pages include photos of 
trees and tree rings, a bibliography, and data bank.  In 
addition, Stanford University has a Web site with 
vegetation maps, including maps of rainforests and of 
California redwoods (http://www.sul.stanford.edu/ 
depts/branner/vegmaps.htm). 
 

 
 
 
Trees and Art 
 I also use the Web to show students images of 
trees in works of art.  A site called WebMuseum 
(http://sunsite.unc.edu/wm/) has a wealth of art: with it 
I can present paintings by Hudson River school 
painters such as Thomas Cole and Cropsey.  One of the 
aims of these artists was to portray the beauties of 
nature, particularly the beauties of forested regions.  
They were concerned that forests were being cut down 
so rapidly that few would remain; they wanted their 
paintings to document the natural scenes that were 
being sacrificed in the name of progress (Novak, 
1980).  The present-day artist Alexis Rockman has a 
similar goal.  He has visited the rainforests of Guyana 
and created strangely moving paintings of the 
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organisms found there (Rockman, 1997).  I like to use 
his art when we are discussing a reading on rainforests, 
such as the "Bernhardsdorp" chapter from Edward O. 
Wilson's (1984) Biophilia. 
 I also ask students to produce their own art.  Early 
in the semester I urge each student to select a tree, 
either on campus, or near home or work.  This is to 
become their tree, and they are to continue to observe it 
throughout the semester—in our part of the country 
most trees will look radically different from the 
beginning to the end of either the spring or fall 
semester.  To help them to get to know their tree better, 
I ask them to draw it.  There are a number of books on 
drawing trees that they can use as guides (Cole, 
1965;Hinchman, 1997), but I prefer that they just go 
out and draw because I get the rich diversity in 
approach that I get with the phylogenetic trees.  I have 
several tree identification books put on reserve in the 
library so students can then figure out what kind of a 
tree they have adopted.  Also on reserve is an article by 
Margaret Roach (1997) on trees in winter; this can help 
students identify leafless trees, but the real reason I 
assign it is that it's from Martha Stewart Living.  It 
helps to prove my point that science-related literature 
can be found in the most unlikely places; students will 
spend their lives surrounded by science-related media 
presentations whether they are interested in them or 
not. 
 

 
 
Final Thoughts and Further Readings 
 I am citing many more readings here than I would 
ever use in a semester; it's nice to have the opportunity 
to share more of my favorites than I could ever burden 
my students.  Yet I'm still just scratching the surface 
and admit that my choices are idiosyncratic to say the 
least.  For example, I like an article by Rob Nicolson 
(1996) on the parasol beech, a contorted form of the 
European beech.  The tree's trunk is stunted and its 
branches extremely twisted.  Nicolson does a good job 

of going through the various hypotheses used to 
explain this strange form and what is wrong with each 
hypothesis.  This is a good example of scientists' 
struggles to come up with an explanation that makes 
sense and that fits the data.  I also like Jane Francis's 
(1991) article on a bizarre fossil forest in the Arctic.  
On Axel Heiberg Island there are 45-million-year-old 
remains of a subtropical forest indicating a very 
different climate in the Arctic's past.  There are not 
only the stumps of long-dead trees, but even leaves of 
dawn redwoods preserved in the tundra.  And I cannot 
leave the subject of old trees without mentioning 
Michael Cohen's (1998) "Oldest Living Tree Tells 
All."  It is an interesting study in the ethics of research:  
does it make sense to cut down the oldest living tree to 
count its rings to confirm its age, but then it's not the 
oldest living tree anymore.  This is also an excellent 
case study in the politics of science and of 
environmentalism. 
 If you are sitting there thinking that she didn't go 
into bark or identification or . . . , you are right.  But 
your annoyance is an indication of just how broad the 
topic of trees is; how rich it is.  I haven't said anything 
about the importance of mychorrizal fungi on roots to 
tree nutrition, nor have I said much about transport or 
nutrition.  I've also ignored bark, photosynthesis and 
leaf structure, and I have not mentioned the historical 
connotations of trees—the Tree of Liberty or 
Connecticut's Charter Oak.  One can't hope to do 
justice to trees in a semester.  My goal, rather, is to see 
if I can get students thinking about trees so they will 
never again look at this part of the living world in quite 
the same way, that they will have a deeper appreciation 
for trees, and by indirection, for all the rest of the living 
world as well.  I could have focused on mammals, on 
the human body, or on orchids, but it was both the 
biological richness of the tree topic, as well as its 
metaphorical richness, that drew me to it.  Though by 
the end of the semester, some of my students may be 
ready to chop down the nearest tree, they will at least 
be able to identify it before they start hacking away. 
 
Note:  I would like to thank Bob Hafner for introducing 
me to tree thinking.  I was fortunate to be able to spend 
a week at a BioQUEST Curriculum Consortium 
Summer Workshop in 1996 thinking about trees with 
Bob, Sam Donovan, and Ethel Stanley, and I am 
grateful to all of them for what they taught me.  My 
interest in trees deepened further the following summer 
at an NEH Summer Institute on "The Environmental 
Imagination" held at Vassar College. 
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MY, HOW WE ARE GROWING! 

 
 

 
 
 
AMCBT THEN -- 
 
At the first meeting in 1957, there were 44 
members from 11 states 

 

 
 
ACUBE NOW -- 
 
As of December 1, 1998, there are 373 members 
from 33 states 
 
 
 
Note:  You can see where we need to recruit.  Help 
ACUBE as well as your colleagues by letting them 
know of the benefits of your organization. 
 

 

 

 
 

BiosceneBiosceneBiosceneBioscene    Contributors 
 

Do you have a manuscript, announcement, book review, labs/field 
studies that work, course development materials, technological 
advice, software reviews, curricular innovation, letter to the editor, or 
undergraduate research opportunity to share? 
 
Publish your work in Bioscene.  We prefer receiving word processing 
files (Microsoft Word, Word Perfect, etc.) to facilitate distribution of 
your manuscript to reviewers and to make revisions as necessary.  If 
you wish to attach a file to email, please address the subject line as 
Bioscene.  Your submission should also include the title, author(s), 
name of your institution with the address, a brief abstract (200 words 
or less), keywords, and references in appropriate format that are cited 
in the manuscript. 
 
Please note that the deadline for the April issue is February 28, 1999.  
The deadline for the August 1999 issue is June 30, 1999. 
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Call for Abstracts 
 

Association of College and University Biology Educators 
43rd Annual Meeting 

 
University of Wisconsin - River Falls 

River Falls, Wisconsin 
October 15-17, 1999 

 

Integrating Process and Content: Flexibility for the Future 
 

 Most students in our introductory biology courses and many students in our advanced biology courses will 
not enter careers in biology.  Moreover, those entering careers in biology are likely to change.  Does this influence 
the content and process skills we teach?  Should it?  How many facts should we expect our students to learn in 
introductory courses?  Advanced courses?  What process skills do we teach our students in introductory courses?  
Advanced courses?  How do we equip our students with the flexibility to change jobs and careers multiple times 
throughout their lives?  We know that many of you have addressed these issues in creative ways in your classes.  
Please consider sharing your ideas and techniques at the 43rd ACUBE Annual Meeting in River Falls in 1999. 
 Please complete the following form or send the information via email to:  Buzz Hoagland, Biology 
Department, Westfield State College, Westfield, MA 01086-1630, phone: 413-572-5308, e-mail: 
bhoagland@wsc.mass.edu 
 

 
Proposed Title: ______________________________________________________________________________ 
 
Presentation Type (circle one): 2-hour workshop  3-hour workshop   45-min paper 
 
Equipment/facility needs: ____ 35 mm slide projector  ____  Overhead projector 
   ____ Macintosh projection system  ____ Macintosh computer lab 
   ____ PC  projection system  ____ PC computer lab 
   ____ Other: (explain) 
 
Name: _____________________________________________________________________________________ 
 
Address: ___________________________________________________________________________________ 
 
Phone No.  _______________________ email: ____________________________________________________ 
 
Abstract: 
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Teaching Field Ecology in Central Europe 
 

Frank Mittermeyer, Beth Vlad, Kent Kerby 
Department of Biology 

Elmhurst College 
Elmhurst, IL  60126 

 
Abstract:  In general, colleges and universities recognize the value of offering international 
experiences for students.  Relatively few post-secondary institutions, however, offer overseas 
courses within Biology departments that are taught by regular faculty and available as a course for 
major credit.   Most overseas opportunities for students in Biology involve individual students 
joining a group arranged by another college/university or a travel company, or consist of an off-
campus volunteer or foreign internship program.  We were interested in implementing a high-
quality, overseas Biology program which was affordable for our students and in which we had 
direct involvement and control.  This paper will describe how our international program developed 
over a period of years, including specifically how we organized and conducted a 1998 Field 
Ecology course in Central Europe.  A summary of our assessment of the program and planned 
changes in the program will also be shared. 
 
