Earth and Life

Winter Enrollment: Accepting New Students CRN (Credit) Level 20041 (16) Fr; 20042 (16) So

Conditions: Students must have one quarter each of college-level biology and college-level geology; college level chemistry recommended. Contact faculty for further information.  

Description

Geologic changes throughout Earth's history have strongly influenced the evolution and development of all life on earth. This year-long interdisciplinary program in biology and geology will examine the development of our planet and the cycles and transformations of matter and energy in living and nonliving systems. Students will gain an understanding of biological and physical Earth processes on a variety of scales. We will study basic concepts in earth science such as geologic time, plate tectonics, earth materials, nutrient cycling, and climate change. Living systems will be studied on the molecular, cellular, organismal and ecosystem levels, emphasizing the strong connections between biological and geological processes.

Fall quarter introduced students to fundamental principles in geology and biology by studying early Earth history and evolution. In winter quarter, we will investigate systems that highlight how earth processes support life. In spring quarter, students will use this background to engage in projects. Field trips will be an integral part of this program, allowing students to experience the natural world using skills they learned. Each quarter, program activities will include: lectures, small group problem-solving workshops, laboratories, field trips and seminars. There will be opportunities for small groups of students to conduct hands-on scientific investigations, particularly in the field. Students will learn to describe their work through scientific writing and presentations.

This program is designed for students who want to take their first year of college science using an interdisciplinary framework. It will be a rigorous program, requiring a serious commitment of time and effort. Overall, we expect students to end the program in the spring with a solid working knowledge of scientific and mathematical concepts, and with the ability to reason critically and solve problems. Students will also gain a strong appreciation of the interconnectedness of biological and physical systems, and an ability to apply this knowledge to complex problems.

Boating down the Colorado River though the Grand Canyon while conducting field work is a great way to learn about geological and ecological processes. All students in the program will participate in field work though only a select few (approximately 14 students) will be able to participate in the Grand Canyon river trip. For the river trip, students will be selected through an application and interview process. The expense of this trip is often prohibitive ($1,700 plus airfare to and from Las Vegas); however, alternative less expensive options for independent projects will be available so that all students gain hands-on research experience in the field.  

Maximum Enrollment: 40

Required Fees: Spring has three options: $1,700 for a two-week trip to the Grand Canyon; $450 for field research expenses in Arizona; or students may remain in Olympia and complete field research locally.

Preparatory for studies or careers in: biology, geology, earth science and environmental studies.

Winter 2012 Quarter Schedule
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	
	9-10.30

Lecture/Workshop

10.30-12 

Lecture/Workshop
	9-10.30

Lecture/Workshop

10.30-12 

Lecture/Workshop


	9-12:00

Science Skills and Related Activities
	9-12 

Biology, Chemistry or Geology Labs



	
	Lunch
	Lunch


	Lunch


	Lunch



	
	2-3.30

Seminar

	Governance
	1-2.30

Faculty Seminar

	1-4

Biology, Chemistry or Geology Labs


	Fall Quarter

	Geology
	Biology

	Evolution of the Universe

Earth and Plate Tectonics

Igneous, Sedimentary, Metamorphic Rocks

Volcanoes and Seismology

Glacial Geology

Geological time scale

Evolution of Life on Earth

Emergence of biotic and abiotic components

Geologic Carbon Reservoirs
	Chemical Evolution and Properties of Water

Darwin’s Observations

Fossil Record

Genetic Variation -  Mitosis and Meiosis

How are Genes Inherited - Mendelian Genetics 

Evolutionary Forces and Population Genetics

Speciation & Phylogenetics

Viruses, Bacteria and Archaea

Protists, Plants and Fungi

	Winter Quarter

	Geology
	Biology

	Physical and Chemical Weathering
Soils 
Nutrient Cycling 
Trace metal cycling --Geology & microbes
Geologic carbon cycle 
Carbon, Climate, and Climate Change


Geologic proxies for climate 

Hydrology (Focus on Southwest)
Geology of the Southwestern US
Intro to Geology of the Grand Canyon
	Cell structure and Proteins

Lipids, Membranes, Nucleic acids 

Transcription, the genetic code, translation

Gene Regulation

Carbohydrates, Cellular Respiration and Photosynthesis

Plants of the Southwestern U.S.

Plants of the Southwestern U.S.

Adaptations to Arid Environments

Fauna of the Grand Canyon

	Spring Quarter

	Research Preparation

Research Preparation

Trip

Trip

Trip

Off

Research Lab Work

Research Lab Work

Data Analysis and Presentations

Final Papers and Summative Evaluation Work

	Earth and Life 
	FACULTY
	Abir Biswas, Lab II 2265, x6433, biswasa@evergreen.edu

	Winter 2013 Syllabus
	
	Clarissa Dirks, Lab I 2011, x6612, dirksc@evergreen.edu

	Weekly Schedule
	Tue
	Wed
	Thu
	Fri

	9:00 AM
	 Lecture/Workshop 
	 Lecture/Workshop 
	Biology/Geology Science Skils
	Laboratory (Geology or Biology)

	10:00 AM
	SEM II D1107
	LH 02
	CAL 
	Lab I 1051/1040 or Geology Lab

	11:00 AM
	 Biology 9-10:30 Geology 10:30-12:00
	 Geology 9-10:30 Biology 10:30-12:00
	9:00 to 12:00
	9:00 -12:00 

