Field Experiences & Field Trips
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Geology is a science that goes to the field for its primary data.  Practicing geology in the field has the potential to help students become much better geologists and there is widespread agreement that field experiences are valuable.  However, faculty must strive to design field experiences that provide students with the best opportunity to do geology (observe, measure, interpret).  As a student I experienced any number of ‘show and tell’ field trips: we would pour out of the van, the professor would tell us all about the exposed rocks and their significance, we would make a terse inspection of the rocks, and then pile back into the van and off to the next stop.  On occasion we would be asked a question, but after the first correct answer all discussion would cease, although many students were still confused and had no idea how the correct answer was obtained.  Unfortunately, these practices still seem to be common on many field trips.

As faculty we have become ‘experts’ at doing geology in the field and have the tendency to forget that students need to start with simple questions/exercises and make progress from there.  When asked the simple question ‘which direction is north?’ it is not unusual, even in upper level classes, to have fingers pointing in many different directions.  Finding one’s self on a topographic map is not a trivial exercise for many students.  Indeed these are simple things, but students must do the simple things correctly before progressing to the more interesting stuff. 

I believe it is paramount to make the distinctions between observation, interpretation, and regional significance very clear in the field.  There are many things that can be learned from rocks and structures in the field, but there are many others that require more study/research to discern.  For instance: we may observe an outcrop where a vertical diabase dike intruded tilted beds of limestone, from this we may interpret that the limestone was deposited, later tilted, then intruded by diabase, and finally exposed due to erosion.  We may also know that the diabase is 190 Ma (from isotopic dating), that tilting occurred during the Alleghanian orogeny (from regional considerations) and the limestone deposited during marine trangression in the Mississippian period (from regional stratigraphic relations and fauna), but this knowledge is derived from further study of these rocks.

A major goal for some of my field trips involves developing student proficiency at ‘skills’ (e.g. measuring the orientation of geologic structures with a Brunton compass).  Acquiring ‘skills’ requires repetition and more repetition.  Measuring the orientation of bedding at one outcrop is unlikely to produce a ‘lasting memory’ of how that is done, but done repeatedly in different settings students become adept at these skills.  This is particularly important for students who work with me doing research, as I need to be confident that the data they collect is robust.

Questions to Ask Yourself
Why are you taking students to the field?



What specifically are the students going to be doing?  

How much time will be devoted to particular activities?

Other Goodies
Use good visual aids (maps, cross sections, strat-columns, DEMs)

Have students put their observations/measurements/interpretation on paper/maps, etc.

Collect exercises and review/discuss immediately

Have discussions that proceed from what is observed to what is interpreted/inferred to its regional/larger significance

Avoid too much lecturing

Dry erase boards can be very useful especially for quantitative problems

Do the exercises/problems yourself

On the following pages I have include examples of field exercises used in two courses.  The italicized text provides background, context, and how the exercise is implemented.

Geology 401/Structural Geology- upper level geology majors

STRUCTURAL GEOLOGY OF THE 

VIRGINIA APPALACHIANS
2001 Structural Geology Trip

Department of Geology

College of William & Mary
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Physicists make fun of Chemists for not being rigorous scientists,

Chemists make fun of Biologists for not being rigorous scientists,

Collectively, they all laugh at Geologists for not being rigorous scientists,

Meanwhile, Geologists laugh all the way to the field!
PREAMBLE


Rocks exposed in the mountains of western Virginia record the sedimentary & tectonic evolution of the central Appalachian Orogen.  Our trip will focus on the geometry and style of deformation and the discussion will be at two levels 1) the outcrop-scale: based on observations made at the outcrop, avoiding interpretations that should not be made at the outcrop and 2) the regional-scale: a larger scale concerning the environment of deposition and deformation.  If done properly, our interpretations at the regional scale come from systematic observations made at many outcrops. If done improperly, our regional interpretations may be little more than arm-waving.  On a weekend trip it is impossible to make systematic observations of enough rock to solve every regional-scale problem. So we'll look at the rock, make the most of our observations, do a bit of arm-waving, and have a big time along the way!

BIG QUESTIONS

1. How does the structural style change from the Piedmont to the Blue Ridge to the Valley & Ridge?

2. When did deformation in the central Appalachians occur? Is deformation time transgressive? Construct a relative timing chart of deformation structures.

3. Is deformation in the central Appalachian Valley & Ridge 'thin-skinned' or 'thick-skinned'? What evidence from the field can be brought to bear on this question?

4. Why did all this deformation occur in the first place?

(I also provide a two page overview of the regional geology and one lecture session is dedicated to the regional geology before we go to the field)

FIELD TRIP STOPS
Included below is a list of anticipated field trip stops, locations, and questions to answer at the outcrop. At each outcrop you should be ready and able to put your Brunton Compass and Stereonet to good use. Answer the questions in the space provided, making sure your notes, sketches, and answers are clear and legible. 

(I cut out the questions for each stop and give those questions to each pair of students when we arrive at the outcrop.  I collect their responses after each pair is finished, then we discuss the questions on the outcrop, attempt to correct mistakes with technique, etc., and finish with a broader more regional discussion of topics that cannot be directly gleaned from the outcrop.)

1. Beekmantown Group, Rt. 340 4 mi. N of Shenandoah


1. Rock Description-


2. What is the orientation of bedding?


3. Are these rocks strongly or weakly deformed? Support your position-

10. Blue Ridge basement complex at Garth Run, 2 mi. SW of Wolftown, Virginia.


1. Identify the rock types exposed at this exposure-


2. What is the orientation of the foliation and elongation lineation?

3. What is the overall sense of shear associated with the rocks (i.e. what type of high-strain zone are you looking at a dip-slip/strike-slip, right lateral/left lateral, normal/reverse)?  Support your interpretation.

Geology 310/Regional Field Geology- second level geology students

Finding Yourself!

Welcome to New Mexico, the land of enchantment!  Let’s figure out where we are using the Brunton compass and three prominent landmarks (Cabezon Peak, Cerro Chafe, & Cerro Cuate).


Place a small (1mm diameter) circle on the map at our location.


What is the latitude _____________? (to the thousandths place, e.g.-36.284˚ N)


What is the longitude ____________? (to the thousandths place, e.g.-107.479˚ W)

(This is one of the first exercises done in the regional field geology course.  The purpose of the exercise is to help the students become proficient at using the Brunton, working with maps, and locating themselves in the real world.  Students work in pairs: taking bearings, plotting angles on the map, and trianglulating their position.  The map used in the field is larger in size than the one illustrated below).
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After locating yourself, we will use the GPS receiver to locate our position.

How close was your estimate of position?

What is the precision of your azimuthal measurements (±0.1˚, ±0.5˚, ±1.0˚, ±5˚)?

(I also make the measurements and plot the position.  We discuss our results and problems)
