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Proposal Information: (Procedures for form #3)
Course justification: This course is designed to give students a general background in Ecology, Geology and Natural History.  It will address technical skills such as data collection analysis, statistical calculation, handling of scientific equipment and scientific reasoning.  The course will also ask the student to think on some of the crucial problems of the day.  The travel component will introduce them to different ideas and cultures.  Furthermore, it will expose students to historical and contemporary cultural diversity with the inclusion of material on the Lakota Sioux and other American Indian groups.  It will also provide a strong field foundation for students interested in going into the fields of K-12 science education, and allow them to collect teaching aids in the form of fossils and specimens.  One of the goals of the course is to make it as accessible to all students as possible including those who have physical limitations.  Adjustments that do not compromise the course goals will be considered.
General Education Justification:  This course aligns with the philosophy of general education and meets several of its stated goals (see below).  This course provides students with the skills to understand and solve complex problems and prepares them for engagement in lifelong learning.  This high-impact educational opportunity prepares students for the twenty-first century challenges outlined in the LEAP vision at UWW.

Points of General Education Addressed by the Course:

1) Calculation skills

a) Design proper experiments, how to get data and what it means

b) Statistics

c) Field Methods

d) Setting up grids, transects etc.

e) Compass, GPS and map use

f) Using equipment such as the LiCor analyzer

2) Communication skills 

a) Field book

b) Data collection and lab reports

c) Presentation of C flux experiment and data to Yellowstone

3) Core knowledge, natural science and math

a) Geology

i) Plate tectonics

ii) Glacial processes

iii) Mineralogy, 

iv) Age of earth, 

v) Paleontology, 

vi) Evolution and diversity

b) Ecology

i) Evolution, species diversity, 

ii) Biotic and abiotic components of ecosystems

iii) Mans impact

iv) Invasive species

v) Succession

vi) Trophic cascades

vii) Extremophiles

4) Diversity

a) Compare philosophy of conservation to use of land for commercial purposes

b) See resource development vs. conservation 1st hand

c) Students will be able to talk with Park Rangers and scientists that work in the park and with ranchers and hunting guides who make their living outside of the Park

d) Meet and discuss issues with a Lakota Pipe Carrier

e) Readings on the philosophy of conservation and the modern concept of “natural”

5) Students will be asked to consider some of the most important and timely issues of the day.  They will be asked to consider these issues in relation to their own future.  

a) Park issues, for example: 

i) Problems with conservation vs. use

ii) Problems with the Park and its impact outside the Park (e.g. wolf predation)

iii) Invasive species

b) Global issues, for example: 

i) Climate change

ii) Resource acquisition

iii) Agricultural practices and their impact on the environment

6) We will be visiting the first national park in the world.  It has been designated as having outstanding universal value and a World Heritage Site by UNESCO.  We will be seeing some of the most unique and pristine environments in the world let alone the United Sates.  We will also visit numerous other cultural and natural sites such as Devils Tower.  I believe that this will inspire an appreciation of these wonders and encourage the students to be ardent supporters of them.  I believe that the questions that we will address, especially those that impact the Park’s and their future, will motivate them to become life-long learners and to address some of the most important questions of the day.  (If it doesn’t then they are not breathing and we are all doomed).

7) There is a service learning component of the course in that we will be collecting carbon flux data.  This data will be compiled along with data from future courses and presented to YNP (they have requested our data).  

Relationship to program assessment objectives: The course offers current, relevant material to undergraduates taking coursework in the areas of geology, biology and natural history.  The instructor for the course continually introduces new subjects and seeks researchers and workers in the field to present timely issues.  There is a nucleus of topics taught each year that address the basic techniques of field research.  The field work prepares the students for our undergraduate research program, gives them an advantage for admission into highly competitive post-baccalaureate programs and aids in their employability.  The practical field skills, knowledge base and critical thinking skills acquired in this course provide the basis for students to take more advanced courses in a variety of majors throughout the University.  .
This course meets the goals of general education and relates to the program’s assessment objectives in the following ways:

