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I. General Information


Geological and Planetary Sciences Committee

Student Members

Meghan Crowley (Geochemistry, ’07), Student Co-Chair

Andrea Dubin (Geochemistry, ’09)

Aimee Gillespie (Geobiology, ’09)

Rebecca Streit (Geology, ’07)

Sonia Tikoo (Geology, ’08), Student Co-Chair

Karen Wang (Geochemistry, ’08)

Faculty Members

Dr. Paul Asimow, Associate Professor of Geology and Geochemistry

Dr. Michael Brown, Professor of Planetary Astronomy
Dr. Robert Clayton, Professor of Geophysics

Dr. John Eiler, Professor of Geochemistry

Dr. Joseph Kirschvink, Professor of Geobiology

Dr. George Rossman, Professor of Mineralogy and Division Academic Officer

II. Research


A. Feedback Collection

Committee Meetings


The student and faculty committee members met on a weekly to biweekly basis. In the first weeks we discussed possible topics of investigation for the committee. These topics were brought to our attention through (1) individual experiences of committee members, (2) informal interactions between committee members and other students, and (3) discussions between undergraduates and their faculty option representative. Following the identification of issues, the subsequent committee meetings focused on brainstorming possible solutions to these issues.

Option Meetings


Three option-specific meetings were held: geobiology, geochemistry, and geology. Faculty members and undergraduate students in each option were encouraged to attend the appropriate meeting. All meetings were attended by the appropriate faculty option representative and student committee members. Attendance at the meetings was as follows:

Geobiology: 3 professors, 4 students

Geochemistry: 1 professor, 4 students 

Geology: 1 professor, 6 students 

The option meetings provided a forum for students and faculty members within each option to discuss division-wide and option-specific issues and possible solutions. The topics brainstormed by the committee were presented and discussed. In addition, students and professors were also encouraged to raise other concerns and put forth alternative solutions. The meetings were also intended to serve as an informal setting for students and professors within an option to get to know one another.

There was no geophysics option meeting for two main reasons: (1) there is only one undergraduate studying geophysics and (2) this one student and the option representative were not at Caltech during the time when the option meetings were held. There was no planetary science meeting because there are no undergraduate planetary science students.

B. Areas of Focus

Ge 11abc

Ge 11abc is the introductory course series that is required for all majors within the GPS division. Students identified problems with the Ge 11b curriculum, primarily regarding the effectiveness of the time scale quiz. Students also felt it was problematic that geophysics could not be used to satisfy part of this set of requirements and argued that geophysics was more useful than Ge 11c for certain options. 

Ge 109

Students have generally waited until senior year to take the scientific oral communication course even though this is a recommended sophomore year course. As both students and professors in the division feel that oral presentation skills are essential, the committee chose to focus on encouraging students to take Ge 109 as sophomores so that they would be better prepared for required presentations in various courses as well as SURF presentations.

ACM 95abc

ACM 95abc is required of all students in the division except for geobiology students, who have the option of taking Ch 41abc and Bi/Ch 110. Many students have argued that Ch 41abc or Ch 21abc will better prepare them for their research and future studies and have expressed interest in allowing these courses to substitute for ACM 95abc. Thus, the committee decided to investigate the possibility of allowing students to substitute other courses for ACM 95abc.

Recruitment of more students

Student and faculty concerns regarding the low numbers of GPS majors led the committee to investigate ways to bringing more freshmen into the division.

Geobiology-Appropriate Lab Coursework


The geobiology option, as listed in the course catalog, does not currently include all relevant advanced lab courses.  Additionally, the courses listed are not sufficient to teach geobiology students the techniques they need.

Cross Listing

Geobiology faculty and students felt that not cross-listing certain classes was an issue because the content of the courses is interdisciplinary.  We looked into cross-listing Ge11B and Ge104 with the biology department to more accurately represent the courses, and to encourage non-geoscience students to take these classes.

Ge 112

There is a general consensus amongst students that there is too much material contained in Ge112 for a one-term course. It had been decided in previous SFC conferences that Ge112 would be split into two terms (Ge112ab). This has not happened yet due to issues in dividing the course material appropriately. There are also issues regarding how to accommodate a second term of Ge112 in the junior year schedule, which is already heavy with ACM95, mineralogy, petrology, and applied geophysics coursework.

