Introduction to Strand 5.1 Earth Systems of Utah’s science core.

Why it’s not your fault… it’s all of our fault.
NOTE: A SUMMARY of the session and the SUMMARY of Strand 5.1 Earth systems and its standards are the final page of
this handout.
Credit: Earth Science Education, www.earthscienceeducation.org
Genevieve Atwood and Peg Alderman, leaders for September 27, 2019 and ESE volunteers.
Professional learning opportunity at Highland High School.

1. SYSTEMS… surround us!

Exercise 1… I spy with my little eyes… systems!

I like the idea of making this image one of those “not a robot” grids…
What systems do you identify…?
For sure… a car is a system.
For sure… a house is a system.
For sure… Genevieve’s digestive track is a system.
What makes a system a system?
And… what makes Earth’s system a system… Please understand this happy concept by the end of class.
1

2. EVIDENCE of Earth processes

Exercise 2 part A. Try: I spy with my little eyes… I notice, near and far… whatever!
On your own… jot down 5 or 6 observations.
A
B
C
D
E
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Exercise 2 part B. Observations associated with Earth’s systems.
Work in groups of two or three for a few minutes.
Make at least three observations about the
• Geosphere = solid Earth
• Hydrosphere = water Earth
• Atmosphere = gaseous Earth
• Biosphere = living Earth including humans
Go Outside and try I spy with my little eyes…
Look around. Notice evidence of the solid Earth, of the water Earth, of the gaseous Earth, and the living Earth (including
the human footprint).
Classify at least three or four observations as best you can for each of Earth’s subsystems.
GEOSPHERE
I see mountains.

HYDROSPHERE
I see canyons.

ATMOSPHERE
I see clouds above the
mountains …

BIOSPHERE (incl
humans)
I see houses in the
valley.

Exercise 2 part C. Interactions between subsystems of Earth’s systems.
With your group… Draw arrows to show interactions between subsystems based on your observations.
Discuss: Cause and effect.
Big concept! Systems have subsystems and those subsystems interact.
Note: Standard 5.1.4 suggests that teachers “emphasize interactions between only two systems at a time.”
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STRETCH, BREATHE…
REPEAT TO REMEMBER… REMEMBER TO REPEAT.
Systems have subsystems.
Those subsystems interact.

We’ve introduced:
Strand 5.1 Earth’s systems (characteristics and interactions of Earth’s systems)
Standard 5.1.1 Patterns of Earth’s features.
We haven’t introduced… but we could…
Standard 5.1.2 fresh water and saltwater reservoirs (such as lakes up the canyons versus Great Salt Lake).

Next:
Introduction to Standard 5.1.3 Investigations of weathering and erosion… such as downhill movement of water.
Introduction to Standard 5.1.4 Models of interactions between Earth’s systems such as geosphere hydrosphere…
influence of flowing water on drainages.
Introduction to Standard 5.1.5 Design solutions to reduce effects of … natural hazards.

CONSIDER REGISTERING FOR THE FOLLOW-UP FIELD TRIP
Earth Science Outside
STRAND 5.1 Earth’s Systems: evidence in Salt Lake County.
OCTOBER 21, 2019
8 AM – 5 PM
Contact: Candace Penrod, SLCSD Science Supervisor, Teaching and Learning
Candace.Penrod@slcschools.org
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3. Further exploration… INTERACTIONS between two of Earth’s four systems (geosphere
– hydrosphere).

Big concept! Patterns are due to processes.
Patterns of Earth’s features are expressions of Earth’s processes.
Earth’s systems are characterized by flows of materials.
Earth’s systems are characterized by flows of energy.

PATTERNS EAST of HIGHLAND HIGH SCHOOL and okay to look west, too.

Image above taken in the afternoon. Image below taken in the morning.

BRAINSTORM PATTERNS…

DISCUSSION: how to teach patterns. Some patterns seem obvious. But…

What makes a pattern be a pattern? PATTERNS of the BRICKS of HIGHLAND HIGH SCHOOL
Discussion… when a student just doesn’t “see” what a pattern is… what “works” to teach this oh-so-simple but oh-sodifficult-to-grasp-for-a-few-folks concept?
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4. PATTERNS of Earth’s features associated with EROSION.

Exercise 4. Patterns of erosion east and south of Highland High School.
Identify effects of the hydrosphere on the geosphere.

Thought question:
Can erosion exist without deposition?
Why don’t Earth scientists say “erosion / deposition” instead of “erosion?”
Hmmm why don’t Earth scientists say: “weathering, erosion, transport, deposition” instead of “erosion?”
These terms are often on tests. Why? to see whether students draw distinctions on process.