1) Think critically and analytically, integrate and synthesize knowledge, and draw conclusions from complex information.  Students will design and present various experiments, collect and analyze data and write lab reports.  They will consider some of the major problems facing YNP and the global environment.  The students will collect data on Carbon flux in the Greater Yellowstone Ecosystem and prepare a report for YNP.
2) Make sound ethical and value judgments based on the development of a personal value system, an understanding of the cultural heritage students share, and a knowledge of past successes, failures, and consequences of individual roles and societal choices.  Students will evaluate their use of resources and the impact their consumption practices have on the environment in regards to: energy, metals and food.  
3) Understand and appreciate the cultures of the U.S. and other countries, both contemporary and historical, appreciate cultural diversity, and live responsibly in an interdependent world.  Students will consider the various cultures that we come in contact with including American Indian.  They will consider the conflict generated by entities such as the YNP and the local economy in regards to tourism, hunting, ranching, etc.
4) Acquire a base of knowledge common to educated persons, the capacity to expand that base over their lifetime by understanding the way that knowledge is generated, organized, tested, and modified, while recognizing the past and current limits to understanding.  We will be addressing some of the most pressing problems facing the students’ and the Park’s future.  Students will consider their ability to solve these problems and make an impact on their future.
5) Communicate effectively in written, oral, and symbolic form with an appreciation of aesthetic and logical considerations in conveying ideas.  Students will prepare a report on C flux to be submitted to YNP.  They will also be required to compile a field notebook and daily journal.  
6) Understand the natural and physical world, the process by which scientific concepts are developed, tested, and modified, and the reliability and limitations of scientific knowledge.  There are scientific, cultural and religious aspects of this course.  Students will be exposed to and asked to identify various ways of “knowing’ about the world.  Students will consider various scientific viewpoints and determine which, if any, have more weight, e.g. global warming.
7) Appreciate the importance of the fine and performing arts.  Students will have an opportunity to visit a world class museum of western art in Cody, WY.  They will also visit a Rodeo.  
8) Develop the mathematical and quantitative skills necessary for calculation, analysis, and problem solving, and the ability to use a computer when appropriate.  Students will operate equipment, analyze data and apply statistics.
9) Understand the factors and habits that are essential for continual mental and physical health and well-being, and evaluate the information and advice offered on these topics.  Many find that being immersed in natural wonders such as those found at YNP has a positive aspect on their well-being.  I have found that students who have participated in this course in the past have learned much about this side of the experience.  


Students are asked to come to the field prepared.  This includes assessments of their physical health so that they can participate.  It also forces them to think about what they need to have on hand to stay healthy.  In the beginning of the course I find that many students come to the field unprepared as to dress, water bottles, sun screen, etc.  After a few times in the field I no longer have to tell them what to bring.  
Budgetary impact: This course will be self-sustained.  All costs including salary are integrated into course fees. The course is offered and administered through the Travel Study Office in Continuing Education, and is offered exclusively in the Summer session.  
Course description: (50 word limit)  An interdisciplinary introduction to field methods, geology, ecology and natural history.  Involves on-line work with additional lectures and labs at Yellowstone National Park and locations en route.  Additional course fees apply.  Students with disabilities may be accommodated.  Biology or Geology/Geography majors take Bio/Geo 451 or see Department Chair. Summers only.
If dual listed, list graduate level requirements for the following:  
1. Content (e.g., What are additional presentation/project requirements?) 
2. Intensity (e.g., How are the processes and standards of evaluation different for graduates and undergraduates? ) 
3. Self-Directed (e.g., How are research expectations differ for graduates and undergraduates?) 


Course objectives and tentative course syllabus:  
Upon successful completion of this course, students will be able to:
1) demonstrate field methods in geology and ecology including but not limited to: data recording, use of GPS and maps, stream and lake sampling, vegetation and tree sampling, trapping grid design, handling of trapped mammals and use of dichotomous keys

2) utilize field equipment including but not limited to: GPS, water chemistry, water sampling devices, trapping equipment, vegetation sampling devices such as increment corers and "throw squares", atmospheric sampling devices, USGS maps, field radios

3) identify minerals, rocks and animals using keys and field guides

4) recognize basic petrology, mineralogy and geomorphology of the regions we visit

5) recognize  the unique ecologies of the regions we visit

6) use basic statistical methods for analysis of the data we collect

7) evaluate and analyze resource acquisition, e.g. mining, forestry, and the impact that this has on the environment and people of the region

8) demonstrate safety in field study
9) reflect upon their personal choices that impact the environment and develop an appreciation for alternative perspectives by meeting those who hold those views
Major topics of the course:

