PROJECT X (as in geologic X-section)
OBJECTIVES
Carry out independent research in structural geology.  
Analyze a published geological cross-section.
Study the journal article within which the cross-section is embedded.
Grasp the stratigraphic framework for the cross-section.
Consider mechanical characteristics of the stratigraphy.
Measure fold and fault attributes based on cross section and maps.
Interpret kinematics, including strain.
Interpret mechanics and dynamics, including stress.
Interpret plate tectonic origin of deformation captured in cross section.

SELECTION OF AREA

Instructor reviews the list of choices.
Student chooses a cross-section study area from the list of choices.
Instructor provides a PDF of journal article containing the cross-section.


A WORD ON THE JOURNAL ARTICLE(S)

Journal articles are challenging to read and understand, rendered by professionals.
Experience in learning how to approach a journal article is invaluable.
Requirements of the project will help you investigate what is important in the article.
The articles give insight re/ interpretation of kinematics, dynamics, plates.

THE POSTER, OVERALL

The posters are to be digital so that they can be shared remotely.
Software such as PowerPoint is an effective way to design and prepare your poster.
The teaching team will provide practical instruction on how to build a poster.
The components of your posters will not be the result of simple ‘cut-and-paste’.
Some interpretive figures will be adapted and transformed from published figures.
Some interpretive figures will be created and drawn by the student.

DIVIDING PROJECT X INTO TWO PARTS, A & B

It is useful from a workload and learning standpoint to subdivide Project X into two parts (A and B) for two separate presentations.  The first part lays the groundwork, focusing on the location; a written description of the ‘system of structures’; geological column; geologic map; geologic cross-section; spread-sheet measurements of fault and fold data; and plate-tectonic setting.  The second part addresses geometric, kinematic, and mechanical analysis, perhaps with some additional expansion on plate-tectonic origin.   Part A is presented as a poster.  Part B is presented as a poster.  

 
COMPONENTS OF THE PROJECT X POSTER (PART A)

“TITLE” with your NAME and NAME OF STUDY AREA. Beneath or next to the cross-section present a simple but effective LOCATION MAP that communicates where this study area is located. The location map has a SCALE and NORTH ARROW.  Also included in this overall title area is the complete REFERENCE for your journal article.

“GEOLOGIC COLUMN”, with major units lumped and organized from oldest to youngest (upward), with ages and rock types noted. The geologic column is color coded and scaled according to thicknesses (metric). It presents the named rock formations that are shown in your cross-section. Next to each formation add a brief description of the rock formation. The geologic column needs to display the geologic time framework.  

“GEOLOGIC CROSS-SECTION”, with SCALE and ORIENTATION clearly marked. This is an adaptation of the published cross-section, not simply a ‘cut-and-paste’ job. By creating your own rendering you gain a deeper familiarity with the details of your geologic cross-section. Color code each rock formation in a way that matches the color-coding in the geologic column and simplified geologic map (if any). 
 
“SYSTEM OF STRUCTURES”, in which you describe in words the nature of the geologic structures within your cross-section. Describe the faulting and/or folding, employing your knowledge of how to ‘name’ and describe these structures in technical and specific language: e.g., overturned anticlines and synclines, low-angle normal faults, west-dipping reverse faults.  Where possible, reference the most important structures with the names that authors of the articles used, for example, the Wind River thrust fault.  Some of the faults and folds do not have identifying names in the published cross-sections, so it is up to you to label these in your own rendering of the cross-section. By doing so you clearly reference in your text and table of structures (see below) the locations of the particular structures you are describing and measuring. For example, folds can be identified in a letter series, e.g., A, B, C, … and fault in a number series, e.g., I, II, III…

“TABLE of STRUCTURES”. This is a spread sheet listing of each of the structures that are contained within your cross-section. The table itself is an important part of the poster. Organize your table into two major categories: Faults and Folds.	
For FAULTS, the ‘headers’ are “Name”, “Type” (normal, reverse, right- handed strike-slip, …); “Orientation” (strike-and-dip); “Slip Direction” (if known or if stated in article); and “Throw or Offset” (in meters).
For FOLDS, the ‘headers’ are “Name”; “Type” (e.g, anticline or syncline, with modifiers such as upright, overturned, etc.); “Tightness”; “Size”; “Orientation” (trend and plunge of axis; strike and dip of axial surface); and “Style” (concentric or similar).
To populate this table with orientation information, take measurements of angles and distances with your protractor scale. The strike orientations of structures are extracted from geologic maps that accompany the cross-section in your article.

“PLATE TECTONIC ORIGIN”. Include bullet points and drawings of the tectonic circumstances that created these structures. Insight can normally be found within the journal article.  If not, you dig more fully, referencing your sources. In some study areas the present-day plate tectonic conditions are forming the structures.  In most cases, the deformation is more ancient, and you will need to find in the literature the plate tectonic framework that was operating at your site in the past.    Your instruction team can be helpful sources for giving you direction in identifying plate tectonic causes. Use figures to help convey your insights.

COMPONENTS OF THE PROJECT X POWER-POINT REPORT (PART B)

 “GEOMETRIC ANALYSIS”.  This consists of bullet points and drawings that summarize the descriptive and geometric properties of the faults and folds, including orientations.  Stereographic projections and/or rose diagrams are useful in coveying orientations.

 “KINEMATIC ANALYSIS”. This consists of bullet points and drawings that accompanying drawings that describe the kinematics of formation of the major geologic structures and the overall system of structures. For example, if your cross-section features a dominant regional fault, then kinematic treatment must include a direction of transport, sense of transport, and amount of transport. This information is in part gleaned from the published cross-section, and partly revealed in the text of the article. If your cross-section features a dominant major fold, such as a monocline or anticline, your kinematic interpretation should include direction of shortening. Remember, kinematic analysis of folding and faulting involves calling attention to flexural-slip kinematics, and/or fault-propagation folding, and or fault-bend folding and/or detachment folding. It is essential for you to examine your cross-section as a whole and determine the overall principal stretch directions (both orientations and values), and to calculate and report the percent shortening and stretching.

“DYNAMIC & MECHANICAL ANALYSIS”. This consists of bullet points and drawings that describe the dynamics and mechanics of formation of the major geologic structures and the system(s) of structure.  This is where you apply what you have learned about your descriptions of the structures and their kinematics in order to interpret the orientations of the principal stress directions and causal forces responsible for the folding and/or faulting in your area of investigation.  Reference what you learned about plate tectonic setting.  Think about the depth at which the deformation took place, and from that knowledge assign a probably value for confining pressure.  Describe how the main mechanical units of stratigraphy responded to the deformation. Were they brittle? Or ductile? Or some combination of brittle and ductile?

“RECAPTULATION (from Part A) OF PLATE TECTONIC ORIGIN”

“CONCLUDING THOUGHTS”.  Brief highlight of your most important finding. What was most interesting and/or satisfying to you?

 “REFERENCES”.  Reference all of your source materials.  

WORD OF CAUTION

Even with bullets of emphasis, be very certain NOT TO QUOTE from any passage in the literature.  Put things in your own words, or you will violate the code of academic integrity.  This is independent research, and the text of your poster must be your own language, referencing sources as appropriate.
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