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Central Texas Geology Trip Suggested In-Class Activities
Prepared for the GeoFORCE/ STEMFORCE INSTRUCTIONAL TEAM
12th Grade Summer Academy 
Prepared by Kathy Ellins and Daniel Campos

DRONE WORKSHOP
Instructors must print out 6 copies of the UCAR learning activities in advance (1 per team): Learn to Fly & First Flight
The workshop is adapted from Olds, Shelley, LouAnn Dahlman, and Margaret Mooney, Using Recreational Drones for STEM Explorations, 2017 Earth Educators Rendezvous, https://serc.carleton.edu/earth_rendezvous/2017/program/morning_workshops/w4/index.html. Seeing the world from above can stimulate curiosity and give students a reason to engage in many facets of STEM (Science, Technology, Engineering & Math) learning. Later in the week, student teams will have opportunities to collect aerial data at selected field sites. The aerial imagery can be used to help them to address their challenge.
Learning Objectives:
· Use technology applications to collect data (in this case, aerial photos and video imagery)
· Assemble a drone and learn how it can be used as an instrument for data collection
· Become familiar with FAA regulation and drone flight protocols
· Practice flying and manoeuvering a drone
· Work collaboratively to carry out an investigation
Note: There are 6 teams and 3 drone kits. Instructors will determine how best to organize teams for the workshop since two teams will share a drone. We recommend that that the instructors give the introduction inside to the entire group, following relevant parts of the Learn to Fly activity. This includes going over the parts of the drone, terminology, and the organization of the drone operations team. Then half the group goes outside for 45 minutes to practice flying their drones while the other half of the group works on their Geologic Time Tubes and EarthViewer. After 45 minutes, the groups switch.
Drone Operations Team
Each drone team has 6 or 7 members:
1. Flight Operations Manager (knows the regulations, reads instructions and makes sure everyone understand job and is on task during the flights)
2. Pilot (operates the drone)
3. Navigator assisted by 1 - 2 Spotters (scan the area to ensure that the operator does not fly into restricted airspace and avoids obstacles such as people, wildlife and other drones, etc.)
4. Data Recorder (scribe/ note taker)
5. Engineer (ensure all equipment is working properly and makes repairs when drone crashes, which it will)
· Introduction. Using Recreational Drones in STEM (Olds and Dahlman, 2016) eer-using-recreational-dron.pdf.pdf(Acrobat (PDF) 17.7MB May24 18). Permission pending.
· Activity 1. Learn to Fly, UCAR Center for Science Education. Time Required is 1/25 hours.
· Activity 2: First Flight. UCAR Center for Science Education. Time Required is 45 minute

Skills to master:
· Take off, hover (adjust fine tuning for stationary hovering), and land.
· Fly forward and back, left and right.
· Spin clockwise and counterclockwise.
· Taking photos and videos with your drone
· Flight and photo practice.
· Follow a set flight path.
__________________________________________________________________________________________  
 
Geologic Principles
Review how geologists use to the Principles of Stratigraphy, Law of Faunal Succession and Cross-Cutting Relationships prior to the trip to Inks Lake to determine relative geologic time and ordering of events (60 minutes).
· You Tube video 1. Principles of Stratigraphy
· You Tube Videos 2 and 3. GeoLogic: Relative Dating - Ordering Youngest to Oldest Example 1 and Example 2
· Now let's look at a more complicated example in You Tube video 4. Stratigraphic Cross Section:Interpreting Geology With a Hypothetic Example. Animation Credit: Jenda Johnson, Earth Sciences Animated, Reviewed by Randall Milstein, Oregon State University.
· This animation shows a hypothetical cross section of the Earth, then takes you back to the beginning to walk you through the steps that would create this scenario. Why study stratigraphy? And how does this relate to earthquakes? The earthquake potential of an area can be determined by studying the relationships between rock strata, both locally and regionally. Faults and folds record a probable earthquake history, so by studying the age of the rocks we can gain an understanding about future earthquakes (applying "the past is a key to the future"). This is done by doing field work, studying drill-hole samples, and interpreting seismic reflection data.
· As the students to relate the hypothetical scenarios shown in the animation to the geology of Central Texas.
· Students complete a worksheet provided by the instructors on which they use to the Principles of Stratigraphy and Cross-Cutting Relationships to determine relative geologic time and ordering of events.
_________________________________________________________________________________________
Gelatin Model of Magma Intrusion. Time Required: 45 minutes. Source: IRIS In-Class Collection.
This activity is best done in advance of the field trip to Enchanted Rock. The instructional team must prepare the gelatin mold on the night before and ensure that it remains chilled through the next day so that it doesn't melt. It is important to use chocolate syrup (Hershey's) to simulate magma. Hot water is required to remove the mold from the bowl.
· Step 1. Students are asked to make a drawing of how they think Enchanted Rock formed. They may do this on a white board or on paper, working collaboratively in their teams.
· Step 2. ECITs give a demonstration using gelatin as a model for teaching magma injection into Earth's crust to two teams. The gelatin provides a see-through medium as an analogy for the crust. Students discuss what they see and how it is similar to, or different from, the sketches that they made.
· Students revise their sketches. They may video tape the process of revision, which provides educators with a glimpse into their thought processes.
Drone Flyover (designated area for which project has approval). Students should collect aerial photos and video imagery of the field site, using the camera that comes with the drone. Back in the classroom, they will download photos and video to the laptops computers. Students should do either activity 1 or Activity 2. The truly ambitious students could attempt Activity 3, but note that it requires additional software.
INSTRUCTORS: PLEASE BE SURE YOU HAVE ASSEMBLED THE MATERIALS NEEDED FOR THESE ACTIVITIES PRIOR TO IMPLEMENTATION.
· Activity 1: How High is My Drone Flying?, UCAR Center for Science Education UCAR Center for Science Education_How High?.pdf (Acrobat (PDF) 542kB May24 18)
· Optional
· Activity 2: What Payload Can My Drone Carry?, UCAR Center for Science Education UCAR Center for Science Education_Payload.pdf (Acrobat (PDF) 855kB May24 18)
· Activity 3. Make a 3-D Visualization Model From Your Drone Images
_________________________________________________________________________________________

Weiss/ Martindale Taphonomy: Death and Fossilization board game

By playing the board game, students learn the basic concepts of taphonomy. They learn how organisms decay and how some become preserved as fossils. The game should be tied to the trip to the Waco Mammoth National Monument and visit to the JSG Vertebrate paleontology lab.


Bus Ride to Waco
Questions/Topics
On the bus ride to Waco, have each team generate 3 questions to ask the tour guide. Examples of topics and questions related to the site and to the discussion on the bus include:
· How can we date the flood event that caused the death of the mammoths?
· Were there early humans or other hominids living in the area 67,000 years ago?
· What environmental hazards does the area and its geology hold for human settlement? The construction of transportation routes (e.g., railway lines)?
· Is flooding still a problem in the Waco area? On the Bosque River?
· How has the city of Waco mitigated flood events? Lake Waco and the Waco Wetlands.
· How can we use plants and fossils AND chemistry (of teeth?) to describe past environments?
· See grain size (indicates flood event?)
· Climate change (fossilized plants look like arctic plants?)
· Reconstruction of climate
· Climate curve
· Glacial/interglacial graph
Key to show which plants grow in low temps 
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