Keywords:  ecology, environmental biology, field biology, international education, program 
development, Europe 

 
Introduction  
 One of the most powerful credentials that a 
student can have on their résumé, whether applying for 
a job or graduate school, is an international experience 
(Talbott, 1996).  The intercultural and scientific values 
of having studied or worked overseas are well known 
and science students are increasingly encouraged to 
participate in international learning opportunities 
(Brennan, 1996) and to build a science career by 
crossing national borders (Ruediger, 1997).  In 
addition, more individuals who are considered as 
cultural minorities in the United States are studying 
abroad (Anderson, 1996; Craig, 1998).  A number of 
public and private institutions offer international study 
experiences within a variety of disciplines and lasting 
for varying lengths of time.  While a number of 
students from Elmhurst College have participated in 
these types of courses, a number of factors deter many 
students in other colleges and universities from 
participating in these educational and cross-cultural 
experiences.  One deterrent is the financial burden of 
international travel and another significant factor is 
that many students lack the experience and confidence 
of travelling without their immediate family.  In 
response to these, the Department of Biology at 
Elmhurst College explored the possibility of 
developing an international program in which our 
majors could travel overseas, accompanied by faculty 
they know, and at a reasonable price, so that the 
opportunity would be open to as many of our day and 
evening majors as possible. 
 
The Stimulus for an International Biology Program 
 The decision to make a commitment to some type 
of international program was influenced by the fact 
that most members of the department had previously 

traveled internationally and several had taught, studied 
or completed research in foreign countries.  Thus we 
had a core of biologists with an international interest, 
although some degree of faculty development was and 
remains an important component in our efforts.  Over 
the past twenty years, departmental faculty have 
periodically offered January term courses in Mexico, 
the Galapagos Islands, Peru, the Florida Keys, and 
Hawaii on topics ranging from herpetology to tropical 
ecology.  In addition, a few of our majors have spent a 
semester in a foreign country, such as Costa Rica, 
studying biology. 
 

 
 
 To develop a more substantial “International 
Biology Program”, we decided to build on our 
strengths and previous experiences and begin by 
offering courses aimed at learning Biology in two 
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widely divergent foreign regions, namely central 
Europe and tropical America. Not only are these 
regions different ecologically, but they offer exposure 
to different cultures and different scientific 
establishments as well.  We have discovered that one 
of the interesting and instructive aspects of an 
international biology course for students is for them to 
see who is practicing biology in a given country or 
area, what is their background, how are they going 
about the practice of their science and how is that 
similar or different from what we see in the United 
States. 
 Beginning in 1992, the Biology Department and 
the Department of Foreign Languages, cooperated to 
offer a graduate level summer course in which pre-
college teachers from the Midwest spent three weeks 
in Germany.  The program grew out of a desire to 
improve pre-college science teaching in classrooms in 
the United States. Germany was chosen since it is a 
highly industrialized country that has been successful 
in producing excellent scientists and a well-educated 
citizenry. Participants in the program visited selected 
schools and class sessions as well as spending 
adequate time exchanging ideas and methods with 
their German counterparts.  The program resulted in 
our making many contacts in the German educational 
system at many levels, and with biologists and other 
people in national parks and nature preserves.  
Developing that program and offering it more than 
once has provided some invaluable experience in 
setting up international study experiences. 
 Our previous experience with Mexico and Costa 
Rica coupled with the hiring of a faculty member of 
Hispanic heritage who has contacts in Mexico, will be 
useful in preparing a sound tropical biology program 
over the next few years. Ultimately, we may alternate 
our foreign destination from one year to the next if the 
program continues to progress and courses focused on 
different regions are developed. 
 
Developing The European Program 
 After learning of the basic design of our planned 
program, it was with great enthusiasm and cooperation 
that our German colleagues became part of the 
planning, coordinating, and implementing team.  We 
proposed to enroll a group of 24 college/university-
level Biology students who had participated in a rather 
extensive pre-travel preparatory program, including 
the design of ecology projects which could be 
completed on-site in Europe.  As a part of their 
preparation students would utilize library resources, 
the Internet and e-mail communication between the 
U.S. and Germany. 
 The details of the itinerary in Europe and specific 
class activities were worked out by communicating 
(mail, e-mail, fax, and phone) with European 
biologists, other scientists, officials and those who 
were to provide accommodations and land 

transportation.  The instructors visited the University 
of Munich and various study sites under consideration 
one year before the intended travel phase.  This 
opportunity was supported by financial assistance from 
the Elmhurst College International Education Program 
within the College’s Center for Professional 
Excellence, by the Faculty Development Committee, 
and the Office of Continuing Education.   Most of the 
European biologists, other scientists and professors 
who were to be part of our program were visited 
personally to work out the finer details of our goals 
and activities.  This visit also allowed us to evaluate 
those places where our students would be housed to 
ensure that they would be appropriate for our group.  
 An association with the University of Munich 
allowed us access to laboratories and special field sites 
of interest for environmental studies.  In addition, the 
biologists at the University were experts who provided 
invaluable information and insight into ecological 
matters in Central Europe. 
 The European Nature Preserve site was selected 
because it is a wetland area on a major bird flyway 
between northern Europe and Africa and a key place 
for observing both common and rare European bird 
species. A laboratory was available to us at their 
Environmental Station, and this preserve is close to 
other sites (such as the Bavarian National Forest and 
moraines near Salzburg) of interest to us. The alps 
offered ecosystems for altitudinal vegetation zone 
studies and the opportunity to learn about alpine nature 
preserves in Berchtesgaden National Park. 
 
Program Goals 

 The Europeans have more commonly seen 
American students from other disciplines (e.g. Art, 
History, Language, Politics, etc.) coming to study in 
Europe.  Thus, the prospect of working with a group of 
American Biology students appealed to European 
scientists and other officials.   Our goals for the 1998 
program included both biological and cultural 
objectives.

 
Course goals included:  to study managed
ecosystems (forest, stream, wetlands and alpine
areas in national forests, national parks and the
European Nature Preserve); to learn about
environmental research and ecological issues of
interest to Germans; to conduct field research
projects on biodiversity, vegetation zones in the
alps, and human influence on ecosystems; to
observe German and Czech ecosystem
management strategies; and to study the
geography, history, art, and cultural diversity in
Bavaria, northern Austria, and the Bohemian
National Forest section of the Czech Republic. 
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 International educational experiences allow for 
personal growth and development resulting in 
increased confidence and self-reliance.  As 
importantly, first-hand knowledge of and interactions 
with the people of a particular area often breaks 
stereotypes.  This is important not only for the 
students’ perception of a particular group of people 
and their culture but also for the people in the host 
country and their perception of Americans.  Our 
perceptions of other cultures and the state of the 
environment often comes from the reporting of news 
stories or television programs.  This may not be a 
correct and balanced reflection of reality.  One goal of 
this course has been to give students a truly global and 
realistic view of society in central Europe.  To this 
end, activities were included such as lodging with local 
families in some of the areas visited and extensive 
informal contact with German biologists and others. 
 
