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Course:   University of Arkansas at Little Rock ERSC Field Geology I (ERSC 3320), a sophomore-level course intended for second- or third-year geology majors. The class meets weekly for one hour on Wednesdays and four hours on Fridays. Wednesday meetings are typically held in the classroom, and Friday meetings typically involve travel to field locations. The course is team taught with four primary instructors, and two instructors are typically involved in each weekly exercise.

Overview/Objective:  This is the second off-campus exercise of the course that follows and builds on exercises in pace/compass mapping, GPS use and mapping, and outcrop description and measurement (see attached syllabus schedule). This project was designed to introduce the students to aerial imagery and its utility as a geological mapping and interpretation aid. The project also integrates all of the skills from previous field exercises and allows the student to use their new knowledge and skills to answer a research-type question and create a geological map and structural interpretation from a relatively small number of field observations and measurements.

Skills emphasized or developed: 
· Geological interpretation using aerial photography and topographic maps

· Outcrop location using aerial photography, natural landmarks, and GPS receivers

· Outcrop description of dipping sedimentary rocks

· Structural measurements of bedding, joints, and faults using a Brunton compass

· Geological and structural interpretation of outcrop patterns of folded beds

· Cross-section construction

· Field documentation (i.e., proper methods for taking field notes)

Logistics:  This is a 3-day exercise. The first day involves a one-hour classroom overview of aerial photography techniques and imagery together with an introduction to the field area that is approximately 15 miles north of Little Rock, Arkansas.  The field area contains a shallowly-plunging anticline and syncline pair. The second day (4 hrs) involves driving to seven or eight outcrops along two north​ – south transects across the geological structure. The outcrops are road cuts along state highways north and west of Cabot, Arkansas (see map below). We start by driving northeast to Cabot and then take State Highway 5 north. There are four good outcrops along this highway where the limbs of the northern anticline are exposed. We then turn west onto State Highway 319 and take it to the intersection with State Highway 107. We turn south onto State Highway 107, and there is a series of 4 outcrops along this route that expose the northern and southern limb of the anticline and the southern limb of the syncline near the southern border of the map area. We return to Little Rock on State Highway 107. The third day involves an overview of cross-section construction techniques.

Exercise:  On the first day of the exercise, students are given an aerial photograph of the field area with a 1000-meter UTM grid (see example below). Students are asked to identify marker beds that can be traced throughout the field area. All of the exposures are of the Pennsylvanian Atoka Formation, and the marker beds are resistant sandstone-rich units that form narrow, linear ridges. They are asked to trace the contacts on both sides of the marker beds on a mylar or vellum overlay to create a simplified geological map of the field area. They are also asked to consider evidence for the dip of the beds in the aerial photo and to create a preliminary hypothesis regarding the structural interpretation.


On the second day of the exercise, students are taken to seven or eight outcrops in the field area and asked to describe the rocks that are present (lithology, bedding, sedimentary structures, etc.) and take a representative measurement of bedding orientation. They also have to locate the outcrop properly on the field map (aerial photo and overlay) and plot the location and bedding measurement using the appropriate map symbol. 


While at the first outcrop, the instructors briefly discuss the hypotheses about the overall structure and lead the students to make testable predictions about they will expect to see as we drive throughout the field area. We also take a moment to discuss proper note-taking habits as we have commented on their field notes from previous exercises and graded them on their notes once already.


At the end of the second day, the students are asked to complete their geological map by inking in the contacts, plotting the bedding measurements, coloring the key marker units, and adding fold axial traces that match the bedding data and their structural interpretation. They are also asked to include the common elements of any properly drafted map such as an explanation, title, name, date, etc.


On the third day, a one-hour classroom period the following week, the instructors give the students a north – south cross section line across the center of the field area. The students are instructed on how to construct a topographic profile at the same scale of the map with no vertical exaggeration, and they are instructed on how to add their geologic data to the cross-section. The students are then asked to complete the cross-section using their geologic and structural interpretation. The cross-section is expected to be drafted in the same style as the map with the appropriate elements (name, date, title, labels, etc.) with colors and symbols that match the map.

Deliverables and assessment: Students turn in the following components of the exercise:

· Geological map – completed geological map on the aerial photograph overlay with unit contacts, unit labels (arbitrary unit labels derived from relative age of marker beds in folds), structural measurements, and structural interpretation (axial traces of folds). The map is to be drafted with contacts and symbols inked and map units colored. A complete map explanation must also be included.
· Cross-section – completed geological cross-section of the map area along a north-south line at the same scale as the map with no vertical exaggeration. The cross-section is to be drafted with contacts, labels, and symbols inked and map units colored to match the geological map. 
· Field books – students turn in their field books to be graded on the quality and completeness of the field notes and how well they incorporated previous comments on their field notes from the instructors. 
Students are graded on the geological map (accuracy of contacts, accuracy of locations, structural data and interpretation, general drafting) and cross-section (topographic profile, accuracy of contact location and orientation, bed thickness and structural interpretation, general drafting). 
