INSTRUCTIONS FOR THE CRUST-BUSTING FAULT PROJECT

The Crust-busting Fault Project is a platform to integrate facts and knowledge. Synthesis and analysis are the goals of this project. We want you to gain experience in describing fundamental physical and geometric characteristics of fault and shear zones; in describing kinematic properties of giant fault systems; in interpreting the mechanics of faulting and shearing; and in interpreting the faulting in relation to plate tectonics.

What is a Crust-Busting Fault? “Crust-busting” faults, whether active or inactive, are regional-scale faults with trace lengths commonly in the range of hundreds of kilometers. Crust-busting faults emerge directly from plate-tectonic forces, and commonly record histories encompassing tens of millions of years. The characteristics we see today, when examining a crust-busting fault, is the ‘finite’ result of progressive deformation over time. Some crust-busting fault may become dormant, only to become ‘reactivated’ hundreds of millions of years later. Some crust-busting faults may reveal exclusively brittle fabrics, others ductile fabrics, and still others a combination of brittle and ductile.  It all depends on what depth-level of faulting (or shearing) is today exposed at the earth’s surface.

The Practical Requirement of the Crust-Busting Fault Project is to prepare a well-designed poster with the following components:  
Location map
Geologic column
Geologic map emphasizing major faults, folds, and shear zones
Geologic cross-section
Fault description
Kinematics
Dynamics and mechanics
Plate tectonics
Conclusions
References 

Location Map:  This needs to be a small inset map that makes clear the location of your crust-busting faulting in relation to a the clearly identified and labeled larger region within which it resides.  Include scale and north arrow.

Geologic Column: This serves as the rock-column and age explanation for the geological map and cross-section, which follow. Lump formations together into specific thick assemblages, e.g., Precambrian basement, Paleozoic sedimentary formations, Mesozoic sedimentary formations, Cenozoic sediments and rocks, etc.   Group the formations in ways that relate to tectonic history (e.g., pre-kinematic, syn-kinematic, post-kinematic).  Color coding of geological column is extended into geologic map and cross-section.

Geologic Map:  This map, and the associated geologic cross-section (below), are the centerpieces of your poster.   This structure-tectonic map is to be adapted and re-rendered from published figures, simplified in ways suitable to the objectives of this project.   Ages and concise descriptions of formation names are to be included.  Scale and north arrow are essential.  Major structures should stand out through emboldening and labeling.  Use complete and appropriate structural symbology in distinguishing types and orientations of faults and folds.

Geologic cross-section: Your geologic cross-section should be re-rendered and presented in ways that strongly underscore the major properties and structural associations of your crust-busting fault.  End points of the cross-section should be noted on your geologic map (above), and your cross-section must reveal orientation and scale.  Avoid vertical exaggeration.  As for all figures in your poster, reference the source journal.  Be sure to emphasize and label what is most important in terms of faults and associated structures. 

Fault Description:
Through sketches and bullet-points, describe in an organized, logical progression the key geometric, orientation, and scale attributes of your crust-busting fault: shape, length,
breadth, orientation, map pattern, associated structures (e.g., folds and faults), fault rocks (e.g., mylonites), rocks assemblages affected, truncations and offsets, etc. Cite sources for your information.  

Kinematics:
Through sketches and bullet points, describe and explain the type of faults (normal, thrust, strike-slip, oblique), magnitudes of slip, directions of slip, sense of slip, nature of strain, sense-of-slip indicators, rotations (if any), principal stretch directions, etc. Place the kinematics in a time frame: i.e., what happened when? Create diagrams/pictures that show in cross-section or map view the progressive kinematic development. Estimate amounts/percentages of shortening and stretching, as applicable.  For active faults include focal mechanisms and GPS data. Be sure to cite sources of your information.  

Dynamics and mechanics:
Through sketches and bullet points, describe the conditions under which your crust-busting fault evolved, e.g., with respect to depth, confining pressure, temperature, strain rate, fluids, stress orientations, etc.  Be sure to cite sources of your information.

Plate tectonics:
Create re-rendered plate-tectonic maps and/or cross-sections to frame the inferred origin of your crust-busting fault.  Through bullet points describe origin, evolution, and tectonic significance of your fault. Be sure to cite sources of your information.

Conclusions:
Concisely underscore the major ‘takeaway’ learned in the analysis of this crust-busting fault.

References: 
Use the Geological Society of America Bulletin as guide to citing references. Your document should include 3 or 4 references. Do not take all of your information, insights, and maps/sections from just one source.


  




