Teaching Structural Geology – Field Trips

Day 2 

Ductile Deformational Features
Depart: 8:00 AM

Return: 4:00 PM… (for refreshments and discussion)

Schedule
Leave Smith College
8:00 AM
Outcrop-1: 
8:30-10:30 AM
Drive to Outcrop-2:  
10:30-11:00 AM
Outcrop-2: 
11:00-1:00
Drive to Outcrop-3:  
1:00-1:30 PM
Outcrop-3: 
1:30-3:30 PM

Return to Smith: 
3:30-4:00 PM
Refreshments and Discussion: 
4:00-6:00 PM

At each stop:

Overview of geology (30 minutes)
Subgroup  discussion/ Exercise planning  (60 minutes)
All group discussion  (30 minutes)
 

Note:  The field trip stops are meant to illustrate the type of field trip stops that one might use in a structural geology course. The goal is not to necessarily investigate these particular outcrops, but instead, to develop exercises that use this type of outcrop to achieve a particular goal.

Subgroup Tasks (4 groups):

Each subgroup will take on one task per outcrop. The goal is to consider this outcrop type in different contexts.  

(1) Design a 3-hour exercise for structural geology students at this outcrop.  The assumption is that a class would be spending an entire lab period at the outcrop.  

(2) Design a 1-hour exercise for structural geology students at this outcrop.  The assumption is that a class would be spending part of a lab or field trip at the outcrop.

(3) Design an exercise for beginning structural geology students at this outcrop.  Perhaps the class has had only one other geology class. 

(4) Design an exercise for structural geology students at this outcrop that involves a component of lab work after the field trip.  This would involve the analysis of either data or samples collected during the fieldwork.

General Stop Types:

Outcrop with a story

Goshen Formation Roadcuts:  This is an example of an outcrop with a story, not simply an outcrop in which to view a particular structure, but one with a larger story to be worked out. 

Discussion (example) of structural processes – cleavage formation

Moretown Formation These outcrops have spectacular examples of crenulation cleavage, cleavage that varies in intensity along and across layers, porphyroblasts growing in crenulation domains etc.  With a hand lens it is possible to see most of the features… including inclusion trails in garnet porphyroblasts.  This type of outcrop can be used as an illustration of the process of ductile shortening and crenulation cleavage development… among many others.

Outcrops that serve as an example or impetus for a broader discussion

Glendale Falls -- Pluton emplacement and the room problem.  This is a superb exposure of the Middlefield Granite emplaced near (stitching?) the contact between the Rowe and Moretown Formations.  Although this is an example of only one type of intrusive contact, the outcrop (and the exercises we construct) will lead to a broader discussion of the role of deformation in pluton emplacement and the general relationships between plutonism and structural geology.

Additional Goals/Objectives
What type of preparation should be done before the field trip?


How can we bring the microstructures into field? 

That is, how can we teach microstructural geology (and the value added by microstructures) while in the field?

How to best get students to present observations-interpretations to the each other.

Can develop a situation where more advanced students teach the more beginning students?

What additional goals should we list for a typical structural geology field trip?

Goshen Formation Roadcuts:  

This is an example of an outcrop with a story, not simply an outcrop in which to view a particular structure, but one with a larger story to be worked out. 

This large road cut generally occurs within the hinge region of a large F2 fold.  However, using facing relationships, it is possible to demonstrate that a large F1 anticline is refolded by the F2 fold.  The actual F1 fold hinge and axial trace can be found in the outcrop.

Major concepts/components:

Interpreting geometry of large-scale folds from bedding-cleavage relationships

Facing (younging) directions

Axial plane cleavage - Crenulation cleavage

Intesection lineations

Measuring lines and planes

Notes:

Use this space to make notes about the geology at this stop:

Subgroup Discussion:  Use this space to make notes concerning your specific exercise type (i.e. task):

General discussion:  Use this space to make notes from the general discussion about this stop:

Stop #2 -- Moretown Formation 

These outcrops have spectacular examples of crenulation cleavage, strain gradients, cleavage that varies in intensity from layer to layer, porphyroblast growing in QF domains etc.  With a hand lens it is possible to see most of the features including inclusion trails in garnet porphyroblasts.

Major concepts/components:

Crenulation cleavage

Strain compatibility

Porphyroblast timing relationahips

Polyphase deformation

Lineations (extension, intersection) 

Measuring lines and planes

Notes:

Use this space to make notes about the geology at this stop:

Subgroup Discussion:  Use this space to make notes concerning your specific exercise type (i.e. task):

General discussion:  Use this space to make notes from the general discussion about this stop:

Stop #3 Glendale Falls  Outcrops that serve as an example or impetus for a broader discussion – Pluton emplacement and the room problem.

This is a superb exposure of the Middlefield Granite emplaced near the contact between the Rowe and Moretown Formations. 

This is an example of a field trip stop that is a small part of a much broader issue.  The goal is to use the stop to stimulate a much broader discussion and a clearer understanding the larger picture, in this case the whole issue of pluton emplacement. 


Major Concepts:



Emplacement of plutons --  room problem




Role of deformation?

Timing deformation and plutonism

Tectonic implications of a stitching pluton. 

Notes:

Use this space to make notes about the geology at this stop:

Subgroup Discussion:  Use this space to make notes concerning your specific exercise type (i.e. task):

General discussion:  Use this space to make notes from the general discussion about this stop:

Optional stop:

1) Hallockville Pond gneiss?

Ductile deformation of plutonic rocks.

What is gneiss?


Park on Rt. 116 just east of the outcrops.

Other possibilities:


Shelbourne Falls  (what to do?... tends to confuse students)


Taconic unconformity?  Karabinos fieldguide??


Nice example of an unconformity


Hawley pillow basalt