	12:00 PM
	 
	 
	 
	 

	1:00 PM
	 
	 
	Faculty Seminar 1- 2:30
	 

	2:00 PM
	Seminar 1:00-2:30
	 
	 
	 

	3:00 PM
	Sem II A 3107 or 3109
	 
	 
	 

	4:00 PM
	2:45-3:15 Faculty-SIT meeting
	 
	 
	 

	5:00 PM
	 
	 
	 
	 

	
	
	
	
	

	WEEK
	BIOLOGY
	GEOLOGY
	SEMINAR
	LABORATORY

	 
	Homework: due Tuesday AM 
	Homework: due Friday AM 
	 
	 

	1
	Introduction to Winter Program
	Physical and Chemical Weathering
	Group Work for Research
	Biology: Tardigrades and Molluscs

	 
	Proteins Reading: Ch 3
	 Reading : Grotzinger Ch. 16
	No Reading
	 

	2
	Lipids, Membranes, Nucleic Acids
	Soils
	Soil Development and Cryptobiotic soil 
	Geology: Soils Part I

	 
	Reading: Ch 6 & 4
	 Reading : Chapin Ch. 3 (Posted on Moodle)
	Posted on Moodle site


	 

	 
	HW: Ch 6 questions 
	HW: All Grotzinger Ch. 16 questions
	 
	 

	3
	Transcription & Translation             Biology Exam I Tuesday
	Nutrient Cycling
	Nutrients and Nutrient Cycling
	Geology: Soils Part II

	 
	Reading: Ch 15 & 16
	 Readings: Likens 2004 and Likens et al. 1967 (Posted on Moodle)
	Posted on Moodle site


	 

	 
	HW: Ch 16 questions 
	HW: Review Questions at end of Chapin Ch. 3
	 
	 

	4
	Gene Regulation      
	Geology and Microbes
	Biodiversity, Biogeography, Geobiology
	Biology: DNA Isolation and manipulation

	 
	Reading: Ch 17 &18
	 Reading: Grotzinger Ch. 15 (p. 408-418) and Uroz et al. 2009 (Mineral weathering by bacteria)
	Posted on Moodle site


	 

	 
	HW: Ch 18 questions
	HW: Summaries of Week 3 Likens Readings - Details posted on Moodle
	 
	 

	5
	Carbohydrates and Cellular Respiration
	Geologic Carbon Cycle          Geology Mid-Exam Wednesday
	Paleoclimate and Paleoclimate Indicators
	Biology: Gel Electrophoresis

	 
	Reading: Ch 5 & 9
	 Reading : Grotzinger Ch. 15
	Posted on Moodle site
	 

	 
	HW: Ch  9 questions
	HW: Summaries of Week 4  Readings – Details posted on Moodle
	 
	 

	6
	Photosynthesis and Southwestern Ecosystems Biology Exam II Wednesday
	Carbon, Climate and Climate Change
	Water Availabilty and Usage
	Biology: Lichens Identification with chemistry

	 
	Reading: Ch 10
	 Reading : Paleoclimatology & Oxygen isotopes (NASA, Posted on Moodle)
	Posted on Moodle site
	 

	 
	HW: Ch 10 questions
	HW: All Grotzinger Ch. 15 questions
	 
	 

	7
	Plants of the Southwest
	Geologic Proxies for Climate (Change)
	Tardigrades
	Biology/Geology: Field Identification of lichens, bryophytes and rocks

	 
	Reading: Posted
	 Reading : Sheppard et al. 2002 (Climate of US Southwest)  + Cobb et al. 2003 (last name A-L) or Wagner et al. 2010 (last name M-Z) (Posted on Moodle)
	Posted on Moodle site
	 

	 
	HW: Mini Report TBA
	HW: Summaries of (Week 7) Readings - Details posted on Moodle
	 
	 

	8
	Plants of the Southwest
	Hydrology and the Southwest
	Southwest Ecosystems: Flora, Fauna, and Geology
	Geology: Ca-mineral weathering Part I

	 
	Biology Quiz Wednesday
	 Reading : Grotzinger Ch.17
	Posted on Moodle site
	 

	 
	HW: Mini Report TBA
	HW: All Grotzinger Ch. 17 questions
	 
	 

	9
	Fauna of the Southwest
	Intro to Geology of the Grand Canyon 
Geology Take-Home Exam due Friday
	Southwest Ecosystems: Flora, Fauna, and Geology
	Geology: Ca-mineral weathering Part II

	 
	Reading: Posted
	 Reading : Grotzinger Ch.18 and 22
	Posted on Moodle site
	 

	 
	HW: Mini Report TBA
	HW: All Grotzinger Ch 18 questions
	 
	 

	10
	Research Presentations
	Research Presentations
	Southwest Ecosystems: Flora, Fauna, and Geology
	Preparation for field work        
Lab Clean Up

	Dec 3 to 7
	 
	 Reading: Geology of National Parks: Grand Canyon (Posted on Moodle)
	Posted on Moodle site
	 

	 
	 
	HW: All Grotzinger Ch. 22 questions
	 
	 