The Nature of the Course and Its Participants 
 Prerequisites:  Since we wanted the course to be 
taught and learned at the level and in a manner 
appropriate for biology majors and minors, enrollment 
was restricted to either biology or environmental 
management majors who were in good standing at the 
College and who had completed at least one full year 
of biology classes. 
 The Students: Class size limit was set at 24 and 
the class was fully enrolled.  Due to the late 
withdrawal of one student, the 1998 travel group 
included 23 students (19 women, 4 men).  Five of the 
students were graduating seniors. 
 The Faculty: In order to appropriately manage 
student projects and field work in Europe and to ensure 
the quality of the overall experience for students, three 
faculty members (2 male, 1 female) led the program. 
Dr. Beth Vlad has expertise in Plant Taxonomy, Field 
Botany and Environmental Biology and, having lived 
in Germany as a child, is familiar with various aspects 
of German culture.  Dr. Kent Kerby’s primary 
expertise is in Botany, Genetics and Molecular 
Biology, and Environmental Biology.  He has done 
scientific research in Denmark and is familiar with 
Central Europe.  Dr. Frank Mittermeyer is a 
microbiologist who has extensive study and practical 
experience with the ecology of Central Europe and is 
fluent in German.  This course was counted as one 
course for each faculty member in determining 
workload and compensation for the year.  
 Pre-travel Phase of the Course: Beginning in 
September, 1997 our overall plan for the pre-travel 
portion of the course was to help students prepare both 
mentally and physically for a successful and enjoyable 
educational experience in Europe.  Students were 
given reading assignments and seminar style meetings 
were scheduled biweekly during Fall, 1997 and then 
nearly every week during the Spring, 1998 semester.  
Information was presented to the students by several 

invited guest speakers from various departments on 
campus on the historical, cultural, geological, and 
ecological background of the areas we would be 
studying.  This was also the time for student teams to 
select, investigate and then make an oral presentation 
on the project topics they were preparing to complete 
in Europe.  It quickly became clear to students that we 
would be doing serious biology work in the course and 
not simply going on vacation to Europe. One of the 
benefits of having the pre-travel meetings was that it 
gave the students and instructors many opportunities to 
interact, which allowed the instructors to observe any 
potential personality conflicts within the group.  The 
students benefited from the interaction by being able to 
learn from each other and to make better roommate 
choices before the travel phase. 
 The variety of topics that were covered by guest 
speakers gave the students a more nearly holistic view 
of the interconnectedness of our global society, as well 
as the ability to compare and contrast American 
ideologies and stereotypes with those of the European 
and German cultures.  Some of the topics included 
were:  Ecology of Central Europe, Environmental 
Ethics, Urbanization in Central Europe, History of 
Southern Germany and surrounding area, Art and 
Architecture, Physical Geography of Southern 
Germany and the Alps, National Parks Management in 
the U.S. and Germany, German and U.S. 
Environmental Attitudes, Policies and Politics, 
Everyday Life in Germany , The German Language 
(practical phrases, some biology terminology), and 
Intercultural Awareness.  Students were given 
information about the day-to-day itinerary, the cities 
and natural areas they would encounter, the type of 
field work they would experience, the European 
scientists they would meet, the monetary systems in 
the three countries they would visit, practical tips for 
what to take overseas, how and when to apply for a 
passport and the International Student Identity Card, 
and how to conduct themselves while travelling. 
 Students kept notebooks during these meetings in 
order to have written records of the information and 
also kept a record of their background research 
pertaining to their projects.  Expectations that they had 
for the course, as well as what they expected to learn 
about their projects while in Europe were also noted.  
They also presented questions pertaining to their 
project topics for other students to consider and answer 
during the course.  Questions to be addressed to the 
German experts and scientists, who were to be 
involved as part of the course overseas, were also 
included in this notebook. 
 The presentations given by the students during 
these meetings were an opportunity for the rest of the 
class to see what types of investigations were going to 
be carried out by their peers.  It was an excellent way 
to focus the students on their projects, have them begin 
planning their research methods and locations, and 
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gather background research and supporting documents 
far in advance of the actual completing of their 
projects and final papers. 
 All of the professors, students, biologists and 
others who were part of our program in Europe, were 
fluent in English. One difficulty in implementing a 
rigorous language requirement in this course was that 
most of the student participants were of junior or 
senior standing. As such, their class schedule was 
fixed.  However, all had previously studied a foreign 
language and some were fluent in a second language 
spoken at home. Early in the academic year, one of our 
German professors introduced the language, and 
phrases were added through the seminar series. Each 
student received a German language self-study tape 
and book which were provided at no cost by Inter 
Nationes e.V., Audivisuelle Medien of Bonn, 
Germany. 
 Two other pre-travel activities were a special 
informational meeting on campus in which the group 
gathered together with parents, spouses and friends, 
and a dinner together at a German restaurant near the 
campus.  In addition, students engaged in some 
fieldwork in and around our local area as a way to 
prepare for work in Europe. 
 This somewhat ambitious program of pre-travel 
preparations was considered essential in helping to 
prepare the students for their travel, research, and 
interpersonal interactions while in a foreign country.  
Since the travel portion of the course was to be more 
than 3 weeks long, it was felt that it was vital that the 
students have a thorough understanding of many of the 
differences that would be encountered by them in the 
various aspects of life.  The instructors wanted 
prepared, high quality student participants, who would 
be good ambassadors for the United States.  A 
consequence of the pre-travel work was the 
development of a sense of cohesion and camaraderie 
within the group.  

 
The European Phase of the Course 
 Our itinerary in Europe began with a week of 
field and laboratory work in cooperation with 
biologists at the University of Munich, Freising 
campus.  The second week focused on study in and 
near the European Nature Preserve on the Inn River 
north of Salzburg, Austria.  The final week 

emphasized ecology of alpine habitats in the German 
and Austrian alps.  Throughout our stay in Europe, a 
motorcoach was available to take us where and 
whenever we wanted to go. 
 To supplement independent team field studies by 
students, special presentations were made by German 
professors and biologists engaged in study or research 
on topics including forest genetics, to biodiversity, 
nutrient fluxes in ecosystems, the impact of acid-rain, 
ecosystem management strategies, and current 
environmental problems in Germany. 
 In addition to special birding opportunities at the 
European Nature Preserve, students collected and 
identified insects, made determinations of water 
quality as based on German standards, and learned of 
techniques being applied to maintain biodiversity and 
to reintroduce species. 
 Students were expected to keep track of their 
daily experiences in Europe and reflect on the 
differences and similarities between the United States 
and central Europe.  Students kept a daily journal and a 
separate field notebook for data from the different 
ecosystems encountered.  On the last day in Germany, 
each student team gave a presentation summarizing the 
findings of their fieldwork.  Upon return to the U.S., 
students had one week to complete a paper on their 
field project work in Europe and hand in the paper, 
their field notebook and daily journal.  All of these 
were reviewed as a part of the student's evaluation.  In 
addition, all students were evaluated on their conduct 
during the course, including their attendance and 
participation in all course activities and their personal 
behavior while in Europe. 
 
Keeping the Cost Affordable for Students 
 In our 4-1-4 academic year, tuition for full-time 
students allows them to enroll in Fall, January Term 
and Spring Semester courses without paying additional 
tuition.  Students taking Summer Session courses, 
however, must pay additional tuition on a per course 
basis.  Since our program included seminars, meetings 
and other group activities that began in September, 
1997 and ran through June, 1998, we were granted 
permission to list the course as a Second Semester 
course.  This made it possible for students to have 
course tuition included in regular fees and made it 
possible for students to apply some financial aid 
toward course expenses. 
 Since the amount of time involved in our 
program was extensive, we were encouraged to 
consider awarding students 1.5 or 2.0 course credits, 
however we offered the course at 1.0 course credit. 
 Without utilizing a travel agency, we made 
arrangements for accommodations, land travel and all 
educational and field experiences in Europe (including 
the rental of laboratory space, equipment and the use 
of chemicals at the Environmental Laboratory of the 
European Nature Preserve).  

