








Playing Wegener in a Mock World — A Laboratory Exercise for Introductory Earth-History Classes
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Figure 4. An example included in the laboratory exercise that illustrates the
relationship between tectonics and the stratigraphic record during a simpli-
fied Wilson cycle. Note how the succession of lithologies and fossil assem-
blages track tectonic and paleogeographic changes through geological

history.

to carry out the rest of the lab.
The only additional source of evi-
dence available to students relates
to changes in eustatic sea level.
Students learn that lowland conti-
nental interiors are flooded during
periods of high sea level. Marine
deposits left behind by these epi-
continental seas (and preserved in
sections located within continental
interiors) thus provide a clue as to
the timing of first-order changes
in sea level.

Presentation of the Lab

Students teamed up in groups
of 2-5 people, and each group re-
ceived a copy of the 12 strati-
graphic columns and a sheet with
outlines of the 4 lithospheric plates.
Each individual student was given
a packet containing instructions,
the legend, a physiographic/tectonic
map of the mock world, the illus-
trated example, and a series of
specific questions. Questions were

devised to help lead the students
through the various levels of infor-
mation in a systematic manner.
When the students reach the last
question, they have studied each of
the lines of evidence needed to ex-
plain and visualize the motion of
the continents through time. We
found the questions to be a critical
component of the laboratory exer-
cise. Those students who attempted
to jump ahead of the questions
would typically get overwhelmed.

To help organize the data, the
students were first asked to cut
the stratigraphic columns apart and
group them based on the age of
the basement rock. Each basement-
rock type was then given a unique
color. The students then cut out
the continents and colored in each
section of the continent with the
corresponding basement-rock color.
This helped them to identify the
major cratons in the mock world.
Mountain ranges define the bounda-
ries between the various cratonic

basements present within each
continent. With this preliminary
cratonic information in hand, most
students could see how the cra-
tons might have been arranged in
the past, but the questions forced
them to move sequentially through
geological time. The right answers
required using all of the clues pro-
vided, and those who tried to put
the continents together at first
glance quickly realized that the
puzzle wasn’t that easy.

Using a series of specific ques-
tions, we led the students through
the exercise in the following steps:

1) Students first identified the
stratigraphic sections located in
continental interiors. Using the
sedimentary record of these sec-
tions, they were asked to iden-
tify the pattern of sea-level
change. We modeled a trans-
gression from the Cambrian to
the Permian and a regression
from the Permian to the Recent.

2) Students were then asked to
determine how many land-
masses were present in the
Ordovician. The answer to this
question can be found by group-
ing the columns together based
on the fossil record. For exam-
ple, in Figure 2, Columns H and
I were both part of the same
landmass in the Ordovician,
whereas Column G was not.

3) We then told the students that
two of the continents (Hewitt
and Morse) were sutured at
one time. The students were
asked to determine when the
continents began moving to-
ward each other, when they
collided, and when they rifted.
Answers to these questions re-
quired evaluation of both the
lithological and paleontological
information.

4) Students were then asked to
work out the history of two dif-
ferent exotic terranes that had
been sutured onto major conti-
nents and discuss how they
think this might have hap-
pened. The students were not
told specifically what kind of
terranes they were. For exam-
ple, column L on “James” (Fig-
ure 1) represents an island arc,
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Some-
Yes what No

Do you think this lab was challenging? | 73% | 23% 4%

Do you think the lab was fun? 81% | 19% 0%

Do you think this lab helped you to o .
better understand orogenic events? 85% | 11% 4%

Do you think this lab helped you to
better understand how lithology and

fossils are used to interpret the Earth’s 7% | 19% 4%
history?

Table 1. Results of the student survey (26 students sur-
veyed).

which formed in the Pennsylvanian and was su-
tured to the main continent in the Quaternary.

5) Finally, the students were asked to sketch a paleo-
geographic map for two different periods of geologi-
cal history. To help conceptualize this, the students
were told to organize the cutouts in whatever ar-
rangement they felt the stratigraphic data indi-
cated for that specific time interval. Then they
were asked to sketch the general shape of the
landmasses and to label where each of the stra-
tigraphic columns was located.

Effectiveness of Lab

We felt that the lab was both educational and en-
joyable for the students in ESCI 402. The exercise
required active participation by the lab instructor in
order to focus the students on key pieces of informa-
tion and to generate good (and sometimes heated)
discussion between students as they struggled to find
the correct answers. We found it to be one of the
more dynamic labs of the semester and one that serves
as a good synthesis of various skills covered during
previous weeks.

The students were surveyed a week after the lab
was completed to determine their opinions on the ex-
ercise and to receive suggestions on how to improve
the lab for future classes. The results of this survey
were encouraging (Table 1). Most of the students felt
the lab was both challenging and fun — a balance
that is often difficult to reach in introductory labora-
tory exercises. Several students commented on having
to use all the skills that they had learned in previous
labs to piece together the plate-tectonic puzzle. As
always, many students appreciated the hands-on ap-
proach that this type of exercise offers. More impor-
tantly, the students felt the lab helped them
understand the significance of fossils and lithology
in interpreting geological history. Some students
thought the lab was somewhat confusing, while others
disliked the length of the lab (though every student
was able to finish within the three-hour lab period).

Conclusions

Helping students understand how plate tectonics
can affect the Earth’s surface over geological time
represents one of the most fundamental goals of any
Earth-history class. We found that this exercise

serves as an excellent way to familiarize students with
the procedures that geologists use to investigate tec-
tonic history. By providing a mock world with a differ-
ent geological history than Earth, the exercise
stresses the generality of the procedures and encour-
ages students to focus on scientific process rather
than end results. The exercise forces students to turn
to their own abilities to reconstruct a geological his-
tory that they won’t find outlined in their textbooks.

Availability of Lab Materials

A complete set of materials for this laboratory ex-
ercise can be downloaded from http:/tischler.unh.
eduw/esci402.html.
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