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Type of assignment:: (1) Short writing assignment; (2) short reading and writing assignment; (3) short oral presentation and accompanying short writeup.

Brief description:

Overall I have 3 very brief writing assignments during the semester; students are required to revise each at least once, and encouraged to make additional revisions (as needed) by the fact that I only record the final grade.

(1) Writing Warmup: On the first day of class students are assigned to (a) check 16 structural geology sentences for grammar, (b) critique a poorly written paragraph on fault classification, and (c) to write one paragraph describing how and why the strength and mode of deformation in the crust vary with depth (the content should be review from Physical Geology). They are required to do at least one revision, after getting comments from me.

(2) Abstracting the Essence: After the 6th lecture (having covered brittle failure, stress, and fluid pressure effects), I hand out a Geology article on structure-influenced reservoir-induced seismicity, sans abstract; they are assigned to write an abstract. They exchange their abstracts with 2 others and do peer reviews, then revise their own and turn in to me.

(3) Model/demo writeup: On the 2nd day of class, students sign up to make and/or present a model/demo to the class, on dates distributed over the whole semester; after the oral presentation they are assigned to turn in a 4-5 page paper describing the purpose, methods, results, & suggestions for improvement; they are expected to do at least one revision. 

Context

Type and level of course in which I use these assignments: My course in Structural Geology is not required for all majors; I typically have 12 to 16 students, ranging from sophomores to seniors. 

Skills and concepts that students must have mastered before beginning the assignment: The first assignment assumes they have already taken physical geology, where they should have learned about brittle and ductile deformation, and why P and T affect each the way they do. The second assignment only assumes they have been paying attention to the material already covered in Structural Geology. The third assignment requires students to read ahead of the class on the material pertinent to their demo.

How the assignments are situated in my course: For all students the 1st assignment is given out in the first lecture and the 2nd assignment is given out in the 6th lecture, with first drafts, peer reviews, and revised versions due to me in quick succession. The timing of the 3rd assignment varies, depending on what demo topic each student (or pair of students) signs up for. The oral presentation must be given on the signup day, but the paper can be turned in somewhat later.

Goals

Content/concept goals for these assignments: (1) How modes of deformation relate to specific processes, and how and why they depend on P & T. (2) The roles of increased load vs decreased effective stress in causing brittle failure; the effects of anisotropically permeable folded strata in controlling the location of induced seismicity. (3) ‘Extra’ depth of understanding of one researched topic for each student.

Higher order thinking skills goals for these assignments: Choosing and putting on paper the specific words to accurately convey complex phenomena and concepts is a good way to practise critical thinking.

Other skills goals for these assignments: Clear and concise, professional writing; reading critically for content and logic (reasoning); critiquing other people’s writing as practise for self-critiquing; peer teaching and oral communication; getting practical appreciation for scale and analog models of geologic processes.

Description

(1) Students are given brief guidelines for peer reviewing, in addition to the assignment handout sheet.

(2) Students are given a xerox of the Geology article (with abstract removed); a handout describing the purpose of an abstract for a journal article; two example abstracts; guidelines for peer reviewing; and 3 questions to respond to about their understanding of the article and comfort/experience in science writing.

Evaluation

(1) Students hand in their corrected grammar sheets; we go over it in class as a group but I check each person’s sheet & return it with comments. Students hand in their  critique of my ‘poor’ paragraph on fault classification and I hand it back with comments. Students give me a copy of their first draft paragraph and responses to questions concerning their comfort level; I return these with comments on content, logical flow, and English. I require them to come talk to me in person and then to do at least one revision.

(2) Students give me a copy of their first draft abstract at the time they exchange with 2 peers; I ask them to respond to several questions about their comfort with their understanding of the article and with what is appropriate to be included in an abstract. After they hand in their revised abstract together with peer reviews, I return peer reviews to reviewers with comments. I return revised abstracts to students with comments on the strengths and weaknesses, especially in light of the authors’ self-reflections, and make general suggestions for further revision. They must talk to me individually before doing a further revision. 

(3) I provide students with a handout describing the elements of an effective oral presentation as well as the overall organization and length for the writeup. I give them written feedback on their oral presentation, and I read and comment on their writeup and ask them to do one revision.

Documentation

The following pages consist of my handouts for the first 2 writing assignments.