 
The following are examples of student field project 
work:   identification and comparison of plant 
species at different elevations, the use of lichen 
species to predict air quality in various locations, 
studying evidence and impacts of acid-rain injury 
to ecosystems, comparison of bird species seen in 
Europe with those of the U.S. 
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 Modest honoraria were paid to select experts who 
worked with our group. For example, one evening was 
spent with an expert on bat biology. Air transportation 
was purchased through an agency.  We solicited bids 
via FAX and e-mail for all expense items in our budget 
and this resulted in significant savings.  All of this, 
plus the aid of contacts (biologists) in Europe who 
were very willing to help us make arrangements, 
reservations and bookings kept student costs down.  
Our contacts also made it possible for us to have 
students stay in family homes for at least part of our 
time in Europe.  We did rent these rooms but at a very 
minimal cost.  Since membership in the class was 
established early, we were able to make bookings well 
in advance of the trip and typically, at a lower cost 
than if they had been made later. 
 

 
 
Students raised some funds to support the group and 
Biology alumni were contacted by letter and asked if 
they would be interested in supporting this 
international opportunity for our students.  The result 
of these various activities was that the actual cost to 
each student, before receiving financial aid, was about 
$2000. 
 
Student Evaluation of the Program 
 A student survey was distributed at the beginning 
of the course.  Students were surveyed about previous 
travel, ownership of a passport, reasons for interest in 
the course, languages studied, willingness to fundraise, 
and reasons for interest in travel to Central Europe.  
The purpose of this form was to ascertain the level of 
interest present in the student population for the 
program, and to formulate a course structure that 
would enable the instructors to best prepare the pilot 
group for the program.   
 A post-travel questionnaire was designed to 
gather assessment responses to the course plan and 
structure.  Some questions pertaining to changes in 
student perceptions about themselves and other 
countries as a result of this experience were also 
included on the form.  

 The overall student response to pre-travel 
preparation was that it should involve a more 
concentrated amount of information given in a shorter 
period of time.  Most students responded that a short, 
practical course in German would be beneficial.  The 
students all felt that it was a worthwhile experience for 
them both scientifically and culturally, and that their 
preconceived notions had, in many cases, been turned 
upside down. 
 All students felt that their level of cultural 
understanding had been expanded, and that they had 
gained more confidence in themselves as travelers and 
as biologists.  They felt that they had gained a more 
meaningful picture of what it means to have a global 
view of environmental issues.  The students felt that 
this definitely was a worthwhile course and experience 
and they recommended repeating it.  Other suggestions 
for change included: a smaller class size, more clearly 
defined rules during free time, changing the number of 
overnight stays in certain study sites, and perhaps 
focusing  studies in fewer areas.  These ideas have 
already had an impact on the planning for the next 
offering of this program in 1999. 
 
Conclusion 
 This Biology program was considered to have 
been a successful learning experience by all who 
participated in it, including both Elmhurst students and 
professors, as well as European contributors. 
 A very positive impression was left behind in 
Europe and we have been invited back to the 
University of Munich and other sites in which studies 
occurred.  A special invitation has been received for 
our next group to participate in forest ecology research 
going on in Bavaria and the Alps. 
 International study courses, regardless of the 
subject, are multidisciplinary in nature. The seminar 
series allowed professors from different departments at 
Elmhurst College to contribute to the success of this 
course. Not only did the students benefit from the 
expertise offered by these instructors, but these guest 
lecturers were provided with a course model that can 
be applied to any discipline. 
 Following the assessment process and some 
rethinking of our course design, we have organized a 
class that begins in January 1999 and ends with travel 
and study in Europe during June 1999.  We will be 
revisiting some places that were part of the 1998 
program and the main emphasis will be on studying 
variations in ecosystems seen at different elevations 
from the alpine foothills to the highest Alps.  Though a 
very brief exposure to German words and phrases was 
included last time, we are working to organize a more 
effective exposure to practical language skills for 
travelers. Opportunities that will allow interested 
students to complete extended study and/or internships 
in Europe as a follow-up to our program are also being 
investigated. 



2

 While one goal of this course is to offer 
international study experiences to as many students as 
possible, we believe that a class size of 15-18 students 
would allow us to more effectively accomplish our 
goals. In addition, while fundraising did contribute to a 
small reduction in the overall costs to the student, a 
great deal of time is associated with these activities. 
This factor must be weighed when considering the 
benefits of fundraising. We are however, investigating 
corporate and grant funding support for our students. 
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Additional information about our program and 
some basics of the upcoming 1999 Program are 
available through the Elmhurst College internet 
web page at: www.elmhurst.edu or e-mail  
  Dr. Frank Mittermeyer frankm@elmhurst.edu; 
  Dr. Beth Vlad bethk@elmhurst.edu;  
  Dr. Kent Kerby kentk@elmhurst.edu;  
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Call for Applications 
John Carlock Award 

 
 This Award was established to encourage biologists in the early stages of their professional careers to
become involved with and excited by the profession of biology teaching.  To this end, the Award provides 
partial support for graduate students in the field of Biology to attend the Fall Meeting of ACUBE. 
 

Guidelines: 
 The applicant must be actively pursuing graduate work in Biology.  He/she must have the support of an
active member of ACUBE.  The Award will help defray the cost of attending the Fall meeting of ACUBE.
The recipient of the Award will receive a certificate or plaque that will be presented at the annual banquet;
and the Executive Secretary will provide the recipient with letters that might be useful in furthering her/his 
career in teaching. 
 

Application: 
 Applications, in the form of a letter, can be submitted anytime during the year, but must be received a
minimum of two months prior to the Fall meeting.  The application letter should include a statement 
indicating how attendance at the ACUBE meeting will further her/his professional growth and be
accompanied by a letter of recommendation from a member of ACUBE.  Send application information to:
Dr. William J. Brett, Department of Life Sciences, Indiana State University, Terre Haute, IN  47809; Voice -- 
(812)237-2392  FAX (812)237-4480; E-mail -- lsbrett@scifac.indstate.edu 
 

If you wish to contribute to the John Carlock Award fund, please send check to: Dr. Marc Roy, Executive 
Secretary, ACUBE, Department of Biology, Beloit College, 700 College St. Beloit, WI 53511.. 

http://www.elmhurst.edu/
mailto:frankm@elmhurst.edu
mailto:bethk@elmhurst.edu
mailto:kentk@elmhurst.edu
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A Natural Life 
 

Marion Jackson 
Department of Life Sciences 

Indiana State University 
Terre Haute, IN  47809 

 
 

My heart leaps up when I behold  
 A rainbow in the sky: 
So was it when my life began; 
So is it now I am a man; 
So be it when I shall grow old, 
  Or let me die! 
The child is father of the man; 
And I could wish my days to be 
Bound to each in natural piety. 

  — William Wordsworth 
 
 It had been a long day working on what was to 
become my book The Natural Heritage of Indiana  and 
my mind had started to wander back to my boyhood on 
the farm in southern Indiana. 

In my mind’s eye, I saw myself at about age 3 with 
my mother on a dewy July morning walking to our hill 
pasture on the bluff above Laughery Creek to fill half-
gallon Karo syrup buckets with dewberries for making 
pies. As we walked, my mother took the opportunity to 
excitedly point out each type of wildflower in the 
meadow, along with every nectar-sipping butterfly, 
bird’s nest, and chubby toad. 

Emerging from my reverie, it began to dawn on me 
that the state’s natural heritage and my own heritage 
were one and the same and that over time they had 
become woven together into a fabric of great strength 
and beauty. In this moment of insight, I saw that I had, 
in essence, been living and writing The Natural 
Heritage of Indiana all of my life although I had only 
begun putting pen to paper about 10 years ago.  

When I thought about the book after that, I could see 
embodied within it a synthesis of my boyhood and 
career as well as of the past and the present of Indiana’s 
natural heritage. Careful observation, an intimate 
understanding of natural Indiana, sharing what I have 
learned with students, working with The Nature 
Conservancy and the Indiana Division of Nature 
Preserves to protect a portion of the State’s natural 
heritage have combined to make my life and career 
rewarding far beyond even the most wild imaginings of 
my youth.  

My formative years were spent on a horse-powered 
farm in rural southern Indiana in a now bygone era. A 
few years ago during a lecture in my course “Humans 
and the World Environment,” I was contrasting the 
lifestyle of that world with that of an urban teenager in 
America today. After class, as I was gathering my 

materials, a young woman came forward and asked 
skeptically, “Did you really live like that back in those 
days?”  

