Wednesday, October 23 2019 from 5 PM-7:15 PM.
Earth Science Outside: Tooele County Geology and Heritage
Meet at the intersection of Route 73 and Ophir Canyon Road.
Audo (CD - Memory Stick) auto tour to Ophir Park.
Then social stop and warmth at awesome hospitality of Joe D. and Rodie England’s cabin
NOTE: Pay attention to which track of the audio you’re on... start on #3? OR the final one?

OPHIR CANYON and EARTH’s SYSTEMS...
ALWAYS think:
EROSION - Present and Past(includes deposition)
Tectonics - Present and Past.

Tectonics Rules

Processes driven by energy from within Earth’s interior.
Includes crustal movements (plate tectonics), volcanoes and
igneous bodies, earthquakes, and related phenomena. ,
Tooele

HOW DOES “TECTONICS RULES”
affect EROSION - DEPOSITION?
Does Tectonics rule?
Repeat to remember... remember to
repeat:
Discuss systems.
What are Earth’s 4 subsystems?
Where does the energy come from for
Earth’s sytems?

REPEAT TO REMEMBER... REMEMBER TO REPEAT.
Let our three exercises become a habit... I have...they brings joy and I see many p

REMIND yourselves of PATTERNS.
PATTERNS are the product of PROCESSES.
FOLLOW the TILT of the layers of bedrock, how the layering of the rock is not consistent and
is not horizontal through most of the canyon.
Which layers of the sequence in the photo are younger than others?
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BIG CONCEPTS
Tectonics Rules!!
Tectonics does the BIG stuff... determines highs and lows.

LANDFORM YOGA!
Photo taken looking SOUTH -West flank of anticline in Ophir Canyon.

Ophir Canyon is a superb place to witness
Evidence of present extensional tectonics AND
Evidence of past compressional tectonics
The ranges of the Basin and Range look high because the basins of the Basin and Range have dropped.
How have geologists figured out that counter-intuitive relationship?

TECTONICS PRESENT...
Phenomenon: Become a fault finder!
Think about those blocks. Careful... they are way over-simplified.
However, the basins and ranges are fault block, so... try to spot them.
Not to worry... even the pros see faults that aren’t there... and know
many are hidden. At the mouth of Ophir Canyon is a mapped fault that
was trenched and offsets dated.

CLUES... also known as evidence.

Topography: Range is high. Valley is low.
Materials: Sediments are young. Bedrock is old.
Faults cut the sediments and the bedrock. The western range front fault cuts an alluvial fan that is younger
than the one cut by the range front fault to the east.
If a fault cuts rock layers of the bedrock, which is older the fault or those rock layerss of the bedrock?
If a fault cuts sediments, which is older, the fault or the sediments?
If sediments are young... is the fault young?
Any ideas how we might determing the age of the faults?

INTERPRETATION of RANGE FRONT TECTONICS

Portion of the geologic map of Ophir quad by Kirby.

West

Cross-section Looking North

East

Simplified cross-section.
A cross-section is a drawing of a slice of
the geology. This slice runs west to east

Older fault
Older alluvial fan
Youngest Fault
Younger alluvial fan

Tilt!
Old bedrock

Which of these is the oldest?
Older alluvial fan, youngest
fault, old bedrock, old fault,
younger alluvial fan, or tilt?
Try putting them in order
oldest to youngest.

COMPRESSIONAL FORCES... meaning COMPRESSIONAL TECTONICS
SHORTENS regions of Earth’s crust, and thickens the crust regionally.
This can result in generally high topography and great mountain chains.

EXTENSIONAL FORCES... meaning EXTENSIONAL TECTONICS
LENGTHENS regions of Earth’s crust, and thins the crust regionally.
This can result in high and low topography such as the Basin and Range.
The mountains don’t get much higher. But they look impressively high
because the valleys have dropped in relationship to them.

What evidence would there be that the folding is older than the extensional faulting?
OR... What evidence would there be that the folding is younger?

EVIDENCE --

West limb of the anticline.
Looking north.
Note Peg Alderman for scale and her
representation of the tilt of bedrock

Crest of the anticline.
Ophir, looking south. Genevieve Atwood
for scale and representation of the nearly
horizontal layering of the bedrock.

East limb of the anticline.
City park east of Ophir. Looking north. Peg
Alderman for scale and representation of the tilt
of the bedrock.

INTERPRETATION --

Ophir
West

East

Sketch the layering of the three images on the previous page... into the boxes.

Space for reflective writing ... or sketching.

PUTTING the evidence into logical sequence:
Every landform has a story, its history. The evidence we’ve seen has an order of
older than and younger than.

What cuts what:
Does yellow cut green or green cut yellow:
So.. which is older?
Does yellow cut blue or blue cut yellow?
Does green cut blue or blue cut green?
And today’s topography... what does it cut? (so if the Oquirrh Mountains are fault controlled... how old
are those faults compared to blue yellow and green?
And Ophir Canyon... what does it cut?

ORDER your conclusions for today’s mountain (not its bedrock, the mountain), yellow, blue, green, canyon.
(E) YOUNGEST
D
C
B
(A) OLDEST

SO... what are some of the pieces of the puzzle?
What do we “know” and how do we know it?

How do we ... or might we... know about the conditions of ... (the letters refer to the diagram on the next
page

Time E .... this is NOW!

Time D?

Time C?

Time B?

Time A?

Critical stages of development of the Ophir anticline geosite. Modified from Atwood (2018). Numbers tie to
chapters of Utah’s geologic past presented in Figure 10, Geologic history of Ophir, Utah and vicinity. Tectonics
rules! Geology is cumulative. Our present understanding of the architecture of western Utah’s crust includes
how ancient zones of weakness remobilize during subsequent chapters of tectonics. That discussion is beyond
the scope of this paper. The concentrations of ore and the structure of mineralization of the Ophir mining
district appear to have been affected by the anticline although the compressional forces that folded bedrock
into the anticline long-preceded the processes that resulted in mineralization. Similarly, the compressional
forces that caused the folding of the anticline long-preceded the extensional tectonics that has resulted in basin
and range topography including the Oquirrh Mountains and Rush Valley.

Geologic history of Ophir, Utah and vicinity. Modified from the generic chart of Atwood and McGarry (2019).
Base: Hintze and Kowallis (2009). This chart uses terms specific to Utah’s past, presented in Hintze (2005) and
Hintze and Kowallis (2009).

Now... back to ... Earth’s systems...
Talk erosion past and present
Talk tectonics past and present.
GOAL: don’t get hung up on competence... Go for comprehension.
Was there tectonics in the past? Compressional? Extensional? and sometimes
not much action?
Was there erosion during all these phases? (remember the sequence...
weathering, entrainment, transport depostion). If you and your students were
magically there then... could you have waved your arms and talked about it to
your students? YES!!
In groups of a few folks:
Talk about what you gained confidence seeing or knowing.
Talk about what didn’t quite make sense... and why it didn’t quite click.
Talk about what did click! And why.
What do you really think about TECTONICS?

Older

Younger

