Example of a Project Involving Concept Sketches

Barbara Tewksbury

Hamilton College

btewksbu@hamilton.edu

Your Final Assignment as a Young Structural Geologist

turn in no later than Sunday, May 16 at 5 pm

Your assignment: You all did a great job on your concept sketches in the field. Now, you will formalize them into concept sketches for someone else to read. Your assignment is to create a set of concept sketches, with a short introduction, to illustrate the structural features and geologic history of Glens Falls/Whitehall area, with an emphasis on deformation mechanisms and causes of deformation.

Audience: structural geology students at other colleges.

You must include the following:

1. An introduction that sets the stage.

2. A concept sketch that includes a cross section across the entire region. You may include insets if you want to enlarge certain portions to convey specific points. Consider tying your cross section concept sketch to the other concept sketches.

3. A minimum of four concept sketches using tectonic block diagrams 6, 29, 36, and 38 that illustrate the tectonic evolution of the area and how the rock units and structures in the GF/W area relate to these tectonic block diagrams.

4. A concept sketch or sketches for each of the field trip stops that we visited. Be sure that each concept sketch addresses the following:

· Rock types, rock units, types of contacts, and evidence.

· Nature of structures and processes that you see evidence for in the rocks at outcrop, hand sample, and thin section scales, including orientations, descriptions, and evidence. 

· Deformation mechanisms involved in formation of the structures, likely conditions of deformation, and evidence.

· Timing, tectonic setting, and cause of deformation.

Samples and thin sections from the field trip stops

Stop 3 (the big road cut with the lineations)

1. You have collected several oriented samples from this road cut and from neighboring road cuts to the north and south. You have had thin sections made that are cut parallel to lineation and perpendicular to foliation in the rocks. You have field data on the orientations of these structures in the outcrop). The samples include the following, with look directions for the thin sections:

NP 4-6 (un-numbered sample), looking NNE

STR 701 (sample same number), looking NNE

Augengranulit … (no sample), looking SSW

AZ 2-1A (sample same number), looking NNE

DC 4A-3 (hand sample DC 4a), looking SSW

Stop 4 Sciota Road (the road cut with the Isle La Motte limestone on top of the Snake Hill shale

Thin sections and samples from the road cut include the following:

STR 708 (hand sample same number) – from above the contact

74-1 (hand sample HF 114) – from below the contact

Stop 5 Scotch Hill Syncline (the beautiful outcrop behind the cabin)

Thin sections and samples from the road cut include the following:


HF 26 (hand sample same number)


B 29 (hand sample same number)

Stop 6 Dunbar Pond Road (the last outcrop we visited)

Thin sections and samples from the road cut include the following:


WT 1-3 (hand sample HF 100)

The ground rules:

1. Your work must be your own; this is not the time to work with a partner.

2. You are writing for an audience of other undergraduate structural geology students who are unfamiliar with this particular area; even though you are writing for fellow students, the tone of your writing must be professional.

Tips for your concept sketches
1. Remember that concept sketches are more than labeled sketches. Concept captions are phrases that describe processes and outcomes and are places where you can include evidence. Remember that concept sketches must stand alone.

2. Integrate the sketches that you did in the field and/or annotate the photos from the field trip (in Blackboard); integrate the thin sections (images also in Blackboard). Use insets as appropriate, and connect those insets to the main sketch/photo.

3. Use leaders (curved lines without arrows) to connect concept captions and insets to the main sketch. Save arrows to show motion.

4. You may do everything on the computer, or you may print out the images and letter everything by hand. You may use big paper (11/17), if you want. I’ve left several packages of big paper in 116.

Please heed the following when writing your concept captions

1. First and foremost, follow the guidelines in the booklet Writing in Geology, and do not make any of the egregious errors listed therein.

2. Remember that sample numbers are meaningless to a reader. The reader does not have those samples, nor does he/she know where they were collected. 