When I told her that what I had described had indeed 
been our normal routine, she countered with a response 
that has often caused me to chuckle. “My parents are 
about your age and they never did any of those things,” 
she said emphatically. “Are you sure you didn’t grow 
up on a different planet from the rest of us?”  

My answer to that questions is the same now as it 
was then: “I’m reasonably certain it was the same 
planet, but I’m equally sure that it was, in fact, a 
different world.” 

It was a world in which life was immersed in and 
governed by nature — a world in which life proceeded 
along different rhythms. It was, as well, a world that to 
a young boy was filled with wonder and beauty. And, as 
it turned out, it was a world that was to stay with me 
throughout the rest of my life. 

Farm life in southern Indiana during the late 1930s 
and the decade of the 1940s was indeed a world apart 
from that which most young people experience today.  

One major difference between then and now is that 
our challenges back then were more physical as dictated 
and necessitated by the year-round routine of daily 
chores or fieldwork performed in all kinds of weather, 
plus a decided lack of creature comforts, including 
indoor plumbing, central home heating, or even 
electricity.  

Another difference, which is more in keeping with 
my theme here, is that we grew up close to the land and 
its multitude of creatures, living life in a way that 
enabled us to see ourselves as part of the environmental 
web that supports all of life.  

In “Good Oak,” one of naturalist Aldo Leopold’s 
classic essays, he stated: “There are two spiritual 
dangers in not owning a farm. One is the danger of 
supposing that breakfast comes from the grocery store, 
and the other is that heat comes from the furnace.” 
Another danger, I firmly believe, is that if you lead a 
totally urbanized life, the opportunity for you to develop 
a deep and abiding kinship with the landscape and all of 
its life is usually lost. 

During my boyhood, the wisdom of Leopold’s words 
were impressed upon me and the rest of my family on a 
daily basis. 

Our farm, which we called the Homeplace, was a 
rather typical general farm for that time and area. Its 
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100 tillable acres (divided into eight or nine fields of 
varying sizes) were cropped to corn, followed by winter 
wheat, and then red clover-timothy hay in a three-year 
rotation. That cropping plan required that we plant or 
harvest only 35 acres at any given time. The remaining 
46 acres contained the farm woodlot (15 acres), some 
20 acres of lespedeza-bluegrass pastureland, a three-
acre black locust grove for farm fence posts, plus a fruit 
orchard, large garden, potato patch, farm lanes, building 
sites, poultry yard, barnyard, and houseyard.  

Our large, white frame farmhouse sat on a hill 
overlooking the stream valley and the red brick 
Tanglewood Baptist Church located at the Homeplace’s 
east boundary. A red, pin-framed, 40-by-50-foot barn, 
large chicken house for laying hens, two brooder houses 
for young chickens, two hog houses, corn crib, 
woodshed, wellhouse, and “necessary” completed the 
farm buildings. Farm animals included 7 to 8 head of 
draft horses and mules, about 15 to 20 milking 
shorthorn cattle, some 10 to12 brood sows that 
produced 80 to 100 pigs per year, 100 to 200 laying 
hens, and 200 to 300 chicks per year.  

The picturesque farm landscape varied from dead 
flat at the western end to strongly rolling to the east. 
The buildings were nicely situated between two 
intermittent streams that sometimes ceased flowing 
during dry times. A pond within a former limestone 
quarry served for watering the livestock, and two wells 
met domestic water needs.  

Immediately after we moved to the Homeplace, all 
of us went to work getting it ready to support a family 
of nine. Our earliest efforts were to stop and reverse the 
negative impacts of decades of poor farming and land 
neglect. My father understood clearly that soil fertility 
and proper land management were the keys to 
successful farming — and family survival. Sensible 
conservation practices were lessons we learned as a 
matter of course. 

We began by stopping gullies which were forming 
on some of the steeper slopes, covering erosion-prone 
areas with permanent vegetation, and judiciously using 
animal manures, marl, agricultural limestone, and crops 
of green manure to restore and maintain soil fertility, 
tilth, and overall productivity of crop fields. Then 
fences were built or repaired, buildings roofed and 
painted, the woodlot thinned, and animal flocks and 
herds improved. Within four or five years, my father, 
along with our help, had restored a Depression-ravaged 
farm into one of the most productive in the 
neighborhood. And because these were lessons learned 
through their doing, they have served me well for a 
lifetime of teaching and application. 

There was a joy in the simplicity of the lifestyle on a 
family farm at that time. During my formative years, we 
were rich in everything but money — abundant 
wholesome exercise in fresh country air; a rich variety 
of family-gathered or homegrown, home-butchered, and 
home-cooked vegetables and meats; plenty of farm eggs 

“so fresh that they cackled when you cracked them”; 
real milk and cream fresh from the cow; wild game; 
fresh fish and turtles; wild fruits and “greens” in season; 
supportive, helpful neighbors and good friends; a caring 
extended family whose members visited often; 
dedicated teachers in our small classes at the Versailles 
School; and the fellowship of devout members at the 
small church we walked to on Sundays.  

And just as importantly, the slower pace of those 
days helped instill in us a sense of peace, serenity, and 
tranquillity. Working daily behind slow-gaited farm 
horses teaches patience and perseverance, in addition to 
inducing olfactory fatigue! 

We roamed over the entire Tanglewood 
neighborhood — an area of about four square miles —  
more than 2,500 acres. At first we walked everywhere; 
later we explored on our bikes or rode with friends who 
had Whizzer motorbikes. We knew every farm 
intimately, including the identity of its current owner 
and the land history of each parcel from settlement days 
forward to our boyhood.   

At one time, ancestors within my extended family 
personally owned more than 2,000 acres of the 
surrounding land, so we felt that it was rightfully “ours” 
to use for hunting, fishing, gathering wild foods, or as a 
private playground. We knew the landscape like the 
back of our hands — every forest, field, cow path, nut 
tree, blackberry patch, wild grapevine for miles around.  

With our feet we likely caressed every square foot of 
our domain at one time or another in every season. We 
knew every brush pile that might shelter a cottontail in 
winter or house a brown thrasher nest in summer and 
every shelf fungus on each decaying black locust tree 
where a gray tree frog might perch cryptically on 
crustose lichens and call plaintively as a July 
thunderstorm approached. We knew the seep springs 
where the bevy of bobwhites drank and each hickory 
tree where a dray of fox squirrels breakfasted during 
August sunrises. The bobolink’s burbling song above 
the pale magenta red-clover hayfields, an exultation of 
meadow larks from the pasture fencerow, and the 
chipmunk’s snicker within the pile of winter firewood 
were the musical sounds of nature that lightened our 
daily work load.  

During our ramblings, we became alert to and alive 
with the diversity of this landscape, which our ancestors 
had tamed a century earlier. True, the original Native 
American residents, wolves, bears, passenger pigeons, 
and old-growth forest were long gone, but our parents 
taught us how to identify every remaining tree by its 
leaves, bark, fruit, or wood, as well as the resident 
wildflowers, farm weeds, wild mammals, birds, snakes, 
and conspicuous insects. My mother kindled my interest 
in birds and told me where to find their nests.  

Because there was no money to buy binoculars, I 
spent countless hours lying in meadows, walking the 
edge of our quarry pond, or perched in tree tops waiting 
for birds to come to me — to come close enough to 
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identify. The only “field guides” to birds that I had 
access to were Thornton Burgess’ classic The Burgess 
Bird Book for Children, which I checked out of the 
school library and practically memorized, and the few 
pages devoted to bird identification in the Boy Scout 
Manual, which I bought at age 10 with 50 cents I had 
earned by trimming the grass around gravestones in the 
cemetery next door.  

One of my favorite places and perhaps the one that 
more than any other helped shape my love of natural 
history was the overgrown fencerow along the north 
boundary of our farm. During respites from farm work, 
I walked the fencerow in all seasons, checking every 
bush and briar for bird nests; searching out rabbit, 
skunk, fox, or weasel tracks; and examining interesting 
insects or the plants themselves. One of my favorite — 
and I think one of my best — nature essays was 
“Fencerows,” which was published in Snowy Egret 
magazine a few years ago and which was based on 
those boyhood investigations of “my” fencerow.  

