Science Camp #170802.8

02-04 August 2016 @ the Condo, the Nelson Cabin, and
surrounding area

Advisors
H. Roice Nelson, Jr., Andrea S. Nelson,
Paul F. Nelson, Benjamin B. Nelson
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Ethan E. Nelson, Grant M. Nelson, Colby C. Wright,
Taylor R. Wright, Ella D. Nelson, Halle N. Wright,
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6. Geology &

The science that deals with the history of the
earth and its life especially as recorded In rocks.
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http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/6_Geology.pdf

Plate Tectonic Movements
Control Geologic Growt

Plate Boundaries

Lake Baika
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Types of Plate Movement




As Plates Move over Hot Spots
Volcanic Islands Form

4. Building a chain 3. Tectonic movement
As the Pacific Plate s
e volcano drifts
t and beco
mant with a new
sicano taking its place.

2. Island birth

e the hot rock

: http://en.wikipedia.org/wiki/Santa_Clara_Volcano




As Mountains Erode,
they form deltas,
alluvial flood plains,




Layers define Southern Utah

Geological Cross Section of the Bryce Canyon National Pavk avea
tncluding Cedar Breaks National Monument and Zion National Park
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Layered Cliffs by The Glitter Pit




Layers

»  Include

&1 Petrified
FRI Sand Dunes




Geologic Patterns, Like Sand Dunes
Occur at Multiple Scales
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These Boundaries
Define Major
Geologic Change
Like Sea Levels
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As Sea Level Rises, Sands
Are Deposited on Erosional Surfaces

a. Global climate history

Thousands of years ago
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Basal Transgressive Sand




Worldwide, these layers are best
studied in Southern Utah and at the
Grand Canyon

Inter-High
Sea-Level Times
Form Similar
Geologic Layers

i SC8 - 057
Transgressive Systems Tracts




Geologist Compare Outcrops

to Seismic Cross-Sections
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Screen Capture of Digitized Horizons
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Maps of
Sequence
Thickness

Explain Ancient
River Locations




Isochron (Thickness) Maps Showing
Zambizi River
Mozambique
Movement
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Outcrop Seismic
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Impact of Sea Level Changes
Building a Sequence

Presented by




Modeling Stratigraphy Based on Global
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12 New Technologies in Exploration Geophysics

Ground Surface =

Ground Surfacel

emea e o Com e s sene .

— ——

Geologic
Layers
have to be
folded, faulted,
eroded, or
deposited
to trap
oil & gas

ANTICLINAL TRAP FAULT TRAP
Ground Surfacel Ground Surfacel

. s

STRATIGRAPHIC TRAP REEF TRAP

Figure 1-4. Typical examples of hydrocarbon traps. (After Dix.'?)
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Salt Domes in the Gulf Coast Fold
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http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/6_Geology-structure.pdf

Bathymetry Gulf of Mexico




Topography Southern Iran
ontrolled by
Salt Domes
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R Rcefs Also
Impact
Horizontal
Layering

s . Map Control

Project in Shackelford
County, Texas where the
Fandango is Located
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Cedar Canyon — Some of the
Best Examples Worldwide of
Folding and Faulting

40° 40° 40




Classic Back Thrust Example

Cedar’s Red Hill

excellent example of backthrust

The Red Hill

Figure 2. North-directed view of east-dipping Triassic and Jurassic strata near mouth of Cedar Canyon. Shnabkaib through
Shinarump strata are repeated along a thrust fault. Bar and ball on downthrown side of normal fault. Tms =Shnabkait
Member of the Moenkopi Formation, mu =upper red member of the Moenkopi Formation, el =lower member of the Chinle
Formation, Bes =Shinarump Conglomerate Member of the Chinle Formation, Tcp =Petnfied Forest Member of the Chinle For:
mation, JEcs =Dinosaur Canyon Member of the Moenave Formation. Photo courtesy of Tyler Knudsen.