Instructor’s  notes:

(1) Some students have terrible command of grammar. I need to think about ‘requiring’ that they take responsibility for learning the basic 16 rules we go over and using them correctly the rest of the semester.  I think it is better to have everyone peer review the same ‘made-up’ paragraph, and get my feedback on their review, before doing actual peer reviews (on the abstract). I have found it is necessary to require stduetns to come talk to me in person before doing a revision, because otherwise they are inclined to make ‘bandaid’ changes only along the specific lines that I might have indicated, instead of standing back and rethinking the whole paragraph, including logical flow etc.

(2) Students find it difficult to read the paper and decide on the appropriate level of details for the abstract; most first drafts are much too long and detailed. When the students bring their first draft to class to exchange with peers, I have them sit in those groups of 3, read each other’s quickly, and then discuss out loud their understanding of the content of the paper as well as their thoughts about what ‘belongs’ in the abstract. Some students do an excellent job at the (written) peer reviewing and some are poor; thus some students have had very helpful feedback to use in revising and others may actually have been given little or poor advice. But students can revise as many times as they want, so everyone can achieve an A.
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Writing Assignment #1:  Warming Up

Goals

Communication skills are important in all human endeavors. In this course there will be two short writing assignments (this warm up exercise, one long paragraph, and later a one paragraph abstract) and a somewhat more substantial oral presentation (with accompanying short, e.g. 4 page,  paper); see the syllabus for dates.

 In order to become an effective writer - of cover letters, application essays, environmental consulting reports, newspaper or journal articles, or science research papers - it is important to be able to write in a variety of ‘voices’, from professional to informal. In all cases, however, one’s writing should be clear, and by practising clear writing one can practise clear thinking. Especially at first it is easier to be objective and to recognize ‘good’ and ‘bad’ writing done by others; thus developing the skills to constructively critique papers written by others can be very helpful in learning how to effectively evaluate and revise your own first drafts. 

The goals of this first warm-up exercise are: (1) to review a few important but commonly forgotten rules of grammar (part A); (2) to practise critiquing a paragraph for content and presentation (part B);
 (3) to practise concise and logically organized writing (in a professional voice) about material that you should already know from Geo 22 and that is assumed as background knowledge for this course (part C);  and (4) to get experience in revising.

Assignment: See attached pages.

Name________________________

A. Grammar review: due Tuesday Feb. 3 at the beginning of class

In each of the following statements identify the grammatical problem and correct it; there should be one ‘mistake’ per sentence. 

1. Pressure has a strong affect on brittle deformation.

2. A fault can be classified on the basis of it’s dip angle.

3. Normal faults all dip at about 60°; the field data is consistent.

4. The normal faults in Nevada are relatively young; being formed in Cenozoic time.

5. Field observations indicate that the hanging wall block moved up: therefore it is a reverse fault.

6. In the footwall block, the Gatesburg sandstone lays above the McKie shale and the Donal limestone.

7. Neither the shale nor limestone layer are fractured, but the sandstone layer has many fractures.

8. The fault, because it has only minor offset and occurs within a massive sandstone unit is difficult to recognize in the field.

9. Temperature is the most important variable effecting ductile deformation.

10. The portion of the sandstone layer which has a higher feldspar content is stronger.

11. Anticlines and synclines, (such as the Nittany anticline and Tynesboro syncline), generally have non-horizontal fold axes and thus are said to plunge. 

12. The sandstone layer, as well as the enclosing limestone layers, are deformed in a ductile manner.

13. The anticline is overturned to the NW and plunges to the SW.  This is why the axial plane cleavage is almost horizontal. 

14. The Teton dome in Wyoming, that has actively producing oil wells, was formed in early Cenozoic time.

15. Boudins are structures forming under extension, however they can also form in a transpressive tectonic environment.

16. Because it is such a complicated structure, with different possible outcrop patterns, refolded folds can be difficult to recognize and interpret.

B. Critique of paragraph: due Tuesday Feb. 3 at the beginning of class

The paragraph below describes some aspects of rock deformation and structures that were covered in Geo 22, but it needs some editorial assistance. You are assigned as the peer reviewer; your goal should be to identify both strengths and weaknesses to the author, and to provide feedback that will be helpful to her in revising it. 