Conversely:

How does the geosphere affect the hydrosphere along the Wasatch Front?
Coaching… whenever you’re asked about processes of the geosphere… think TECTONICS as well as erosion/deposition.
How, where, and why do the channels carry water? There’s a “down” to the topography… and why is that?
Tectonics rules!
Discussion: Why are Highland High School and Highland Drive named “high land?”
Where is the change in slope? That’s the expression of the Wasatch Fault Zone. Tectonics rules!
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5. Big concept: Earth’s subsystems energy comes from:
The sun.
Earth’s interior.

Sketch this happy concept! Your sketch is the beginning of a model.
Yep… just draw two quick circles… a small one to represent the sun
And a larger one to represent the Earth. Add Earth’s tilt. Add PARALLEL rays hitting Earth, so, at the Equator, the rays are
perpendicular and at the poles they almost glance by.
Add a label inside Earth as “Earth’s interior.”

6. Exercise 5: Gravity, density, and how hot air balloons rise.

Uneven distribution of heat in Earth’s atmosphere drives processes of erosion / deposition.
Uneven distribution of heat in Earth’s interior drives processes of tectonics.
Go to our website www.earthscienceeducation.org to view a kinesthetic exercise we may or may not act out. It’s meant
to make circulation of Earth’s atmosphere and crustal motions truly memorable.
7

7. PATTERNS of Earth’s features associated with TECTONICS.

Global patterns of Earth’s features associated with TECTONICS (USGS map Dynamic Planet)
Regional patterns of Earth’s features associated with TECTONICS (USGS digital elevation map)
Local patterns of Earth’s features associated with TECTONICS (plastic relief map – Salt Lake and Tooele quads).

Source: USGS, Dynamic Planet.
Source below: USGS-DEM-conterminous US, pubs.utsgs.gov
Source left, Sterner, 1987, used with permission.

Big concept: Regions look different because they have had different histories of tectonics and erosion.
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SUMMARY of this September 24, 2019 session and SUMMARY of Strand 5.1 Earth’s systems.
1. SYSTEMS… surround us!
2. SYSTEMS… have subsystems.
Memorize: Earth’s subsystems for Strand 5.1 are: Geosphere, Hydrosphere, Atmosphere, Biosphere (includes humans).
3. SYSTEMS… subsystems of systems interact. Example: Earth’s geosphere and hydrosphere interact.
Earth’s systems are characterized by flows of materials.
Earth’s systems are characterized by flows of energy.
4. Earth’s features are shaped by erosion / deposition. Flows of matter. Erosion takes away. Deposition adds.
Erosion and deposition are a couplet.
5. Big concept! Earth’s subsystems’ energy comes from two sources:
The sun. Energy from the sun largely drives erosion / deposition.
Earth’s interior. Energy from Earth’s interior largely drives tectonics.
6. Cold, dense masses sink while warmer, less dense masses rise.
Uneven distribution of heat in Earth’s atmosphere drives processes of erosion / deposition.
Uneven distribution of heat in Earth’s interior drives processes of tectonics.
7. Earth’s features are associated with TECTONICS and EROSION.
Big concept: TECTONICS RULES! Cause and Effect. Tectonics is largely responsible for global, regional, and local patterns
of Earth’s features.
Big concept: Regions look different because they have had different histories of tectonics and erosion.

SUMMARY of STRAND 5.1

EARTH SYSTEMS and its five standards.

Memorize and enjoy recognizing interactions among the four subsystems of Earth’s systems = Geo, Hydro, Atmo, Bio.
Wonder how energy and matter flow through the subsystems of Earth’s systems.
PROFICIENCY = be able to identify, describe, calculate, model, understand….
Standard 5.1.1 Patterns of Earth’s features
Standard 5.1.2 Fresh and saltwater reservoirs
Standard 5.1.3 Weathering and erosion
Standard 5.1.4 Interactions between and among Earth’s subsystems,
Specifically: geosphere and hydrosphere interactions and feedback loops.
Standard 5.1.5 Natural hazards: ways to respect and cope.
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SCHEDULE and LOCATIONS on the next
page (scroll down).

Earth Science Education appreciates donor support for this workshop including:
Intermountain Bobcat, US Magnesium, Utah Mining Association, and Wheeler Machinery.

IMPORTANT!
KEEP checking www.earthscienceeducation.org for announcements such as specifics on location and if bad weather.
First session Wednesday October 2, 5 PM, Tooele School District Headquarters, 92 S. Lodestone Way, Tooele 84074

* Tectonics rules! and erosion sculpts.

* Realize that Tooele County’s mining heritage depended on
interactions of the geosphere and hydrosphere.

