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| Engage: Introduce the lesson & formulate questions
Geology is ...
- the systematic scientific study of one of the 4 major earth systems (comprised of LITHOSPHERE)
- isrelatively meaningless without consideration of the other Earth systems (hydrosphere,
atmosphere & biosphere, with SOIL representing the intersection of all 4 systems!)
- relevant to human life on Earth; almost any item made or used by humans has some inorganic
and/or mineral component!!
- studied by geologists, many of whom investigate Earth — over both SPACE and TIME — to help
interpret its STORY and make decisions that will allow the story to continue
So what’s OUR story?
Today we’ll investigate the schoolyard to create one small chapter of the much larger, more complex story of
Earth, in order for you to make more meaningfulsenseo f your (andlJiylouS Xstudent s
What do you know about the earth science (especially geology) of your place?
What do you want to know?

What do you think is important for your students to know?

Il Explore: Use of the journal

a. OBSERVE - spend some time, write descriptions, sketch some pictures and maps, take pictures,
etc., to identify the landscape’s essential features to answer “what do | sense?”
b. INFER —answers “what does it mean?” questions
Where do the identified features fit within the Earth’s 4 systems?
Can you differentiate between “natural” and “unnatural” features?
How do you think these features interact?
What forces appear to have been, or continue to, contribute to these interactions?

c. REFLECT —answers the “what does it mean to me?” questions

Il Explain: Where are we?
PLACE ..
... can be defined in human terms: DISD Environmental Education Center property A City of

Seagoville A Dallas County A Texas A USA A Earth

... or by Mother Nature (who generally ignores human inventions)



The “GEOLOGICABTORYof our place, in a nutshell:

t  We're located near the center of the North American plate (plate tectonics)

t  We're standing on rock believed by geologists to have been deposited during the Cretaceous period
(millions of years ago** see end of packet for notes on conceptualizations of geological time) when a
large shallow sea extended across what is now called the North American continent

t It was during this time that CONSTRUCTIVE earth processes were dominant (i.e., accumulation of
sediment to form SEDIMENTARY ROCK)

t  As marine animals in this sea died, their calcium carbonate shells were deposited on the seafloor,
accumulated over time, and subsequently were compacted and cemented into LIMESTONE rock;
“limey” mud was compacted and cemented in the same way to form MARL.

t The particular physical and chemical characteristics of the rocks found in this area (color, degree of

cementation, etc.) have led geologists to give it a special name: Taylor Marl

The “LANDSCAPBTORof our place:

t After the sea retreated, the rock in this region was thought to have been uplifted by mountain building
processes going on to the northwest (Rocky Mountains) and subsidence was occurring to the southeast
(as a result of great amounts of sediment being deposited into the early Gulf of Mexico)

t Since that time, the primary forces acting upon the landscape have been mostly DESTRUCTIVE (erosion
by wind, water, and biological forces such as tree roots, burrowing animals, and human development)

t  The upper Trinity River watershed in which we are located is part of a larger river system thought to

have developed on the landscape over tens of thousands of years; during Quaternary period, the river

deposited FLUVIAL (river-transported) TERRACE SEDIMENTS on top of the much older marl.
The “ECOLOGICAL STORYour place:

t  Specific rock — water — climate — biological activity relationships over time (i.e., hundreds of years)
produce various types of soils
t These different soils each support different types of living communities
t  These living communities make up an integral component of the ENVIRONMENT in which we live and

upon which we are dependent on for health & well-being!!



TIME ... helps us interpret place

The following is from http://www.pitara.com/discover/earth/online.asp, which assumes that the 12

entire 12-hours on the clock face represent Earth's 4.6 billion year history. So ...

At 4:00, the first signs of life appeared in the form of bacteria when the earth was four hours old
At 10:35, the first vertebrates appeared

At 11:25, the huge dinosaurs arrived

At 11:50, so did birds and early mammals

And at 11:59:30, the first hominids (ancestors of homo sapiens) appeared

According to this scale, all of human history is just 10 seconds old!

Another way to look at it is to compress all of geological time into one year
(http://www.uky.edu/KGS/education/geologictimescale.pdf):

(1 day = 12,300,000 years, 1 hour = 513,000 years, 1 minute = 8,550 years, 1 second = 142 years)

March 22 - first evidence of life (ocean algae) preserved in the rock record
June 22 — breakup of the large land mass Pangaea into the existing continents
November 12 —first land animals

November 17 —first fish

December 3 through 17 — Appalachian Mountains formed

December 13 through 26 —dinosaurs existed on the planet

December 31, 4:00 pm — earliest hominids

December 31, 11:50 pm — Homo sapienappears


http://www.pitara.com/discover/earth/online.asp
http://www.uky.edu/KGS/education/geologictimescale.pdf

IV Elaborate: Make connections to your context as a teacher

NSES (K - 6)

understanding and “doing” science as inquiry

properties of earth materials

geological tools that have been developed for improved observations & measurement: drilling and
geophysical equipment (“macro” investigations), microscopes (micro-investigation), radioisotopes
(to determine the absolute age of rocks)

|II

differentiating between “natural” and “designed” systems and components of systems

TAKS (3 - 6)

Use of journals, hand lenses, maps ... other equipment?

Outdoor lab safety

Process of inquiry (simple systems): formulate hypotheses; identify & observe system components,
draw inferences using direct & indirect evidence, present conclusions

Scientific concepts (Grades 3 & 4):

0 identify different types of matter

0 collect information about physical properties of matter

0 identify roles of nonliving system components

0 infer what might happen if one or more of these are removed/changed

0 observe effects of events requiring time for noticeable change (weathering & erosion)
0 draw conclusions about “what happened before” (fossils)

Scientific concepts (Grades 5 & 6):

0 describe cycles, structures & processes in simple systems

0 describe interactions that occur between cycles

0 describe the significance of the rock cycle to the water & carbon cycles

0 classify matter based on physical properties & how they can change

0 identify & observe actions that require time for measurable changes (weathering & erosion,

dissolution, flow)
0 infer past events that led to formation of Earth’s resources
0 interpret landforms as a result of a balance between constructive & destructive forcer (i.e.,

deposition and erosion)
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