1) Ecology as it relates to Yellowstone National Park and the Upper Great Plains especially topics such as:

a) Wolf reintroduction

b) Invasive species and diseases such as “whirling disease” and Brucellosis

c) Succession and fire as part of nature

d) Global climate change

2) Geology including topics such as:

a) Plate tectonics and “hot spots”

b) Geothermal features of Yellowstone

c) Glacial geology

d) Mineral formation

3) The impact of man on the environment including topics such as

a) The dual nature of the Park system’s mandate i.e. to preserve and make available to the public

b) The clash of cultures that are exemplified by the reintroduction of the wolf

c) Management challenges of the Greater Yellowstone Ecosystem, e.g. tourism vs. ranching, bison vs. cattle, preservation of native species stocks vs. hunting or fishing

d) Resource acquisition and the impact on the environment e.g. gold mining in the Black Hills and Yellowstone, strip mining, oil production

e) Farming and ranching and their impact on the environment, e.g. irrigation, overgrazing

f) Development and fragmentation of ecosystems, e.g. touristy, retirement homes

g) Religious significance of natural forms such as Mato Tipila (Devils Tower) and Pahá Sápa (Black Hills) to American Indians and their use by non-native peoples

h) The current state of what people consider natural

4) Field methods

a) Proper experimental design and data collection techniques for field work

b) Data analysis using basic statistics

c) Interpretation of experimental results

d) Map reading and the use of compasses and GPS

e) Carbon flux analysis of both soil and vegetation (this data will be used in a proposed study of C flux in YNP and will be made available to the Park at their request)

f) Vegetation analysis, including plot and plotless methods

g) Population analysis of small mammals

h) Basic stream analysis
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Syllabus

Instructor:  Dr. George Clokey

Office:  311 Upham Hall, University of Wisconsin-Whitewater, 800 W. Main Street, Whitewater WI 53190
Campus Phone: 262-472-5140;    Cell Phone: TBA;    Email: clokeyg@uww.edu 

Title:  Ecology & Geology of Yellowstone Natl. Park & Upper Great Plains, (Eco & Geo YNP & UGP)
Dept. Prefix:  BIOLOGY 250 or GEOLGY 250

Credits:  4 cr. GL

Pre-requisite / Co-requisite:  MATH 140 or MATH 141
Course Registration:  Since this course involves travel to and from Yellowstone National Park you must contact either Dr. Clokey, 262-472-5140, or Kari Borne, 272 471 1003, to register, you can’t register via WINS

Course Description: This is a General Laboratory* (GL) course offered for all students.  The course consists of two sections: 1) a two week on-line section held in early July and 2) a two week travel section held in late July.  During the on-line section you will learn background material and general information about our travel study area.  There will be links and lectures on D2L.  On-line work time will be about 2-2.5 hours per day not including study time (total of 20-25 hours of lectures).  You will be tested on this material by on-line exams and worksheets.  During the travel section we will travel to Yellowstone National Park and engage in field studies in the Park and at sites along the way.  You will also learn more material in this section.  While in the field we will conduct labs and lectures for about 6-8 hours each day (total of about 30 hours each for lectures and labs or 60 hours total).  You will be tested by written exams and practical exams, field books, specimen collections and participation.  

* Biology and Geology major or minors wishing to have a field experience in Yellowstone should consider Biology/Geology 451.  If that is not possible, special arrangements may be made to count this course in the major.  Permission must be obtained on an individual basis from the respective Dept. Chair.  Extra work may be involved and it may count for fewer credits.  

Office Hours:  Due to the nature of the course there are no regularly scheduled office hours.  During the on-line portion of the course you may contact me via email (see above) or D2L.  During the travel portion of the course you will be in contact with the Teaching Assistant (TA) and me all of the time while we are in the field.  When not in the field, you can set up an appointment for non-urgent business.  For urgent problems come to either of our motel rooms at any time (please knock) or try my cell phone.  If you need to contact me prior to the start of the course or after the course has finished I can be reached at my University office address listed above.  

Course Objectives:  This is an introductory course suitable for all students with an interest in the sites covered.  The course is designed to introduce the student to the natural history, geology and ecology of Yellowstone National Park (YNP), the upper Great Plains and the Black Hills.  It will also provide an introduction to the techniques of field biology and geology.  During the course students will explore some of the philosophies of conservation being applied to the regions of study and critically examine differing views on topics such as: 1) wolf re-introduction into YNP, 2) impact of global climate change, 3) resource use and conservation, 4) preservation vs. access etc.  Upon satisfactory completion of this course, students will be able to: 1) Follow basic protocols for data collection in the field, 2) acquire a basic knowledge of several instruments and techniques used in field work, 3) understand proper collection methods for specimens, 4) describe the inter-relationships between life forms at a local and global level, 5) critically examine the pros and cons of several contemporary environmental issues, 6) understand how the fundamental principles of ecology and geology may impact their everyday lives.  