Directly on the paragraph, circle any instances of incorrect punctuation or grammar & indicate the correction. For specific comments on factual content and phrasing, key your typed comments to particular places in the paragraph using numbers and underlining. Then type a few sentences commenting on the overall organization and logical flow. These comments should be phrased in a constructive way - but remember you are not doing the author any favors by failing to be critical.

I will give everyone feedback on his or her review. Note -  you will be asked to provide peer reviews to  2 of your fellow students on the 2nd writing assignment.

Fault Classification

Faults are classified by dip and according to the direction they moved. Normal faults are caused when the crust is pulled apart, being a way to allow extension. The hanging walls move down. They are steep dipping and can occur many together dipping the same way, or oppositely, in which case they make horsts and grabens. These are found at rifting plate boundaries. From compressive stress situations we get reverse faults, the opposite of normal, because it makes the crust shorter. Here the hanging walls move up and over, with a more gentler dip. Thus, sometimes bringing older rocks up on top of younger rocks. Thrust faults are mostly located at subduction boundaries. Strike-slip are the third type fault. They move horizontally, left lateral if the other side goes left and right lateral if it goes right. Either way they are at transform plate boundaries: the crust doesn’t get shorter or longer.

C. Review of concepts from Geo 22: due Thursday Feb. 5 at the beginning of class

In one paragraph (e.g. maximum one page double spaced), describe how the strength and mode of deformation (brittle vs ductile) of the continental crust vary with depth, and how and why the strength changes as a function of pressure and temperature.

 In this paragraph you should use a ‘professional’ style; in terms of assumed background knowledge, your intended audience is your fellow 145 students. Do not use a diagram or figure; explain in words only. Be concise, and aim for a smooth ‘logical flow’. 

I strongly suggest that you start by making an outline, to help you decide on the key points to include as well as the most logical order in which to arrange them. There is not one ‘right’ way to organize the ideas in this paragraph, but you need to be clear and consistent as to the main organizing points and the subsidiary ones. After you translate your outline into prose, read it out loud to help you identify awkward phrasing or gaps in logical flow that you can then fix.

Bring 1 typed, double-spaced copy of your paragraph to class on Thursday Feb. 5. Attach a separate page with responses to the following questions:

1. What (if any) aspects of the content of the paragraph are you uncertain about?

2. What (if any) aspects of the organization and/or presentation of the paragraph are you uncertain about?

3. What aspects of science writing do you think you need to work on? 

I will read your paragraph, and responses, and return them to you the following Tuesday with a written critique; I will schedule short individual appointments with you to go over any questions you might have, and will then expect each of you to do at least one revision. 

Geological Sciences 145
Spring 2004

Reading/Writing Assignment #2: Abstracting the Essence

Goals:   (1) To read a paper from the technical literature related to a topic covered in class; and (2) to practise writing an abstract for a scientific paper.

The exercise of writing an abstract is useful for helping one to focus on the major points and the ‘logic’ in an argument. The ability to write a very concise summary of the major points of a paper means that you have understood the paper content clearly.  Also, the ability to write an informative & engaging abstract of your own work is an important career skill. 

Method:  It is important to remember the goals of an abstract: to convey essential information concisely and clearly, in a logical format which both attracts the readers’ attention and addresses a scientific question. The abstract should inform as well as interest the potential reader; therefore it must be short and to the point. Many people write abstracts which are far too long, and contain vague generalities rather than specific facts and conclusions.

The back of this page lists a number of suggestions for effective scientific writing. Please do read them! The attached page includes 3 examples of abstracts from papers of the same length as the one you are assigned, to give you a sense for the appropriate length and style. 

Suggestions:   
(1)  Read quickly through the paper the first time; do not worry about the details of the regional geology, but focus on the cause of the induced seismicity. Try to write down in skeleton form the critical content in logical order (e.g. causes and effects). 

(2)  Go back and read the paper a second time to fill in details in your understanding. 
(3)  Write down a series of sentences which state the important observations and conclusions about the induced seismicity. 
 

(4)  Arrange these sentences in the best logical order, so that one leads directly into the next; this sequence constitutes the first draft of your abstract. 

(5)  Read your draft abstract; your first round of revisions should be those designed to get the content (facts) correct and complete. 

(6)  Now read your revised abstract out loud; the second round of revisions should be made to produce the best logical order of observations and conclusions. 

(7)  The final round of revisions should aim to make the abstract as clear and concise as possible (eg omit non–essential details, and correct grammar and spelling).

