GL281:  Charlotte road cut lab 

Goals of this lab:
•
Re-learn how to use a Brunton to measure planes

•
Learn how to use a Brunton to measure lines

•
Practice identifying several primary and secondary structures in the field

•
Determine the relative ages of cross-cutting structures

In the field:

· Measure at least two lines and two planes on the boards set up near the van.

· Identify and measure as many structures (primary and secondary) as possible in the Charlotte road cuts.  Measure at least five of every type of structure you find (unless there are fewer than five in the outcrop).

· Figure out the relative ages of the structures you measured.  

Write-up:

Plot all your data on two stereonets.  Plot the data from the boards on one net, and plot the structures on a second net.  Plot all planes as poles.  Use different symbols or differently colored dots for each type of structure.

Structural data
· Describe the orientations of the structures you measured.  Make use of the stereonet in your description.  

· Use your stereonet to determine the variation in orientation among each type of structure.  (That is, what is the angle between the measurements that are the most different?)

· Describe any cross-cutting relationships (including deformation of one set of structures by a second set of structures) you observe.

Interpretation
· In what sequence did the structures that you see here form?  How do you know?

· For each type of secondary structure:  what strain do you think each structure represents?  If possible, describe the strain in terms of the directions of maximum and minimum principal strain.  If not, describe the strain qualitatively in terms of the stretch observed in any directions in which you can estimate the stretch.  (That is, is the stretch perpendicular to the structure greater or less than one?  Is the stretch parallel to the structure greater or less than one?  Is there any other direction in which you can say anything about whether shortening or lengthening occurred during formation of the structure?)  Explain your reasoning for each estimate in gory detail.

· For each type of secondary structure you measured:  are all the examples you measured consistent with the same finite strain ellipsoid?  Explain.

· Are any of the types of structures consistent with the same finite strain ellipsoid?  Explain.  If any of the groups of structures could have formed under the same deformation conditions, do you think they could have formed at the same time?  Explain.

· Summarize any changes in strain that the rocks in the Charlotte road cut have undergone, combining your thoughts about the strain represented by each structure and the sequence of formation of the structures.
Field Lab:  Lime Creek Fold
Purpose:  To describe and interpret folded rocks.

In the field:
· Measure the orientation of bedding around the fold.  Measure the strike and dip of bedding in at least eight places, with at least four measurements from each side of the fold.

· Describe the fold completely (scale, attitude, symmetry, tightness, hinge/limb ratio, Ramsay class).

After returning from the field:
· Determine the orientation of the fold axis by constructing a  diagram using your stereonet.  Is the fold cylindrical where you measured it?

· Use the stereonet to measure the interlimb angle of the fold.  (There are two possible angles you can measure.  Think carefully about which one you want.)

· Use the stereonet to find the plane bisecting the two limbs of the fold.

· Think about the kinematics of fold formation.  What mechanisms may have been involved in forming the fold?

Write up:
Your lab should consist of three sections:  structural data, figures, and interpretation (plus acknowledgments and references as appropriate).

Structural data:  Describe in detail the fold you measured, using all the descriptive terminology correctly in sentences and paragraphs.  List all of your strike and dip data in a table at the end of this section; your table should include attitude of bedding, location (which limb of the fold is it on?), and rock type where bedding was measured.

Figures:  

1) A field sketch showing the approximate location of your attitude measurements.

2) A plot of all of your bedding orientations on a stereonet.  Use the stereonet to find the orientation of the fold axis, the interlimb angle, and the plane bisecting the limbs of the fold.

Interpretation:  By what mechanism(s) could the fold have formed?  What can you tell about the structural history of the area from your observations of the fold?  If there is more than one possible cause of the fold, what other data would you need to determine which explanation is best?