Students will participate in fieldwork in ecology, geology and natural history.  Students will:
1) Acquire a working knowledge of field geologic and ecologic techniques including but not limited to: data recording, use of GPS and maps, stream and lake sampling, vegetation and tree sampling, trapping grid design, handling of trapped mammals and use of dichotomous keys

2) Acquire a working knowledge of field equipment including but not limited to: GPS, water chemistry, water sampling devices, trapping equipment, vegetation sampling devices such as increment corers and "throw squares", atmospheric sampling devices, USGS maps, field radios

3) Learn to identify minerals, rocks and animals using keys and field guides

4) Learn basic petrology, mineralogy and geomorphology of the regions we visit

5) Learn the unique ecologies of the regions we visit

6) Learn basic statistical methods for analysis of the data we collect

7) Learn about resource acquisition, e.g. mining, forestry, and the impact that this has on the environment and people of the region

8) Learn safety in field study
Course Textbook & Supplies:

1) "Yellowstone Resources and Issues, current year", (YRI), handed out.  

2) Baron, D.; 2005; The Beast in the Garden; W.W. Norton & Co., New York, NY

3) A dictionary of geologic terms is highly recommended but not required; I’ll have a copy or two.  "Dictionary of Geologic Terms", (current ed.), Bates and Jackson is available at the UWW bookstore.  

4) You must also purchase several tackle boxes for specimen collection.  We will instruct you as to the type of boxes to get prior to the trip.  

5) Field Notebook, handed out

Attendance Policy:  For the travel part of the course attendance is mandatory at all times for all activities.  This is a field course and you are required to participate in everything we do to the best of your abilities.  Attendance will be part of your grade and missing anything may lower you grade.  We can only accommodate absence for illness or injury that occurs during the trip; there will be no absence for University sponsored events since we are too far away from the University.  While on the trip if you are injured or become ill you must inform the instructor immediately.  We will transport you to medical facilities as appropriate.  This applies to even minor problems since they can turn into major problems and we want you to be well.


For the on-line part of the course you are expected to meet the deadlines for each assignment.  There will be ample time to complete them.  I expect you to plan your schedule so that foreseeable events such as vacations, weddings etc. are accounted for and will not prevent you from completing your assignments on time.  The ONLY exceptions to this rule are sudden and serious illness or death in the immediate family.  You must provide a written doctor’s note for a severe illness or a notice of death, e.g. an obituary, for death in the family.  

Students who use the Center for Students with Disabilities (CSD) for test taking assistance:  Since we are in the field you will not have access to CSD.  Prior to leaving we will work something out with CSD so that accommodations can be made.  Either one of the TAs or I can read the test, we’ll give you extra time or what ever it takes, no worries.  

Grading Policy:  A, 90% and up; B, 80 – 89%; C, 70 – 79%; D 60 – 69%; F below 60%.  

There will not be a curve, and there is no extra credit.

Grading List (subject to change):
	Assessment Type
	% of Final Grade

	2 On-line exams:    (7.5% each)
	10%

	2 Written exams:    (25% each)
	50%

	2 Practical exams:  (7.5% each)
	20%

	Notebook
	5%

	Field collections
	7.5%

	Various worksheets, both on-line and in the field
	5%

	Class participation
	2.5%


Details of Grading:

1) The on-line exams will be multiple choice, true-false and short answer.  
2) The written exams in the travel section will be multiple choice, true-false, short answer and short essay.  They will be given at various stops while we travel (see Travel Itinerary & Course Calendar).

3) For practical exams you will need to identify specimens and answer questions about them.  They are timed and will be given, along with the written exams, at various stops while we travel (see Travel Itinerary & Course Calendar).
4) Compilation of a comprehensive field notebook (see "Notebook" below) will be required of the students. 

5) Students will assemble plant, rock and mineral collections from the study areas.  The collections will be evaluated for completeness and used as a study aid for practical and field exams.  We will instruct the students as to what may be lawfully collected.  