Geology Graduation Requirements: Ge 112 and Ge 115

The accommodation of a second term of Ge 112 requires changes to the geology option requirements. The challenge before the committee was to do this without expanding the total number of units required for the geology major, while at the same time ensuring that geology students would not graduate with significant gaps in their knowledge of earth science. Under the current set of graduation requirements for the geology option students must take one of the following sequences: {Ge112a, Ge115b, and Ge111ab} or {Ge112a, Ge112b, Ge111ab} or {Ge112a, Ge112b, Ge115b, and 3 units of Ge10}. This solution was unsatisfactory because it would allow students taking Ge112b to graduate with either no metamorphic petrology course or no geophysics course. Thus, the committee decided to investigate other ways to accommodate and incorporate a second term of Ge 112b into the geology option requirements.

ArcGIS course

There is a lack of in-depth, formal instruction on the use and applications of ArcGIS, which makes ArcGIS-related coursework more difficult and inconvenient. In addition, this puts students who are looking to enter the private sector at a disadvantage compared to students from other schools who have greater experience with ArcGIS.

Geology lab class

The introductory labs available to undergraduates are not generally useful in the geological and planetary sciences.  The committee determined that there are basic lab techniques that are important tools for GPS, and that these should be taught to the students. Thus, the committee decided to investigate the possibility of adding a GPS-specific lab course.

Geochemistry Curriculum

Both students and faculty noticed a lack of classes in certain areas of geochemistry where we could consider adding classes depending on student interest and faculty teaching schedules. Scheduling conflicts were also noted. 

Catalog Formatting

The current catalog formatting enumerates the GPS graduation requirements in the form of a suggested course schedule. Many students feel that this can be especially confusing for the geochemistry and planetary science options since the bulk of the requirements are enumerated in the footnotes. In addition, the geochemistry option requirements appear to be extremely stringent and limiting since the suggested course schedule was not updated when the requirements were changed. It was also noted that the suggested course schedules only include the GPS option requirements and not the institute graduation requirements (e.g. Ma 2ab, Ph 2ab, HSS electives); thus, the suggested course schedules do not reflect the expected course load for each term. Students feel that it would be beneficial to have more representative course schedules that more clearly enumerate what classes need to be taken in order to graduate on time. 

All issues identified by the committee were pursued.
III. Recommendations

Ge 11b


Ge 11b is designed to provide students with a thorough background in earth history, which is a fundamental topic for all students in the earth sciences. Unfortunately, most students and some faculty do not feel that earth history is adequately taught in Ge 11b. A new timescale quiz has been created and put in place, but enough concerns remain that we recommend that the content of the course be reevaluated.  Specifically, students would like a more thorough and systematic treatment of the geologic time scale, including order of magnitude dates for each time scale, and distinguishing characteristics of the time scale boundaries.
Ge 11c and Ge 11d


In the current Ge 11 sequence Ge 11d is offered as an elective but does not satisfy any part of the division graduation requirements. Many students, primarily in the geology option, feel that Ge 11d is much more relevant and would provide better preparation for more advanced level classes than Ge 11c. However, professors in other options (e.g. Planetary Science) believe that Ge 11c is far more beneficial than Ge 11d. Thus, the committee recommends that the division require all students to take Ge 11a and Ge 11b and allow students in specific options (e.g. geology) to substitute Ge 11d for Ge 11c. 

Ge109

Students should be encouraged to take Ge109 during their sophomore year.  (This could be as simple as their advisor or an upperclassman in the division telling them “you really should take Ge109 this term.”)  One of the reasons students stated for waiting until after their sophomore year to take Ge109 was that they did not think they knew enough about geological subjects to feel comfortable presenting in front of graduate students in class.  To address this, it should be made clearer to students (e.g., stated in the syllabus) that they can present on any topic, not just topics of current research.