In the years that have followed those boyhood 
explorations, the entire country has become my 
fencerow. On my office wall, a framed map depicts 
each county of the United States. My lifetime of travels 
and ramblings beyond Ripley County have been 
recorded by coloring each county as it was visited. 
Some 70 percent of the total counties in the U.S. are 
now shaded, extending my “home range” beyond even 
the fertile imaginings of my boyhood. Many of my 
boyhood dreams about faraway places and their unusual 
creatures, which were known to me only as pictures in 
my geography books, are now interwoven into the rich 
tapestry of natural experiences that has been my life.  

After high school, a series of detours almost 
separated me from nature. For two years, I worked at a 
Coca-Cola bottling plant in Fort Wayne and then served 
a two-year active tour of duty with the U.S. Navy 
Reserve.  

The Navy, in the “infinite wisdom of the military,” 
decided that my aptitude test scores indicated potential 
for becoming an electronics technician. The electronics 
field did prove fascinating enough to lure me to post-
Navy employment at ITT, where I assembled steering 
intelligence modules for Talos ground-to-air missiles 
and did technical writing for the engineering-drafting 
unit. 

After three years in this interesting and well-paying 
(for that time) job, I was quite comfortable and in 
danger of becoming entwined permanently in the 
“characterless cable of conformity,” as wilderness 
advocate John Muir described urban civilization nearly 
a century ago. Then one warm blue-sky spring day 
when the trees were leafing, flowers blooming, and 
birds singing, I decided at age 24, that I had had my fill 
of indoor work and that I was going to enroll in college 
and become a naturalist. The admissions office at 
Purdue University patiently reminded me that they had 
no such field of study as natural history, so I 

compromised and selected forestry as my undergraduate 
major.  

After enduring undergraduate forestry courses which 
were strongly oriented toward intensive forest 
management to produce sawlogs, I was seeking “an 
alternative, less-applied-science avenue” to my goal of 
becoming a naturalist.  

The answer came in a course entitled “Plant 
Ecology,” taught by Dr. Alton A. Lindsey, in Purdue’s 
Biological Sciences Department. Lindsey, as a former 
member of the Admiral Byrd’s Antarctic Expedition of 
the 1930s, a National Park Service ranger-naturalist, 
long-term ecological practitioner, and an originator of 
The Nature Conservancy, provided holistic ideas of the 
relationship of humans to planet earth and, along with 
them, the academic excitement I had been seeking. 
Later, I was to do my Ph.D. research under his 
direction.  

Having gotten such a late start in college, I poured 
on the coal, as they used to say (steam locomotives also 
being a thing of the past for the most part), and let no 
grass grow during the pursuit of my degrees. By taking 
overloads every semester and scheduling summer 
sessions, my B.S. in conservation of natural resources 
was completed in three years. To recuperate from that 
feverish pace, the summer of 1961 was spent in the 
peaceful setting of a U.S. Forest Service fire tower in 
the Idaho panhandle, doing fire detection and 
suppression.  

Strengthened by three months’ work in the 
invigorating mountain air and restored by wilderness 
vistas that seemed infinite, my Ph.D. program in plant 
ecology with Dr. Lindsey was initiated in September 
1961, while my academic career still had a full head of 
steam. My field research centered on the question of 
how differences in microclimates influence the timing 
of seasonal events in nature, in particular those related 
to the flowering dates of spring wildflowers. 

As I was fond of telling my family and friends 
during my graduate school years, I had the best job in 
the world. Getting paid (although not very well) to walk 
through a beautiful nature area daily for two years and 
watch the seasons change and the wildflowers bloom 
had to be one of earth’s choice assignments.  

I still feel the same way about my work, as I truly 
love what I do. Helping others learn about nature 
through my courses, research, and writing has been a 
most rewarding career. There is not a person in the State 
of Indiana with whom I would trade jobs. 

Six years after entering college as a freshman, in 
June 1964, my graduate study was complete, and at age 
30 I had a new Ph.D. and an assistant professorship in 
the newly formed Life Sciences Department at Indiana 
State University. My goal of preparing for a lifelong 
career as a naturalist had become a reality. As the 
saying goes, the rest is history. 

More than six decades have come and gone since my 
mother and I picked dewberries in the hill pasture. In 
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what is now Versailles State Park, a young forest has 
reclaimed that field of our former farm. My book The 
Natural Heritage of Indiana is now a reality. And my 
career as a naturalist and professor of ecology is nearing 
completion, causing me to think more seriously about 
retirement.  

But just when I half convince myself I should retire, 
I think: “But who would tell ISU’s students about life 

on a horse-powered farm?” and I realize that if I didn’t 
they would be missing part of their heritage as well. 

 
(Article originally appeared in Indiana State University 
Magazine, Summer 1998.  Reprinted with permission.) 
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Seeing Life with the Eyes of a Hawk 
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 During my boyhood, most everyone in rural 
Indiana shot every hawk, owl, or crow, they came 
across along with foxes, weasels, groundhogs, and other 
“varmints.” Dead birds of prey were hung on barn doors 
or fences to teach other such “villains” not to come too 
close to farmers’ poultry yards — or their guns. 

Two hawks and an owl that were killed in our 
neighborhood taught me many important things about 
birds that I would not have known otherwise. Two were 
red-shouldered hawks, the other a snowy owl. My 
oldest brother shot one of the hawks as it came to our 
quarry pond for water during the dry summer of 1940. 
He gave me the dead hawk, which was big stuff for a 
boy of seven. I marveled at how little such a huge bird 
weighed — much less than our farm chickens, despite 
its much greater wingspan — its exquisite feather 
markings, the fierceness in its eyes, its threatening beak 
and talons. After examining it for an hour, I “buried” it 
in a moist, moss-lined recess in a limestone ledge and 
watched it decompose by checking it every day for two 
weeks. First, tiny red ants infiltrated the fierce eyes, 
followed by a multitude of maggots, ending with a 
series of strange beetles that left only a small pile of 
ultra-light bones and a fluff of feathers.  

Despite the awful odor, I learned many things about 
the succession of decay organisms that visit animal 
carcasses and how dead animals become part of the soil 
that nourishes all life. 

When I was 12, my 15-year-old brother killed an 
unknown strange white owl that no one in our 
neighborhood had ever seen before. Even after a 
lifetime of living close to nature, my parents had never 
seen such a bird. Its liquid yellow-gold eyes, wonderful 
white feathers, strong curved beak, and feathered legs, 
which terminated with such capable talons, utterly 
fascinated me. When I checked out the bird in books in 
the Versailles library, I found that it was a tundra 
species, the snowy owl, that occasionally migrates 
southward when food shortages occur in its native land 
during late winter. A happenstance brought it to 
southern Indiana, far beyond even its most erratic 
migrations. After learning where the bird was from, I 
vowed one day to visit its usual haunts. This dream was 
realized in 1973 when I spent the entire summer 
studying tundra birds of western Alaska.  

The third dead raptor that is etched into my memory 
was a female red-shouldered hawk that a neighbor man 
shot from her nest when I was 13. The nest was firmly 
anchored in a crotch of limbs at the top of a towering 
American beech 
tree at least 80 
feet above the 
ground. With the 
help of my high 
school freshmen 
classmates, I 
scaled the tree to 
get the slain 
hawk’s eggs. A 
dangerous and 
foolhardy stunt, 
to say the least, 
but while at the 
tree top, I was 
able to view 
firsthand what a 
nesting hawk sees. Looking across the undulating tree 
crowns with the first wash of spring greening the forest 
canopy, I beheld a sight that I will never forget.  

When I spent three summers during the early 1970s 
studying old-growth beech-maple stands in five states I 
often remembered how the forest appears from a 
hawk’s eyrie, giving me an idea of what the original 
forest must have been like.  

Upon retrieving the eggs from the nest, I placed one 
in each of my shirt pockets, buttoned them, then 
scrambled down from my lofty perch, pulse racing and 
knees shaking from fear all the way to the ground. As I 
examined the dead mother hawk lying beneath her nest 
tree, noting the slight rufoustinge of her shoulders and 
her delicate feather barring, I realized that raptors are 
beautiful and useful members of nature’s world who are 
as important to the continuity of life as are humans. I 
pledged then and there to never kill a bird of prey. 