(8)  Remember your audience: fellow geologists who know the basics of structural geology, including fluid pressure effects. 

Assignment:   
(A) Read the paper on reservoir–induced seismicity, write an abstract of the paper, typed and double spaced, and bring 3 copies to class Thurs, Feb. 26.  Your abstract should be only one paragraph, approximately 4 to 7 sentences in length; put your name and the date at the top of the page, as well as the title of the paper.


(B) On a separate page type answers to the following questions:
(1)  How well do you think you understood the scientific content of the paper (as concerns the induced seismicity)? Identify points you are unclear about.

(2)  How confident are you about the level of detail you included in your abstract? 
(3) How certain or uncertain are you about the ‘style’ and logical flow of your abstract?  

Procedure: 

(1)  In class on Thurs. Feb. 26 each of you will turn in one copy of your abstract, plus answers to the 3 questions, and will exchange abstracts with two other students. Each group of 3 students will spend ~10 minutes at the beginning of class discussing among themselves their understanding of the paper content and the important elements that belong in the abstract. 

(2)  Between Th. Feb. 26 and Tues. Mar. 2 each student will read and comment on the content and organization of their two exchanged abstracts. (See guidelines on next page.) Bring 2 copies of these peer reviews to class on Tues Mar. 2; give one copy to the original authors and turn in the other copy. 

(3)  Each person will revise his or her abstract based on feedback from peers, and will turn in a revised version on Fri. Mar 12, together with (a) your original draft and (b) peer comments.

Some general suggestions on scientific writing

(1)  The lead sentence of the abstract should introduce the specific observation or ‘puzzle’ that the paper seeks to explain.(not ‘The San Andreas Fault is located in California. It is weaker than expected.’ but ‘The San Andreas fault in California is anomalously weak, compared to laboratory 
rock friction results.’)
(2)  Try to avoid general or ‘tutorial’ statements in an abstract; your text should contain specific observations and/or measurements, and the interpretations derived from them.(not ‘Faults form at  30° to maximum compression.’ (All geologists know this.) but ‘Based on the orientation of the Elena thrust fault, the maximum compression direction is inferred to have been N30E.’
(3)  Be careful when using ‘this’ or ‘these’, especially at the beginning of a sentence.(not ‘This produced a surface offset.’  but  ‘This fault slip produced a surface offset.’)

(4)  Avoid passive and indirect statements; write with ‘positive direct’ statements so as to instill action and energy into your writing. (not ‘Sliding within the Permian shales, the thrust fault created pseudotachylite.’ but  ‘Thrust fault motion within the Permian shales created pseudotachylite.’)

(5)  Try to avoid parenthetical statements in scientific writing, especially in an abstract. If the information is worth including, it should be part of the overall logical development.

(6)  Use professional rather than conversational language. Remember that words (‘regular’ English words as well as geologic terms) have very specific meanings, so choose the words that convey exactly the concepts you have in mind.  In our everyday speech we tend to be like, you know, rather informal and sometimes downright sloppy in our use of words. In discussions of structural geology in the classroom, in lab, in the field, and in written work and on exams we must be much more precise in our descriptions and explanations – just as you will have to be precise in professional communications in your jobs later in life.

Examples of Abstracts

Below are 3 abstracts adapted from 4-page articles published in the same journal (Geology). These abstracts range from 2 to 5 sentences in length. 

 Do not try to model your own abstract exactly after the pattern of any of these 3; an abstract has to be tailored to the specific type of study (eg field, experimental or theoretical), and to the type of contribution (eg describes a new phenomenon, presents a new interpretation of a previously described phenomenon, or addresses an existing controversy).  

In general, the lead sentence should state the problem or the puzzle. Usually, the next few sentences should state the key observations (data), and the last few sentences should present the interpretations (which resolve the puzzle).

Reconciliation of San Andreas slip discrepancy by a combination of 

interior Basin and Range extension and transrotation near the coast

Two different measurement methods result in a discrepancy of hundreds of kilometers for the total amount of offset on the San Andreas transform boundary between the Pacific and North American plates. The net translation indicated by the global correlation of magnetic anomalies on the Pacific plate is 500 km, whereas that indicated by the sum of displacements along strands of the onshore San Andreas fault system is only 290 km. The apparent discrepancy is reconciled if transrotational deformation along the coastal belt of California as well as Basin and Range extension east of the Sierra Nevada are added to the offsets on the San Andreas fault system.