ACM 95abc

Under the current division requirements all students are required to take ACM 95abc, except for geobiology majors who choose to take Ch 41 abc and Bi/Ch 110 instead. Many students in the geology and geochemistry options feel that other math and science courses are better suited for their particular interests and several students have petitioned to allow other courses to substitute for ACM 95abc. The committee also notes that the ACM 95abc sequence is very important and relevant for students studying geophysics and planetary science. Thus, the committee recommends that ACM 95abc be moved from a division requirement to an option requirement. The committee also recommends that students in the geochemistry option be allowed to substitute either Ch 41abc and ACM/ESE 118 or Ch 21abc and ACM/ESE 118 for the ACM 95abc sequence. The committee recommends that no changes be made to the geology option. Students and faculty both feel that the material covered in ACM 95c (i.e. partial differential equations) is extremely valuable. Although students and faculty feel that a deeper understanding is very important, both feel that PDEs are an integral component of the geology curriculum and part of the material that distinguishes the Caltech geology degree. Thus, the committee recommends that no changes be made to the ACM 95abc requirement for the geology option. However, the committee also recommends that the division investigate the possibility of offering a course on PDEs. This course would be similar in scope to Ge 108 and it would allow all students in the division to pursue further education in chemistry while also being introduced to PDEs. 

Recruitment of more students

The committee feels that freshmen should be encouraged to take Ge 11a since there is room in the freshmen schedule for an additional science elective. Also, faculty should be encouraged to go to “Frosh Camp” since this is a good way to meet students and introduce them to geological sciences.

Geobiology-Appropriate Lab Coursework

The committee recommends that ESE 159 (Environmental Analysis Laboratory) be added to the list of courses that will satisfy the advanced lab requirement.  This course is often successfully petitioned to fulfill this requirement, so it is reasonable to add it to the course catalog.

The committee also recommends that the faculty look into the possibility of adding a geobiology specific lab course or working with the biology division to make Bi 180 more useful to geobiology. Students would like to have a course that covers the relevant portions of Bi 180 with additional techniques taught or co-taught by a member of the geobiology faculty.

The committee investigated the possibility of adding Ge40 to the list of advanced labs.  Initially, students and selected faculty believed it was reasonable to add Ge 40 to the list of advanced labs subject to the restriction that the research be performed in a field that is broadly related to the field (geology, biology, chemistry, ESE, etc.)  However, further upon investigation students and faculty both felt that research was not an appropriate substitute for a lab oriented class. Furthermore, Ge 40 is already listed as an elective for geobiology so students can already receive credit for research. Thus, the committee recommends that no change be made to the geobiology advanced labs.

Cross Listing


Ge11B (Earth and the Biosphere) and Ge104 (Introduction to Geobiology) are courses that provide relevant information to students of the geosciences and biology students, which is why we recommend that these courses become cross-listed with the biology department.


The Ge11B curriculum includes “analysis of the origin and evolution of life in the solar system,” as well as several other topics relevant for biology students.  Lab and field exposure to ancient fauna would also be particularly interesting for biology students.  Cross-listing this course would also give biology-minded freshmen and sophomores exposure to earth science, which they might not otherwise receive. 

Ge104 would be appropriately cross-listed in GPS and biology because of the interdisciplinary nature of the subject matter.   Topics in geology and biology are presented in the context of each other and the history of the earth.  This would increase the number and diversity of students taking the course.

Despite the overlap between geobiology and biology, the Biology Division is not interested in cross listing courses. There is a great deal of flexibility in the biology graduation requirements and encourages students to take courses in GPS. Thus, the committee does not feel that cross listing these courses will necessarily increase the number and diversity of students taking these courses. Accordingly, the committee does not recommend cross listing these courses.

Ge112 curriculum

Following Kerry Sieh’s return from sabbatical in FA-2008, the committee recommends that Ge112 be split into two terms, with the first term being in the fall and the second term being in the spring. The committee recommends that Ge 112a be sedimentology and stratigraphy and Ge 112b be geomorphology. The committee also recommends that Ge 112a be required of all geology majors and Ge 112b be required for geology majors choosing the ‘soft rock’ track. The committee believes that all geology majors should have sedimentology and stratigraphy because it is a fundamental component of geology curriculum across the nation. Furthermore, students without sedimentology and stratigraphy are viewed as having deficiencies in their undergraduate education by graduate schools. Thus, the committee recommends that Ge 112a cover sedimentology and stratigraphy and be required of all geology majors and Ge 112b cover geomorphology and be required of students choosing the ‘soft rock’ track.