MacLean, J.S., Biek, R.F, and Huntoon, J.E., editors




SURFACE DISPLACEMENT BY FAULTS

B c
UNDISTURBED

Structural Traps
Key to Traditional

Oil & Gas Exploration
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Figure 10. A) Geologic cross section of Sarma-Darbandi Bazian (Al-Hakari, 2011) and Omer et al. (2015) which assumed as fault propagation fault. B) Kirkuk anticline is
detachment fold (disharmonic fold) formed by limb rotation not by Fault propagation fold. C) Disharmonic detachment fold (Mitra, 2003) which similar to Kirkuk anticline. D)
Asymmetric faulted fold (Mira, 2003) which is similar to the faulted anticline near the crest of latter anticline



The Hydrocarbon Cycle

Generalized Hydrocarbon System Components in Cross-Section
Space

Hydrogen, Oxygen, Carbon Dioxide, & Space Gas

Oceans
Thermogenic and Biogenic Gas Hydrates

Sedimentary Rocks Biotic Gas Kitchen

Lithosphere: Igneous and Metamorphic Rocks Igneous and Metamorphism
Generated Gas

Mantle Trapped Abiotic Gas SC8 - 079
Temperature Depth Pressure




Notes




Temperature Cooks Off Hydrocarbons
and Creates Mineralization

-~ Temperature Anomalies from Intrusive Rocks

\\ // Mineralization Occurs in Heated Fluids in Faults

http://www.walden3d.com/photos/Grandkids Science Camps/170802-04 Science Camp/6 Geology-mineralization.pdf



http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/6_Geology-mineralization.pdf

Intrusmns and Porphyry Deposits . -z
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Simplified Porphyry Copper Deposit Model

Typical Mineral Zones of a Porphyry Deposit

Conductivity anomaly surrounds
more resistive ore body in center.
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Cross-section

Low pyrite
outer zone

-

High pyrite
intermediate
one

Low total sulfide

innermost zone

[ypical porphyry copper deposit showinga

toning (after Lowell & Guilbert, 1970).

Deep chlorite-quartz-
magnetite-K-feldspar

Kennecott Copper
Mine Is an
Example of a
Copper Porphyry
Deposit
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sit an accident these rocks are here?



Sunstones and Topaz deposits are associated with
lightning mappable underground geologic processes

Other Rocks
In the Area

Sunstones collected
at Sunstone Knoll,

Smoky Quartz vugs tie hydrothermal alteration

Geologic information:

The Mineral Mountains, located Beaver County, make up the large 1 plutonic body in Utah
Rock compositions ra quartz monzonite in the northern half of the pluton to granite around
Rock Corral Canyon in the south. Excellent crystal noky quartz and feldspar are found in vugs or

Tl'ilObiteS cavities in the grar

pegmatites consistir

f quartz, microcline, and plagioclase. Quartz occurs as clear to smoky, euhedral

up to three inches long while microcline is commonly found as euhedral, equidimensional

veraging approximately 0

nches in width

e pseudomorphs of limonite

an be found in these areas as we

Abundant trilobite fossils, including Elrathia kingi shown here, can be
found within the Wheeler Shale east of Notch Peak in the House
Range. Many of the dry desert peaks of western Utah tell a story of
shallow tropical seas. As much as 500 million years of deep burial,
uplift, and erosion have changed layers of organic mud to dliffs and
ledges of layered limestone. Closer inspection reveals abundant
fossils, evidence of ancient sea life. Notch Peak, House Range, Millard
County, Utah Photographer: Michael Vanden Berg

paa

Cambrian-age shales from western Utah's House Range contain millions of fossilized trilobites, such as this
specimen of Elrathia kingi. Trilobite, House Range, Millard County, Utah Photographer: Michael Vanden Berg




Very Rare Gems

Red & Green Beryl .
are a direct result of hydrothermal alteration
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Notes




2017 Science Camp

« What was best about 2017 Science Camp?

« What would be your ideal 2018 Science Camp Theme?




