
TEACHING PLANETARY SURFACE PROCESSES AND MAPPING TO ADVANCED 5TH AND 6TH 
GRADE STUDENTS: Pam Thompson, Scott Murchie, Robert Hemck, Ben Schuraytz, and Graham Ryder, Lunar 
and Planetary Institute, 3600 Bay Area Boulevard, Houston TX 77058-1 113. 

For the past four semesters, Lunar and Planetary Institute staff members have been teaching a course on 
"Exploring the Solar System" in the Alpha Program for Gifted and Talented Students of the Clear Creek 
Independent School District, Houston. In developing the course, we have concentrated on ways to explain "what 
we know and how we know i t - o r  think we know it" to our 5th and 6th grade students. Classes are developed and 
taught by many of the LPI staff scientists as well as outside scientists invited to share their expertise. The course as 
a whole is designed to give students a broad background in the space program and spacecraft and an appreciation 
of the place of humans in the universe-in time and space. Space science is emphasized, including instruments, 
obse~at ion~,  and measurements. Two of the threads woven throughout the 12-week course involve discovering the 
basic processes that create planetary surfaces and mapping the surfaces themselves to decipher how these processes 
have occurred over time. Our educational exhibit will showcase classroom laboratory simulations of surface 
processes and classroom mapping projects of inner and outer planets. 

Students in grades 1-6 are selected by the district to participate in Alpha. Alpha students in grades 4-6 may 
choose from a catalog of courses ranging from creative writing to computer programming to ecology to marine 
biology. "Exploring the Solar System" is the only planetary science course offered at present. We have limited 
classes to 5th and 6th graders to ensure that students have a similar math background, but many of the lessons 
have proved adaptable to other age groups who have participated in workshops at LPI. The 1-semester class has 
been fully subscribed (18 students) since the second semester. Classes are three and a half hours, once a week, and 
are held at the Institute. 

Several of the classes concentrate on planetary surface processes. Our e h b i t  will feature classroom labs that 
allow students to simulate impact cratering, volcanism, and fluvial erosion using readily available materials. 
Planetary images are used to compare the surfaces created in the labs with features on the planets themselves. The 
impact lab introduces concepts of projectile velocity, mass, and density as well as target strength, and shows how 
impact provides a probe of material beneath a surface. The volcanism lab shows (a few) different eruption styles 
and emphasizes how terrains are resurfaced. The impact and volcanic experiments are combined to demonstrate 
how a complex stratigraphy is built up over time and how subsequent impacts may reveal some of this stratigraphy. 
Determining "what came first," also stressed in mapping exercises, is emphasized. Fluvial erosion is demonstrated 
with a stream table and the surfaces created are compared with Viking images of Mars. 

Mapping exercises complement the surface processes experiments. We use a Lunar Orbiter map of the Apollo 
15 site (inspired by a short course taught by R Greeley and P. Schultz [I]) to introduce photogeologic mapping. A 
worksheet guides students through a simple mapping project introducing the geologic unit, contact, and the 
concept of superpcsition. A simple "sample" return simulation using terrestrial analogs of lunar rocks introduces a 
few simple rock and mineral types, and, using a geologic map of the Apollo 15 site and their mapping experience, 
students are able to determine what the samples are, how they may have formed, and what their relative ages are. 

Extrapolation of the technique to Mars allows students to amve at the relative age of martian channels and to 
discover that the channels record an ancient period in martian history when the climate was much different than it 
is now. 

In addition to surface processes and mapping, the course includes classes in remote sensing techniques, 
introducing the concept of radar imaging with Magellan data and a hands-on simulation of radar mapping, and 
discovering how composition can be determined through visible and near-infrared spectroscopy. Computer labs in 
image processing round out the remote sensing theme. 

Many of the concepts presented are integrated at the end of the course when the students plan an exploration 
program for Mars. Drawing on their geologic knowledge and the different exploration techniques introduced 
during the semester, student teams define a science objective and plan a strategy to achieve it within strict cost and 
time limits. 

REFERENCES: [I] Activities in Planetary Geology for the Physical and Earth Sciences, NASA EP-179, 1977 
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