After 50 years, one of the eggs resides in ISU’s 
collection still unbroken — a symbol of the pledge I 
had made to myself as a boy. 

 
(Article originally appeared in Indiana State University 
Magazine, Summer 1998.  Reprinted with permission.) 
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ACUBEACUBEACUBEACUBE , Year One 
 
 
 
Dear Colleagues, 
 
 The meeting at Rockhurst College in October was the first annual meeting since the name of 
the organization was changed from AMCBT to ACUBE, and it marked the end of the first year 
under the new name.  For better or worse, there was not a noticeable difference in the meeting 
itself.  Everything I appreciate about the annual meetings was there - excellent presentations, 
spirited discussions, collegiality and fellowship.  The size of the gathering was about the same as 
it has been for the last several meetings, although it may have been more geographically diverse.  
Nevertheless, there were significant events during the year that may have a lasting impact on the 
organization.  Some of the goals that the Steering Committee had for the year included 
publicizing the name change, so that people who knew AMCBT would be aware of it, and also 
to reach a broader audience and recruit new members.  Largely due to the efforts of Tom Davis, 
Membership Chair, we have added about 90 new members.  I also am pleased that we have 
established relationships with other, similar organizations and that ACUBE is increasingly 
recognized as the primary undergraduate biology education organization.  In particular, we 
have been working closely with CELS and AIBS, both of which include members from biology 
education and disciplinary societies.  I encourage you to bring information about ACUBE to 
other organizations you belong to or interact with. 
 
 Our emphasis has been on recruiting more members, and I think we all agree that we want 
our membership to grow.  But, how big do we want to get?  Can we become too large?  We 
probably don't need to worry about that for a while, but perhaps we should be thinking about 
potential issues.  One aspect of the annual meetings that we would not want to lose is the 
fellowship and sharing that occurs, which may be harder to facilitate if the meetings become too 
large.  I believe it is helpful if the membership feels connected to the leadership of the 
organization, and vice versa.  Please contact me or any of the Steering Committee members if 
you have concerns or suggestions about the direction of ACUBE.  I would also like to encourage 
more of you to get involved and play a role in the decision-making processes.   If you are 
interested in running for a Steering Committee position, let one of us know so that you can be 
nominated. 
 
I look forward to seeing many of you at UW-River Falls next October. 
 
With warm regards, 
 
Karen Klyczek, Past President 
Email kk00@uwrf.edu 
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ACUBE  Steering Committee 
Winter Business Meeting 

January 24-25, 1998 
(Approved Oct. 15, 1998) 

 
Place:  Richardson Hall, Room 302, Rockhurst College, Kansas City, MO 
Time:  12:30 pm. 
 
Present:  Karen Klyczek, Mark Bergland, Charlie Bicak, Bill Brett, Tom Davis, Terry Derting, Buzz Hoagland, Ed 
Kos, Ann Larson, Suzanne Martin, Tim Mulkey, Marc Roy, Nancy Sanders, Ethel Stanley, Margaret Waterman, 
Richard Wilson 
 
I.  Called to order by Karen Klyczek, 1:15 p.m. 
 
II.  Approval of minutes 
 A  Steering Committee Meeting 10/16/97.  Correct name from Albert Williams to Mark Williams. 
 B. Business Meeting 10/17/97.  No amendments. 
 C. Business Meeting of 10/18/97.  The checking account balance should be $4600, not $5000. Editorial 

board member is Rick Koehler (not Kaller), and Susan Lewis is also board member. 
 D. Steering Committee Meeting 10/18/97. Change date to 18 from 19.  Amend IIB2, re: the sending of the 

membership flyer.  This will be done every other year.  
 Motion to approve amended minutes:  m/s/p 
 
III.  Motion to approve the Agenda.  m/s/p 
 
IV.  Committee Reports 
 A. Executive Secretary (Marc Roy) 
  1.  Financial Report.  See Appendix 1 for the 1997 Executive Secretary Report 

  Many members are not paying dues.  ACUBE retains them for three years.  Back dues are 
$2,625.  Multiple notices of dues will be sent this year.  Whether ACUBE should continue to carry 
members for so long or drop them sooner was discussed.  A resolution to reduce the grace period will 
be brought forward at the business meeting in October 1998.  
  RE: the Carlock award.  It is likely there will be enough interest to fund only one graduate 
student next year.  The Carlock Award is an open fund and anyone can contribute. 
Motion to approve financial report:  m/s/p 

2.  Membership Directory.  Marc Roy will work on the publication format with Tim Mulkey and Ethel 
Stanley.  It will appear on the web site, and in Bioscene, perhaps as a separate hard copy booklet. 

3.  Sustaining Memberships.  These are one-year relationships with commercial entities.  Wm. C. Brown 
was given a sustaining membership for assisting with the flier.  Usually local arrangements identifies 
nearby businesses that will agree to exhibit at the annual meeting.  Sustaining members receive 
Bioscene.  Other benefits depend on amount of dues paid: for $50 their name is in the annual meeting 
program and they exhibit at the meeting.  For $100, they also get a 1/2 page ad in Bioscene.  For 
$150, they get a full page Bioscene ad as well as the space and name in program.  As ACUBE grows, 
the issue of the amount of advertising space in Bioscene needs to be taken up.  Motion to Table the 
issue of advertising space was passed. 

   Moved to give W.C. Brown another year of sustaining membership for service to ACUBE.  
m/s/p 

   Motion:  Sustaining members are entitled to vendor display at the annual meeting, have their 
names in the meeting program, and receive copies of Bioscene for the next calendar year.     m/s/p 

4.  Name change issues.  The official name change from Association of Midwestern College Biology 
Teachers to the Association of College and University Biology Educators was filed by Tom Davis. 

   Discussion of how to let people know about the name change, and changing the  organization's 
informational materials to reflect the change.  The web site has information that reflects the change, 
as does Bioscene. 

   Need to let organizations, state organizations and academies of science, and publications 
know.  Margaret Waterman will work with the Benjamin Cummings newsletter, Nancy Sanders will 
let the SICB know, Ethel Stanley will work with Botanical Society of America and will work with 
John Jungck about the Chronicle of Higher Education. 
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Motion to create a "name change committee"  m/s/p   
  Karen Klyczek, chair, Tom Davis and Ethel Stanley.  They will update the flier and work with 

Membership and Annual Meeting folks to get it distributed as soon as possible.  The implications of 
becoming a national organization, especially the expected growth in the number of members and the 
effect of a larger size on the type and location of annual meetings, were discussed without resolution. 

 B.   Membership. (Tom Davis) 
  1.  Mailings.  New material needs to be mailed nationally and locally as soon as possible. 

  Motion:  Tom Davis will contact WC Brown to see if they will finance a mailing.  If they are 
not able to help, then ACUBE will finance the membership committee up to $300 to do a mailing.  
Tom Davis will decide to whom the mailing should be sent.  
 m/s/p 

 C.  Nominations (Dick Wilson).  Nominations were solicited for two steering committee members and 
President Elect. 

 D.  Awards (Bill Brett and Dick Wilson) 
1.  Carlock Award.  Draft guidelines were distributed and discussed; they will be published in the next 

Bioscene. 
2.  Honorary Life (Bill Brett).  Guidelines are being developed for this award, and a standing committee 

to administer it  was discussed (see appendix 2:  Standing committees).   
 E.  Resolutions.  Buzz Hoagland will work on these for the Fall meeting. 
 
V.  Planning for the Fall Meeting 
 A.  Program (Terry Derting) 

1.  Scheduling  Issues have been resolved 
2.  Speakers  The theme is "Preparing Global Citizens"    
   A number of possible speakers were suggested for the opening dinner and ideas for a panel 

discussion for the luncheon.  
    B.  Local arrangements (Dick Wilson) 

1.  Field trips -- several possibilities were discussed in the KC area 
2.  Tour of the facilities at Rockhurst. 

Adjourn for dinner 6:30 p.m. 
 