* Evidence of Earth’s systems surrounds us. We’ll study
interactions of the “geosphere” (solid earth) and hydrosphere
(water earth). Think: erosion, Lake Bonneville, canyons, floods,
and why Great Salt Lake is loaded with chemicals.

* Take pride and JOY in Tooele County’s geology! There’s
everything to see.

supervised by an adult other than the teacher-participant. Safety first! Wear sensible clothes and shoes. Meeting outside involves
inherent risks including weather, footing, insects, etc. Participants must read and sign waiver.
OBJECTIVES:

And Open to responsible public meaning, adults interested in Tooele’s geology. Children under 18 only when

FOR TEACHERS - relicensure points via Tooele School District. Earn TWO points per session to a maximum of eight. Just show
up! No homework. Generally one in-class assignment per session.

Taught by Genevieve Atwood, PhD, former State Geologist of Utah, with volunteers of Earth Science Education.

EARTH SYSTEMS at work! Relate the spectacular geology of Tooele County to the newly adopted K12 Utah Science Standards.
Recognize interactions of Earth’s systems, specifically, erosion / weathering.... and tectonics.

More info: See “events” at
www.earthscienceeducation.org
All sessions outside (unless bad weather) at different places in Tooele County. (See reverse side for session info.)

Earth Science Outside: Tooele County Geology and Heritage
for up to 8 relicensure points- MIDAS 47128

2019 - Tooele School District - Learning Opportunity
Wednesdays and Thursdays, 5 PM-7:15 PM.

OCTOBER

Tectonics Rules! Tectonics and erosion made the
Oquirrh Mountains the US richest ore district.
October 10 Thursday
evaportation ponds.

Earth systems: Tectonics and erosion shape Deseret
Peak to look impressive.

October 9 Wednesday Stockton Ball Park- east side
of Stockton, southern terminus of Silver Ave.

Sea shells and corals indicate that Tooele County was once south of the
equator and near sea level.
October 24 Thursday Grantsville Cemetery
370 W. Main, Grantsville, UT 84029

Evidence of the Green Ravine fire: interactions all four
Earth’s systems: geo, hydro, atmo, bio. Bio includes us!

October 23 Wednesday Ophir Canyon. Meet at
Highway 73 and Ophir Canyon Rd. Caravan to historic
Ophir for geology, warmth and hot chocolate.

West of Delta, UT. Family fun! MIDAS 42860
More Info: www.earthscienceeducation.org ... events.

AND… Consider: Teacher Trilobite Day,
Saturday, October 12 2019

Grantsville cemetery: the intersection of Earth
Tectonics and erosion: Mountains, canyons and mines of systems and Tooele County’s heritage. Everything
affects everything.
the Oquirrhs result from interactions of Earth systems.

October 17 Thursday Different, longer, format!! Let’s hunt fossils.
Lakeside Mountains. Meet 3 PM north side, I-80 exit #70 Delle.

October 16 Wednesday Saddleback Complex - Lake
Point 84074 - Trailhead at Sheep Trail off Lakeshore Dr.

Erosion and deposition: Sand and gravel of the Stockton Great Salt Lake is a system. Think tectonics, weathering,
Bar differ from deposits of nearby Soldier Canyon.
erosion, transport, evaporation, deposition and society.

Stansbury Island sand dunes and

October 3 Thursday - Oquirrh Mtns Mining
Museum in Deseret Peak Complex, SR-112.

October 2 Wednesday- Tooele School District,
92 S. Lodestone Way, Tooele, UT 84074

Teacher Trilobite Day
at U-Dig Trilobite Quarry
Hunt fossils and / or attend workshop.
SATURDAY October 12 - 2019

For Utah teachers... and families... Collect Fossils
COLLECT fossils anytime 9AM to 4PM
LUNCH noon for all! Build a “stratigraphic” sandwich.
Workshop 1-2:30PM.
(MIDAS... 42860)
2 hour relicensure credit.
MUCH MORE information posted at:
www.earthscienceeducation.org
Led by Genevieve Atwood, former
State Geologist of Utah, with
geologist-volunteers of Earth
Science Education.
U-Dig quarry - is a commercial operation about 50 miles west of Delta, and about 4 hours
from Salt Lake (130 miles). U-Dig has discounted prices for four hours of collecting: 25%
discount for adult teachers-family-friends including youths, and kids free if under 7. UDig
provides hammers and advice. More info: http://www.u-digfossils.com

Coaching... be sensible, prepare for sun, wind, uneven terrain, rocks.
Take home as many trilobites as you find. Teachers’ advice: Consider collecting a couple large slabs to
weather in your schoolyard or garden. They may expose trilobites in a few years. Joy!