Geology Graduation Requirements: Ge 112 and Ge 115

In order to accommodate a second term of Ge 112b and give students the flexibility to specialize in ‘hard rocks’ or ‘soft rocks’ the committee recommends that current graduation requirements

{Ge112a, Ge115b, and Ge111ab} or {Ge112a, Ge112b, Ge111ab} or {Ge112a, Ge112b, Ge115b, and 3 units of Ge10}
be changed to ensure that all geology students are exposed to igneous and metamorphic petrology (lectures and labs) and geophysics. 

The committee recommends the Ge 115 series be changed to ensure that all geology majors are exposed to lectures and labs in both igneous and metamorphic petrology. Specifically, the committee recommends that Ge 115ab be changed to the following:

Ge 115a: 6 units of igneous petrology lectures

Ge 115b: 6 units of metamorphic petrology lectures

Ge 115c: 5 units of igneous and metamorphic petrology labs

only have six units of igneous lectures (Ge 115a) and metamorphic lectures (Ge 115b) and adding another six-unit class to cover both igneous and metamorphic petrology labs (Ge 115c) during the spring term. The committee also recommends offering a six unit analytical lab class (Ge 116; see appropriate section). 

The committee recommends the following graduation requirements for the geology option:

All students: 

Ge112a: Sedimentology and Stratigraphy (12 units)

Ge 115a: Igneous Petrology Lectures (6 units)

Ge 115b: Metamorphic Petrology Lectures (6 units)

Option 1 (Hard Rocks):

Ge 116: Analytical Lab Techniques (6 units)

Ge 111ab: Applied Geophysics (15 units)

Option 2 (Soft Rocks):

Ge 112b: Geomorphology (12 units)

Ge 11d: Geophysics (9 units)

It should be noted that if students choose the second option, with Ge11d as an option requirement, they must take Ge11c for the division requirement. This proposed set of requirements guarantees that all geology majors will graduate with some exposure to geophysics and metamorphic petrology. The proposed requirements do not change the number of required units for the geology major.
ArcGIS course

Both faculty and students recognize that ArcGIS is an important tool in the Earth Sciences. Thus, this committee recommends that a 3-unit “lab” course be established to provide students with in-depth instruction on the use and applications of ArcGIS, either to be instructed by staff or by Jean-Philippe Avouac.

Geology lab class

Many students express an interest in fulfilling their 6-unit “frosh introductory lab” required for graduation with an earth science lab.  Although many existing geology and ESE classes qualify, they do not span a broad range of techniques in the form of other required labs. The committee came up with a list of common and useful techniques (taking into consideration time constraints of a 6-unit lab) that include: SEM, microprobe, Raman spectroscopy, and mass spectroscopy.
Paul Asimow volunteered to organize the class, and John Eiler said he would be possibly be willing to oversee a section of the lab course on the condition of the scheduling of his other classes. It should be noted that other professors will be needed to teach various modules and cover particular methods. 

The committee recommends making this a 100-level course, open to all undergraduate and graduate students, so that graduate students with little lab experience can take it. Although a 100-level course does not qualify as an “introductory lab”, any advanced non-computational lab can be used to satisfy the Institute introductory lab graduation requirement. 

Students in the geochemistry option thought third term (or first term) would be the most convenient for the new lab class.  However, students in the geology option requested that it not be made a third term class as they have more required classes than during second term.

Geochemistry Curriculum 

Ideas for new courses:

Both students and faculty in the geochemistry option agree that there is a lack of general geochemistry classes that apply to the option as a whole. The only current class that falls in this category is Ge140 (isotope geochemistry). Undergraduate students are looking for a 9-unit class similar to Ge101 that focuses on geochemistry. 

With the addition of Jennifer Jackson to the faculty, John Eiler posed the idea of a mineral physics class We recommend that the division investigate the possibility of offering a mineral physics course to ascertain the extent of student interest; if successful, we recommend that the division consider establishing a mineral physics elective class.