6) Class Participation: Identification and interpretation questions on flora, fauna and geology of the study areas will be given during the trip from time to time.  It is imperative that the student stay current with the information given.  In other words if we tell you or show you something it is fair game for us to ask you about it later.  The students will be asked to discuss and apply information from the assigned readings in the context of fieldwork activities.  We will also ask questions and hold discussions in the field on ecology, geology and paleontology.  Participation in discussions on the philosophical issues involved in conservation will be expected of all students.  Students will be judged on both the amount and relevance of their participation.  

Notebook:

1) We’ll hand out an orange field notebook.  In the notebook, you will record on a daily basis: a log documenting activities, comments, specimens and features.  This notebook is an important study guide and reference and will count as part of your grade.  

2) Parts of the Notebook

a) Table of contents:  The table of contents will allow anyone to easily find the various sections of the notebook.  

b) Log:  The log will be a description of the day's events and any important comments and notes that you wish to make.  In this section you will also list your samples such as rocks, plants, animals etc. and you will refer to a more complete description of the finds in the appropriate section as listed below. 

c) Four sections containing field notes on samples (animals, plants, rocks and formations):  The specific sections on samples will contain notes as listed below.  Each entry should be segregated as to section (Sample sections are: Animal, Plant, Rock or Formation).  Each entry in a section should be numbered so that you can refer to it in the log section (e.g. We found an emu today (see Animal p12)).  Sample sections and necessary data are as follows (an entry may not include all of the information but you should attempt to collect as much data as possible): 

i) Field notes on Animals

1. species

2. date, time of day, exact location from GPS if possible

3. weather

4. habitat including other animals and plants associated with animal

5. behavior

6. comments and drawings

ii) Field notes on Plants

1. species

2. date, exact location from GPS if possible

3. soil type and general gross climactic features, e.g. sandy soil, desert

4. habitat including other plants and animals associated with plant

5. comments and drawings

iii) Field notes on Rocks

1. rock type

2. date, exact location from GPS if possible

3. stratigraphy, lithology, mineralogy

4. fossil type and species, paleo-ecology

5. comments and drawings

3) We will be checking the log part of the notebook and sample sections.  If you want to write other personal stuff, do so at the end of the notebook.  The log section should be a "scientific document".  With all this in mind think about how to arrange it before you start so it is not a mess.  

The University of Wisconsin-Whitewater is dedicated to a safe, supportive and non-discriminatory learning environment.  It is the responsibility of all undergraduate and graduate students to familiarize themselves with University policies regarding Special Accommodations, Academic Misconduct, Religious Beliefs Accommodation, Discrimination and Absence for University Sponsored Events (for details please refer to the Schedule of Classes; the “Rights and Responsibilities” section of the Undergraduate Catalog; the Academic Requirements and Policies and the Facilities and Services sections of the Graduate Catalog; and the “Student Academic Disciplinary Procedures (UWS Chapter 14); and the “Student Nonacademic Disciplinary Procedures" (UWS Chapter 17)).  As stated in the section entitled “Attendance Policy” during the travel section we cannot accommodate absence for University Sponsored Events.

On-Line Syllabus

	Day
	Topics & Assignment
	Readings

	M
	Introduction to YNP
	Baron1, YRI2 p 3-34, D2L3 History

	T
	Basic Petrology & Mineralogy, Plate Tectonics & Hot Spots; 

Geology Worksheet 1: Rock Composition
	D2L Petrology & Mineralogy, Plate Tectonics

	W
	Geology of YNP and Absaroka Range, Glacial Geology

Geology Worksheet 2: Geologic Timetable of YNP
	D2L Alpine Glaciation; YRI p 43-55;

	R
	Mining: Conservation, Resource Use & Environmental Issues; Mapping, Use of Compass & GPS; Mapping Worksheet
	D2L Mining Issues, Mapping & GPS

	F
	ON-LINE Exam 1 (covers through Thursday)

Greater Yellowstone Ecosystem (GYE)
	YRI p 35-41, D2L Ecosystems

	M
	Life in Extreme Conditions; Unique ecosystems in Hydrothermal Features; Micro-Habitats
	YRI p 57-66, D2L Biology of Extremophiles; Micro-Habitats

	T
	YNP Vegetation and Wildlife, Management Issues;

Dichotomous Key Worksheet
	YRI p 67-74, 89-137; D2L Bears vs. Tourists

	W
	Fire: History in YNP, Management of Fire, Effects on Ecosystem
	YRI p 75-96, D2L Fire & YNP, Succession, Adaptations