Fractured pebbles - A new stress indicator

Well-organized patterns of tensile fractures were found in  pebbles of  young conglomerates in the Salton trough, California, and in  the Dead Sea Rift, Israel. The fractures are found in numerous pebbles in an outcrop, and within a single pebble they are all sub-parallel. We show that intra-pebble tension could develop due to the amplification of the stresses inside a competent pebble embedded within a compliant matrix, and that tensile stresses can form in the pebbles even under compressive tectonic stresses. The regional trends of the fractures are consistent in each of the study areas, and they appear to be excellent indicators of the tectonic stresses. The derived angles between the maximum horizontal compression and the dominant local strike slip fault are about 40° in the Dead Sea rift and about 25° in the Salton trough; these angles are in agreement with other stress data.

State of stress near the San Andreas fault::

Implications for wrench tectonics

Borehole elongations and breakouts in central California indicate that the direction of maximum horizontal stress is nearly perpendicular to the San Andreas fault and to the axes of young thrust-related anticlines. This observation resolves much of the controversy over shear stress magnitude in the crust around the San Andreas fault. Earlier heat flow and seismic observations suggested a very low shear stress (10-20 MPa) on the San Andreas fault.  The newly measured principal stress directions allow this low value to be compatible with a high regional deviatoric stress (100 MPa), if the San Andreas fault is a nearly frictionless interface which allows the transpressive plate motion to be decoupled into a low stress strike slip component and a high stress compressive component. These observations suggest that standard concepts of wrench tectonics, which envisage drag on a high-friction fault, are wrong.

Peer Reviews

Goals: (1) It is useful to see how other people have interpreted the same article that you read and abstracted. (2) It is easier to be objective in critiquing someone else’s writing rather than your own. (3) This practise makes it easier for you to learn how to self–critique.

Relation to real world: No one I know writes scientific papers in one sitting, or one draft, no matter how good a scientist you are or how much experience you have had with writing. That is because the act of writing is an integral part of doing the research: the attempt to communicate the methods and results clearly reveals the places where one’s understanding or interpretation has been fuzzy, and suggests further observations or experiments that are needed. Most scientists write many drafts of a paper before it is submitted to a journal. A key skill is thus being able to critique your own writing (and thinking). In addition, most people I know have a friend read over their paper before they submit it to the journal, to provide a healthy dose of objectivity; this almost always results in one more round of revisions.

After a manuscript has been submitted to a journal it is sent out for peer review, to 2-3 scientists in closely allied fields; these peer reviewers recommend whether or not the paper should be published, and if publishable, what revisions it requires. They identify places where the logic or meaning or content is not clear, places where unnecessary or insufficient information is presented, and possible instances in which the data do not seem to support the conclusions. Peer reviewers are usually identified to the author; this practise forces the reviewer to be more responsible and more constructive in his or her criticism. The experience of critically reading papers as a reviewer helps one to develop the ability to more readily extract the important points when reading articles & texts. 

Assignment: Each of you will exchange abstracts with 2 others, and you will write a brief, constructive critique of those 2 abstracts. You are not being asked to judge or grade this work in any way. The purpose is mostly to give you practise in clear, concise, logical writing by learning to recognize what it is and what it isn’t, and how to make improvements. Give your (signed) critique to the author by the beginning of class on Tues Mar. 2. (You will then use the 2 reviews you get to revise your own abstract.)

In doing this critique you should focus on the following points:
(1) Content: If you feel that the person has misinterpreted part of the article, then you should point that out, giving your own interpretation. Also, an abstract is supposed to be very concise, so if unnecessary facts are included you should identify these.
(2)  Organization: Check whether the abstract seems to have a strong ‘logical flow’, or whether it seems to include a number of unrelated statements of fact. Perhaps you can suggest a somewhat different order of presentation for all or part of it.

(3) ‘English’: Identify any mis–spellings, incorrectly used commas, semi–colons etc. Also identify sentences which are awkwardly phrased, have non-parallel construction, or which use the passive voice, and suggest ways to make the material flow more smoothly.  

You should make marginal notes, insertions, corrections, and minor comments directly on the abstract page, but in addition type out at least a few sentences on a separate sheet, summarizing your suggestions regarding the two main points of content and presentation. 