Current Courses:

Ge/Ch 127 and Ge 232 are taught by an emeritus professor, Don Burnett. Although there is no current problem with Don Burnett teaching these two cosmochemistry classes (nuclear chemistry, and meteorites), the SFC would like the faculty to be aware that the professor is officially retired, and may choose not to teach.

Ge 215 is offered every other year during second term. Consequently, a large proportion of the undergraduates will not be able to take advanced petrology because they will not have the appropriate prerequisites. Thus, the committee recommends that Ge 215 be moved to third term, as this would ensure that all undergraduates would have the necessary prerequisites independent of which year Ge 215 was offered.

Catalog Formatting

In order to provide more clarity about what courses need to be taken the committee recommends reformatting the catalog so that the graduation requirements are presented in a numbered list rather than being embedded within a course schedule. This would ensure that the bulk of the graduation requirements would clearly visible and not enumerated or explained in the footnotes. In addition, the committee recommends publishing a typical course schedule to provide students with a rough guide for choosing and scheduling classes. The committee strongly feels that any published course schedule should include a section for recommended courses for the second year. The committee also feels that the institute requirements (Ma 2ab, Ph 2ab, HSS electives) should be included in the typical course schedules to ensure that the schedules are an accurate reflection of the expected workload. 

Suggested formatting for graduation requirements for the various options are as follows:

Geochemistry:

1. Division requirements: Ge 11abc, Ge 13, Ge 109

2. ACM 95abc or Ch 41abc and ACM/ESE 118 or Ch 21abc and ACM/ESE 118.

3. Students must take a total of 105 units from the core geochemistry list and the geochemistry elective list including at least three courses from the core geochemistry list.

Core geochemistry: Ge 114ab1, Ge 140, Ch 41a, Ch 21a, ESE/Ge/Ch 171, Ge/ESE 149, Ge 116

Geochemistry Electives: Ch 41bc, Ch 21bc, Ch 3b, Ch 4ab, Ch 6ab, Ch 14, Ch 15, Ch 102, ESE 142, Ge/ESE 143, ESE/Ge 148c, Ge/ESE 154, ESE 159, ESE/Ge/Ch 172, ESE/Ge/Ch 175ab, Ge 115ab, Ge 127, Ge 128, Ge 132, Ge 212, Ge 214, Ge 215, Ge 232, Ge 236, APh 17abc, MS 105, MS 115ab, MS 125, MS 130, MS 131, MS 132, MS 133.

1Students must take both Ge 114a and Ge 114b to count as one core geochemistry course.

Typical Course Schedule

Second Year
	
	
	1st
	2nd
	3rd

	Ge11ab, Ge/Ay 11c
	Introduction to Earth and Planetary Science
	9
	9
	9

	Ge13
	Scientific Writing Tutorial
	
	
	3

	Ge 109
	Oral Presentation
	
	
	3

	
	Geochemistry core or geochemistry electives
	9
	9
	9

	
	
	
	
	

	Ph 2ab
	Sophomore physics
	9
	9
	

	Ma 2ab
	Sophomore mathematics
	9
	9
	

	
	HSS electives
	9
	9
	9

	
	
	
	
	

	
	
	45
	45
	33


Third Year
	
	
	1st
	2nd
	3rd

	
	HSS electives
	9
	9
	9

	ACM95abc
	Intro. Methods of Applied Math.
	12
	12
	12

	
	Geochemistry core or geochemistry electives
	18
	18
	18

	
	
	
	
	

	
	
	39
	39
	39


Fourth Year

	
	
	1st
	2nd
	3rd

	
	HSS electives 
	9
	9
	9

	
	Geochemistry Electives
	9
	9
	9

	
	
	
	
	

	
	
	18
	18
	18


Commentary:

This schedule clearly states the graduation requirements and would update the catalog to accurately reflect the current requirements.

Planetary Science:

1. Division requirements: Ge 11abc, Ge 13, Ge 109

2. ACM 95abc

3. 27 units of advanced science courses selected from Ae/APh/CE/ME 101abc, Ae/Ge/ME 160ab, Ch 21abc, Ph 101, Ph106abc, Ph 125abc, which must include two consecutive terms of one of the multiterm courses.