	R
	Reintroduction of Wolves to YNP, Energy Flow in Ecosystems, Global Climate Change
	YRI p 139-181, D2L Trophic Cascades, Keystone Species

	F
	Park Issues, ON-LINE Exam 2
	YRI p 139-181


1 The Baron book, The Beast in the Garden should be read prior to the trip as it will be discussed during the trip.
2 YRI stands for the Yellowstone Resources and Issues book

3 D2L stands for links to reading assignments at the D2L site

Travel Itinerary & Course Calendar (tentative):

Note: The course will start the Monday of the 2nd or 3rd week of July and end on Sunday 14 days later.  Exact dates will be determined based on outside factors which can interfere with our visit to various sites.


This is a field course and as such field events will determine to a degree what will be taught.  We plan to teach numerous basic concepts but we will also rely on opportunities as they present themselves.  Due to weather conditions or logistics we may not cover the topic on the day listed but we will cover all of the topics listed.  A more detailed description of the labs is included in the handout titled “Labs”.


At any time during the course you will be expected to participate in discussions and answer questions on previously presented material or material from the reading.  You will be graded on your response.  For more detail see "Grading Policy" above.  

Mon., Day 1; UWW to Mitchell, SD:


We will discuss WI, MN and SD biomes, geology, unique vegetation and climate change.  As we travel we will point out and discuss formation and significance of the unique features of geology and ecology.  We will discuss large scale climatic influences such as air circulation cells and the effects of mountain ranges on rainfall.  As we progress from east to west we will point out changes in vegetation and agriculture brought about by these climatic changes.  As opportunity presents we will discuss unique biomes of the region such as oak savannas and unique flora and their adaptations.  Any rock, geologic formation, plant or animal that we point out or sample will be expected to be recorded in your field notebook.  This applies throughout the course.  I will attempt to record all lecture and conversations for playback later.  I will also hold review sessions as often as I can in the evening.  
Tues. Day 2; Mitchell, SD to Hulett, WY:  Lab: Devils Tower (continued on Day 12)

We'll travel across SD to Devils Tower National Monument, WY.  We’ll discuss the formation of this feature.  There are several unique Mesozoic, oceanic fossils that we will attempt to find and examine.  We will look at a lower elevation pine forest and compare it to the higher elevation forests near Yellowstone.  We will observe behavior of a prairie dog community.  
Wed., Day 3; Hulett, WY to K-Z, Cody, WY:


We’ll drive to the K-Z Guest Ranch.  Along the way we’ll cover desert climates and cross through the Big Horn Mountain.  The K-Z will be our base of operations for the majority of the trip.  
Thur., Day 4; K-Z:  Labs: Trapping Grid, Plot Method, Plot-Less Method, Canopy Analysis, C Flux Plants, C Flux Ground, Treasure Hunt, Stream Analysis

Over the next 3 days we will accomplish the studies listed below.  

1) We will learn how to use GPS, read USGS quadrangle maps and determine position by compass and GPS.  Students will be required to verify the location of sampling sites, locate their position and participate in a “treasure hunt” using the GPS, compass and USGS maps.  

2) We will establish a trapping grid for small mammals.  We will conduct a capture/recapture study and analyze the data using various statistical methods.  We will also engage in other common techniques for sampling small mammals.  

3) We will learn several sampling techniques for vegetation including plot and plotless methods.  We will conduct age determination by tree coring.  We will analyze the data using various statistical methods.  

4) We will conduct an analysis of carbon flux in the living (biotic) and non-living (abiotic) parts of the ecosystem and determine where carbon is going to and coming from.  Some of this lab will be conducted in the Park at a later date (Day 9).

5) We will visit Sunlight Creek for work on stream chemistry and biology.  You will learn techniques such as chemical analysis and identification of organisms using keys.  You will get wet.

Fri., Day 5; K-Z:  


See Above.  

Sat., Day 6; K-Z:  


In the morning we will finish the various labs and collect equipment.  After all work is finished you will have time to study for the 1st exam.  


The 1st exam will be held in the afternoon or after dinner.  It will consist of short essay, a few multiple choice and true false questions and a practical section.  Any specimens collected up to this point are fair game on the practical.  We will collect your field notebook and view your collections for grading.

When you are finished you are free to do what you wish.  