3. Remember that you are writing for structural geology students unfamiliar with the GF/W area. You do not need to explain what a basalt is, what a ductile shear zone is, etc.

4. Remember that all of the faults labeled reverse or gravity slide faults on the map are better interpreted as thrust faults. Please call them thrust faults.

5. Be scrupulously careful about using trend/plunge and strike/dip correctly. Faults and all other contacts are planes – they have strike and dip. Therefore, faults strike; they do not trend. Fold orientation is specified by the orientation of the hinge (a line), not by the orientation of the limbs or the axial planes. Therefore, folds plunge; they do not dip.

6. Faults and folds don’t “run”. Faults strike, and folds plunge. You can also speak of the trend of the fault trace or the trend of the fold axial surface trace.

7. Be scrupulously careful to use stress and strain terminology correctly. Compression and tension are stress terms, because they refer to forces, and principal stresses are symbolized by (1, (2, and (3. Lengthening and shortening are strain terms, and the principal directions of strain are symbolized by X, Y, and Z. Do not use strain as a verb. One doesn’t “strain” a rock; one measures the strain in a rock.

8. Remember that you should use compass directions to refer to relationships on the map (north of, on the east side of the map, etc.), rather than relative directions (right, left, etc.). Remember to reserve top and bottom for times when you genuinely mean up and down in a vertical sense, and don’t use it for compass directions (e.g., don’t say “at the top of the map”).

9. Reserve the term “deposited” for sedimentary rocks.

10. Avoid colloquial expressions, such as “a lot of”, “gets”, “you”, “we”, “squiggly”, etc. Write with a professional tone. Why have I used “you” in writing this assignment? Because I am giving specific instructions to someone (you, to be specific!). Use of “you” is appropriate in this case but not in a professional report.

11. Avoid saying things such as “moving toward the contact, the samples show more deformation”. What you have just said is that the samples are moving, which they are not.

12. Use the “°” symbol instead of the word “degree” (on a Mac, it’s option-shift-8 in most fonts, or, if you are using Word, you can just select Insert Symbol and choose the degree symbol). When writing a temperature, therefore, write 250°C, not 250 degrees C or 250 degrees Celsius.

13. Abbreviate cm, mm, and km when they appear in your concept captions, and always put a space between the number and the units, e.g., 45 km.

Here’s are three other references that you might find helpful. 

Bradley, D. C.  and Kidd, W. S.F., 1991, Flexural extension of the upper continental crust in collisional foredeeps: Geological Society of America Bulletin, v. 103 (11), p. 1416-1438. 

Cisne, John L., Karig, Daniel E., Rabe, Bruce D., and Hay, Bernard J., 1982, Topography and tectonics of the Taconic outer trench slope as revealed through gradient analysis of fossil assemblages: Lethaia, v. 15, p. 229-246.

Karabinos, Paul, Samson, Scott D., Hepburn, J.  Christopher, and Stoll, Heather M., 1998, Taconian orogeny in the New England Appalachians: collision between Laurentia and the Shelburne Falls arc: Geology, v. 26, no. 3, p. 215-218.

On the following pages, you will find example of concept sketch done by students in Tewksbury’s structural geology course for the above assignment. As with any student work, there are mistakes and glitches, but you will get an idea of how a number of students tackled the challenge.
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[image: image2.jpg]Jeff Castle

Big Route 4 Road Cut

Deformation took
place during the
Grenville Orogeny.

Precambrian
metamorphic gneiss
containing K-feldspar,
quartz.

Lineations showing
ductile deformation
and suggesting a large
scale shear zone.

Weak foliation
parrallel to shear
zone. (N15E, 16SE)

Lineations are
parallel to the dip on
a dip slip shear zone.
(20, S62E)

Mica fish and quartz
ribbons suggest a
mylonitic fabric created
by dislocation creep. -

Left lateral shear sense
suggests that this was a
thrust, dip slip shear zone.

Thin section cut parallel to lineation and
perpendicular to foliation, looking NNE.
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