4. 63 units selected from Ge 102, Ge/Ch 128, Ge 131, Ge/Ay 132, Ge/Ay 133, ESE/Ge 148abc, Ge 150, Ge 151, ESE/Ge 152, ESE/Ge 153, ESE/Ge 173, Ge 225abc.

5. 27 units of additional science and engineering courses (selected in consultation with advisor and planetary science option representative), appropriate Ge courses, any of the courses listed above, or any of the following: ACM 101abc, ACM/ESE 118, ME 35abc, APh 17abc, Ay 20, Ay 21, Ay 101, Ay 102, ChE 63ab, Ch 6ab, CS 1, CS 2, CS 3, Ma 112ab, ME 18ab, ME 19ab, ME 65, ME 66, AM 125abc.

Typical Course Schedule

Second Year
	
	
	1st
	2nd
	3rd

	Ge11ab, Ge/Ay 11c
	Introduction to Earth and Planetary Science
	9
	9
	9

	Ge13
	Scientific Writing Tutorial
	
	
	3

	Ge 109
	Oral Presentation
	
	
	3

	
	
	
	
	

	Ph 2ab
	Sophomore physics
	9
	9
	

	Ma 2ab
	Sophomore mathematics
	9
	9
	

	
	HSS electives
	9
	9
	9

	
	
	
	
	

	
	
	36
	36
	24


Third Year
	
	
	1st
	2nd
	3rd

	
	HSS electives
	9
	9
	9

	ACM95abc
	Intro. Methods of Applied Math.
	12
	12
	12

	
	Advanced Science
	9
	9
	9

	
	Planetary Science
	18
	9
	9

	
	
	
	
	

	
	
	48
	39
	39


Fourth Year

	
	
	1st
	2nd
	3rd

	
	HSS electives 
	9
	9
	9

	
	Planetary Science
	9
	9
	9

	
	Additional Science and Engineering
	9
	9
	9

	
	
	
	
	

	
	
	27
	27
	27


Commentary:

Students feel that this presentation of the graduation requirements since the bulk of the information for the gradation requirements in no longer in the footnotes. This presentation also added the Planetary Science electives found in “footnote 9” of the Geophysics option to the list of electives under the Planetary Science option.

Geology:

1. Division requirements: Ge 11ab, Ge11c or Ge 11d, Ge 13, Ge 109

2. ACM 95abc.

3. Ge 106, Ge 114ab, Ge 115abc, Ge 112a, Ge 121ab1
4. {Ge 111ab and Ge 116} or {Ge 112b and Ge 11d2}

1Ge 122 can substitute for one term of Ge 121ab.

2If Ge 11d is used to satisfy an option requirement, students must take Ge 11c to satisfy the division requirement.

Typical Course Schedule

Second Year







Units per term
	
	
	1st
	2nd
	3rd
	summer

	Ge11ab, Ge/Ay 11c
	Introduction to Earth and Planetary Science
	9
	9
	9
	

	Ge13
	Scientific Writing Tutorial
	
	
	3
	

	Ge 109
	Oral Presentation
	
	
	3
	

	Ge 106
	Introduction to Field and Structural Geology
	
	
	12
	

	Ge 120
	Summer Field Geology
	
	
	
	12

	
	
	
	
	
	

	Ph 2ab
	Sophomore physics
	9
	9
	
	

	Ma 2ab
	Sophomore mathematics
	9
	9
	
	

	
	HSS electives
	9
	9
	9
	

	
	
	
	
	
	

	
	
	36
	36
	36
	12


Third Year (hard rock)
	
	
	1st
	2nd
	3rd
	summer

	
	HSS electives
	9
	9
	9
	

	ACM95abc
	Intro. Methods of Applied Math.
	12
	12
	12
	

	Ge 114ab
	Mineralogy
	12
	
	
	

	Ge 112a
	Stratigraphy
	12
	
	
	

	Ge115a
	Igneous Petrology Lectures
	
	6
	
	

	
	
	
	
	
	