Reconvene  8:20 p.m. Room 302 Richmond Hall, Rockhurst College 
 
VI.  Other Business 
 A.  Bioscene (Ethel Stanley and Tim Mulkey, Co-Editors, Bill Brett, Chair of Editorial Board) 

1 Report  
a. Guidelines for the editorial board are being developed.  The board members are reviewers, they 

can also submit articles or do reviews, and they should solicit articles. 
b. Guidelines for submission were discussed.  Kinds of articles are labs and ideas that work, position 

papers and essays related to biology education, reviews of resources, artwork, news, short pieces. 
c. The journal needs a logo 
d. There should be a description of purpose and scope in the journal.  
e. For now, the editors will maintain three issues per year.  This may need to be revised as we see 

how ACUBE develops, and as collaboration with AIBS is examined.  
f. Some suggestions for regular columns were discussed. 

2. Electronic versions:  The goal is to have a CD available for the 45th anniversary to include 
Proceedings ('57-'72), Newsletters ('64-'74) and Bioscene ('75-present) 
a. Newsletters:  Buzz Hoagland agreed to develop a prototype procedure for handling the conversion 

of newsletters.  They are too fragile and poorly printed to be scanned and will have to be retyped 
and reset to include visuals.  Ideas for completing the project included finding external funding 
and having students do this as part of course projects.  

Adjourn 9:30 p.m. 
 
Sunday January 25th, 1998. Room 302 Richardson Hall, Rockhurst College 
Call to order:  9:00 a.m. 
 
VI.  Other Business continued 
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 B.  ACUBE Web site committee.  Buzz Hoagland, chair, Bill Brett, Karen Klyczek, Tim Mulkey and 
Ethel Stanley. 

1. Motion to approve funding to register the  organization with Internic as ACUBE.org, and maintain 
this designation.     m/s/p 

 Billing will go to Marc Roy.  Estimated costs $300 for two years, then $100/year.  Site will stay at 
Indiana State, Tim Mulkey will be responsible for maintenance. 

2. Motion:  Web Committee seeks addition of the membership list email addresses to the 
organization's listserve to facilitate communication among the membership.    m/s/p 
a. With this enhancement to communication, members can be surveyed for design suggestions 

for the web site. 
b. There needs to be a clear first message to members as to why they have been added (without 

their prior consent) to another listserve, as well as continuing information on how to post to 
the list or post to individuals, how to subscribe and unsubscribe, and whom to contact if they 
have questions.  

c. The email list needs to be improved. Tom Davis, Ann Larson, Nancy Sanders, Marc Roy and 
Margaret Waterman agreed to help with this project.  Marc Roy will contact these steering 
committee members with their assignments of members to contact. 

d. All members of the steering need to be also on the executive listserve, to better 
communications among the members of the steering committee.  Marc Roy will see to that.  

3  Meeting Program on the Web.  The web committee will be responsible for putting up materials 
sent to them by the Program Committee.   Information will include site and registration 
information, (including hotel and parking) as well as membership information.   

 C. Constitution (Ann Larson) 
1 Executive Board Handbook  The executive board is the same as the steering committee.  

Discussion of duties and responsibilities of each member of the steering committee were 
discussed.  Changes will be incorporated and Ann Larson will post the revisions on the exec. 
listserve for further correction and comment.  

2. The duties of members at large need to be delineated and put on the Fall Business Meeting agenda 
for discussion by the membership.  In preparation for that discussion, it was suggested that the 
constitution, duties of officers, by-laws and standing committee duties be put in the membership 
directory, and be put on a poster at the Annual Meeting.  

 D.  Historian (Ed Kos)  
1. There is a need to have a bound copy of archival materials in some library for safekeeping.  

Rockhurst volunteered. Archives are now at Beloit.  
E. Future Meetings 

1. 1999 meeting at River Falls, WI.  It was agreed to move the meeting days from Thur -Sat., to Fri - 
Sun.  So, the meeting will start on Friday night, go all day Saturday and end on Sunday.  This will 
help people flying to get less expensive fares (a concern as membership broadens beyond the 
Midwest region), and it will allow people to miss only one day of classes.  

2. 2000 meeting, will be at Terre Haute, IN 
3. 2001 meeting will be at Kearney, NE. 
  It was decided to wait to see how the organization is growing before setting the sites for any 
more meetings.  The need for criteria for site selection was discussed, including good access to 
transportation and availability of laboratory space, field sites.  

F.  Other Business. 
1. Resolution re:  World Population:  The steering committee agreed to encourage members to pass a 

resolution to their legislators, and to beware of lobbying.  ACUBE cannot lobby.  
2.  Nominations revisited.  We need a general call for nominations.  Marc Roy has a form that he will 

send to Dick Wilson for modification.  Dick will then send it to the Bioscene editors for inclusion. 
3.  Standing Committees.  These will be discussed at the Fall meeting 

 
Adjourn  11:10 a.m. 
 
Respectfully Submitted 

March 7, 1998 
 
Margaret A. Waterman 
  Secretary, ACUBE 
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NAME: ____________________
 
TITLE: ____________________
 
DEPARTMENT: ____________
 
INSTITUTION: _____________
 
STREET ADDRESS:  ________
 
CITY: _____________________
 
ADDRESS PREFERRED FOR M
 
___________________________
 
CITY: _____________________
 
WORK PHONE: _____________
 
HOME PHONE: _____________
 

MAJOR INTERESTS 
(   )  1. Biology 
(   )  2. Botany 
(   )  3. Zoology 
(   )  4. Microbiology 
(   )  5. Pre-professional 
(   )  6. Teacher Education 
(   )  7. Other ______________

 
RESOURCE AREAS (Areas of t
 
___________________________
 
RESEARCH AREAS:  ________
 
___________________________
 
How did you find out about ACU
 
Have you been a member before:
 
Regular Membership $25.00       
 
Return to:  Association of College an
Department of Biology, Beloit Colle

A
Association of Col

Formerly the Asso
CUBE 
lege and University Biology Educators 

ciation of Midwest College Biology Teachers (AMCBT) 
                    Membership Application 

_______________________________  DATE: ___________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

_____________  STATE: ______________ ZIP CODE: ____________ 

AILING:  _________________________________________________ 

__________________________________________________________ 

__________  STATE: _____________ ZIP CODE: ________________ 

______ FAX NUMBER:  ____________________________________ 

______ EMAIL ADDRESS: __________________________________ 

SUB DISCIPLINES: (Mark as many as apply) 
(   )  A. Ecology (   )  H. Molecular 
(   )  B. Evolution (   )  I.  Developmental 
(   )  C. Physiology (   )  J.  Cellular 
(   )  D. Anatomy (   )  K. Genetics 
(   )  E. History (   )  L. Ethology 
(   )  F. Philosophy (   )  M. Neuroscience 

__ (   )  G. Systematics (   )  N. Other _______________ 

eaching and training): ________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 

BE? ______________________________________________________ 

 ______________ If so, when? _________________________________ 

            Student Membership $15.00               Retired Membership $5.00 

d University Biology Educators, Attn:  Marc Roy, Executive Secretary, 
ge, 700 College Street, Beloit, WI  53511-5595 



 
Welcome to 

 

ACUBE On-The-Web 
 

URL:  http://acube.org 
 

 
 

  
 
The Association of College and University Biology Educators (ACUBE; formerly the 
Association of Midwestern College Biology Teachers) has placed its rich archive of materials 
online for the benefit of its membership.  This archive includes 42 years of society publications 
and resources. 
 

 
 

Featuring the online ACUBE archives for: 
 

Bioscene: Journal of College Biology Teaching (1975-present) 
AMCBT Newsletter (1964-1974) 

AMCBT Proceedings (1957-1972) 
 
 

Other useful ACUBE information includes: 
 

ACUBE Executive Committee 
Editorial Board of Bioscene 

ACUBE Annual Meeting Information 
Meeting Abstract Submission Form 
Searchable Membership Database 
Online Membership Application 
ACUBE Listserve Information 

Scientific Meetings of Interest to Membership 
Position Announcements 

ACUBE in the News 
Sustaining Member Links 
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