Sun., Day 7; K-Z:  


This is a free day.  We can offer a van to Yellowstone for sightseeing or to Cody for the museum (Buffalo Bill Museum, Whitney Gallery of Western Art, Plains Indian Museum, Cody Firearms Museum and Draper Natural History Museum), etc.  Cody has many unique educational opportunities and the museums are excellent.  There are also horseback rides, trips on the lake and fishing offered by the K-Z.  All extra expenses are the responsibility of the student.  
Mon., Day 8; K-Z:  Lab: Water Falls, Hot Springs & Geysers, Wildlife

We will travel to Yellowstone National Park to study the two major types of geothermal features found in the Park.  These are represented by Upper Geyser Basin (Old Faithful) and Mammoth Hot Springs.  We will study fumaroles, hot springs, mud pots, geysers, travertine terraces and sinter deposits.  We will explore the unique micro environment created by the geothermal features and discuss the thermophilic bacteria and algae that live in these extreme environments.  While in YNP we will observe the flora and fauna.  
Tues., Day 9; K-Z:  Labs Track Analysis, Skulls & Teeth, Wildlife


We'll leave the K-Z (ca. 5:00 AM) to be on site in Lamar Valley early.  Dr. Jim Halfpenny, wildlife biologist/naturalist, will talk on carnivore ecology of YNP and the reintroduction of wolves.  This is an all day exercise with Dr. Halfpenny and he will be conducting the study.  He is an expert on large mammals and conducts research in the park.  We will learn various field techniques for studying large carnivores and interpreting their behavior.  We will learn tracking techniques and their interpretations.  We'll try to view wolves (we have seen them every year we have been there) and any other large mammal we find (coyote, pronghorn, bison, bear, etc.).  I will also conduct a lab on skulls and dentition as time permits.  The specimens will be available at the K-Z for later viewing.  During the latter part of the day we will finish the C Flux Ground Lab.

Wed., Day 10; K-Z:  Lab: Water Falls, Hot Springs & Geysers, Wildlife


We will view the Grand Canyon of the Yellowstone and the Tower Falls basalt flows.  We will discuss how the Canyon formed and why Yellowstone Falls is located where it is.  We will see effects of hot springs on geology and ecology.  We will discuss the 3 caldera events that shaped Yellowstone.  We will look at a basaltic lava flow and see paleosols.  We will examine areas for fire destruction and recovery and discus the adaptations that allow the flora and fauna to survive periodic fires.  Ecologic succession will be explained and viewed at Mt. Washburn.  
Thur., Day 11; K-Z:  Lab: Glacial Features, Wildlife


We will cross the Beartooth Mountains to Rock Creek overlook to study alpine glacial processes and high altitude ecology.  We'll stop at Beartooth Lake for landslides and the ecologic disturbance they cause and at Beartooth Pass for tundra biomes and permafrost geology.  We will view adaptations that the various plants have that allow them to survive in the harsh environments found at elevation.  We will see unique micro ecosystems such as “pink snow”.  In the evening we will pack all equipment and get ready to leave early next day.  

Fri., Day 12; K-Z to Spearfish, SD:  Lab: Devils Tower (continued from Day 2)


We’ll leave the K-Z and travel to Spearfish, SD.  We’ll travel through Shell Creek Canyon over the Big Horn Mountains.  Along the way we will review material for the next exam.  In the evening we will meet with a Lakota Pipe Carrier, Dr. Jace DeCory of Black Hills State University.  We’ll discuss the significance of the Black Hill to the Lakota Sioux.  

Sat., Day 13; Spearfish, SD to Mitchell, SD:  Lab: Mines


We’ll leave for Mitchell, SD.  We’ll stop at Mt. Rushmore and the Homestake Mine in Lead, SD.  We’ll discuss the geology of the Black Hills.  We’ll also cover why the Hills have such unique biology.  We’ll discuss the conflict that the development of the Black Hills has generated with resource preservation and the American Indian culture.  


The 2nd test will be held at the motel in Mitchell or when we return to UWW.  It will consist of short essay, a few multiple choice and true false and a practical section.  Although the exam is not designed as a comprehensive exam but there may be concepts and information that span both the 1st and 2nd exam.  Any specimen collected from the 1st exam up to this point is fair game on the practical.  We will collect your field notebook and view your collections for grading.
Sun., Day 14; Mitchell, SD to UWW:  


Leave Mitchell, SD in AM arrive UWW PM, we'll stop along the way for contact calls for your ride.
Please see attached “Ecology and Geology of Yellowstone Natl. Park and Upper Great Plains Labs”
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