	Ge 115 b
	Metamorphic Petrology Lectures
	
	
	6
	

	Ge 115c
	Igneous and Metamorphic Petrology Labs
	
	
	6
	

	Ge 116
	Analytic Lab Class
	
	6
	
	

	Ge 111a
	Applied Geophysics Seminar
	
	
	6
	

	Ge111b
	Applied Geophysics Field Course
	
	
	
	9

	
	
	
	
	
	

	
	
	45
	33
	39
	9


Third Year (soft rock)

	
	
	1st
	2nd
	3rd
	summer

	
	HSS electives
	9
	9
	9
	

	ACM95abc
	Intro. Methods of Applied Math.
	12
	12
	12
	

	Ge 114ab
	Mineralogy
	12
	
	
	

	Ge 112a
	Stratigraphy
	12
	
	
	

	Ge115a
	Igneous Petrology Lectures
	
	6
	
	

	Ge 115 b
	Metamorphic Petrology Lectures
	
	
	6
	

	Ge 115c
	Igneous and Metamorphic Petrology Labs
	
	
	6
	

	
	
	
	
	
	

	Ge 11d
	Geophysics
	
	9
	
	

	Ge112b
	Geomorphology
	
	
	12
	

	
	
	
	
	
	

	
	
	45
	36
	45
	


Fourth Year

	
	
	1st
	2nd
	3rd
	summer

	
	HSS electives 
	9
	9
	9
	

	Ge 121a
	Advanced Field and Structural Geology
	12
	
	12
	

	
	Electives
	18
	18
	18
	

	
	
	39
	27
	39
	


Commentary:

This schedule is preferable to the current one because it includes a “second year” section, which reflects the fact that most geology students take Ge 106 during their sophomore year. Students also feel that Ge 120 should be taken during the summer after their sophomore year. In addition, if a student took classes exactly as listed without thinking for themselves at all, not even turning to another page in the catalog after their freshman year, they would still graduate (with exactly 486 units). However, the committee notes that a smart student would see this schedule and realize that they can double up on HSS courses their sophomore or senior year so they have room for geology elective courses their junior year ( 

Geobiology
1. Division requirements: Ge 11abc, Ge 13, Ge 109

2. Ch 41abc and Bi/Ch 110.

3. Bi 8, Bi 9, Bi 10, ESE/Bi 166, Ge 114a, Ge/ESE 170, Bi 117, Bi 122, Ge 112

4. 9 units of geobiology electives from the following list: Bi 123, Bi 180, Ch 4ab, Ch 5ab, Ch 15, Ge 121ab.

5. 27 units of geobiology electives in geology, biology, chemistry, and/or environmental engineering to be chosen in consultation with adviser from the list in 4 or from the following list: Ge 11d, Ge 40, Ge 41abc, Ge 100abc, Ge 106, Ge 114b, Ge 115ab, Ge 120, Ge 121ab, Ge 124ab, Ge 140, Ge 142, Ge/ESE 149, Ge/Bi 244, Ge/Bi 246, Ge 282abd, BMB/Bi/Ch 170, Bi 22, Bi 24, Bi 90abc, Bi/Ch 111, Bi/Ch 113, Bi 115, Bi 123, Bi/CNS 150, Bi 152, Bi/CNS 158, Bi 180, Bi 182, Bi 188, Bi 190, Bi 204, Bi/CNS 216, ESE 142, ESE/Ge 148ab, ESE/Ge 152, ESE/Ge/Ch 171, ESE/Ge/Ch 172, ESE/Ge/Ch 175ab, Ch 4ab, Ch 5ab, Ch 7, Ch 14, Ch 15, Ch 21abc, Ch 24ab, Ch 112, Ch 145, Ch 146, Ch 154ab, Ch 212; Occidental College Ge 365. 

Typical Course Schedule

Second Year
	
	
	1st
	2nd
	3rd

	Ge11ab, Ge/Ay 11c
	Introduction to Earth and Planetary Science
	9
	9
	9

	Ge13
	Scientific Writing Tutorial
	
	
	3

	Ge 109
	Oral Presentation
	
	
	3

	Bi 8
	Introduction to Molecular Biology
	
	9
	

	Bi 9
	Cell Biology
	
	
	9

	Bi 10
	Cell Biology Laboratory
	
	
	6

	Ch 41abc
	Organic Chemistry
	9
	9
	9

	Ph 2ab
	Sophomore physics
	9
	9
	

	Ma 2ab
	Sophomore mathematics
	9
	9
	

	
	HSS electives
	9
	9
	9

	
	
	
	
	

	
	
	45
	54
	48


Third Year
	
	
	1st
	2nd
	3rd

	
	HSS electives
	9
	9
	9

	ESE/Bi 166
	Microbial Physiology
	9
	
	

	Ge 114ab
	Mineralogy
	9
	
	

	Bi/Ch 110
	Introduction to Biochemistry
	12
	
	

	Ge/ESE 170
	Microbial Ecology
	
	
	9

	
	Geobiology electives
	
	9
	9

	
	
	
	
	

	
	
	
	
	

	
	
	39
	18
	18


Fourth Year

	
	
	1st
	2nd
	3rd

	
	HSS electives 
	9
	9
	9

	Bi 117
	Developmental Biology
	
	9
	

	Bi 122
	Genetics
	9
	
	

	Ge 112
	Geomorphology and Stratigraphy
	12
	
	

	
	Geobiology Electives
	
	9
	9

	
	
	
	
	

	
	
	30
	27
	18


Commentary:

This presentation more clearly enunciates the geobiology elective requirements. In addition, this schedule makes it very clear that the second year is very demanding.

Geophysics

1. Division requirements: Ge 11abc, Ge 13, Ge 109

2. ACM 95abc

3. Ge 111ab, Ge 11d

4. 27 units of Physics or Mechanics Electives: any non-GPS course numbers 100 or greater, relevant to the option and approved by the option representative, including ME 65, ME 66, AM 125abc, Ae/Ge/ME 160, Ph 106abc.

5. 36 units of geophysics electives (selected in consultation with adviser): Ge 161, Ge 162, Ge 163, Ge 164, Ge 165, Ge 166, Ge 168, Ge 211, 200-level courses.

Typical Course Schedule

Second Year
	
	
	1st
	2nd
	3rd

	Ge11ab, Ge/Ay 11c
	Introduction to Earth and Planetary Science
	9
	9
	9

	Ge13
	Scientific Writing Tutorial
	
	
	3

	Ge 109
	Oral Presentation
	
	
	3

	
	
	
	
	

	Ph 2ab
	Sophomore physics
	9
	9
	

	Ma 2ab
	Sophomore mathematics
	9
	9
	

	
	HSS electives
	9
	9
	9

	
	
	
	
	

	
	
	36
	36
	24


Third Year
	
	
	1st
	2nd
	3rd
	summer

	
	HSS electives 
	9
	9
	9
	

	Ge 111a
	Applied Geophysics Seminar
	
	
	6
	

	Ge 111b
	Applied Geophysics Field Course
	
	
	
	9

	Ge 11d
	Geophysics
	
	9
	
	

	
	Physics or Mechanics Electives
	9
	9
	9
	

	
	
	
	
	
	

	
	
	18
	27
	24
	9


Fourth Year

	
	
	1st
	2nd
	3rd

	
	HSS electives 
	9
	9
	9

	
	Geophysics Electives
	18
	9
	9

	
	
	
	
	

	
	
	27
	18
	18


Commentary:

This presentation moves the bulk of the information about the graduation requirements from the footnotes to an enumerated list.

IV. Future Action

A. Timeline


This report will be submitted immediately to GPS division administration. By the end of the term George Rossman and Ken Farley will be contacted and asked which of the above issues they believe will be feasible to pursue. At the beginning of the Fall 2007 term, they will again be contacted to determine if any progress has been made and what sort of student involvement they need in further actions. Further checkpoints will be established at that point.

B. Continued Committee Involvement


Students that will stay involved in these actions include Meghan Crowley, Sonia Tikoo, and others. Professors include ??? and possibly others who have yet to respond regarding future involvement. A final version of this report with updated professor involvement information will be submitted shortly.
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