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Everyday products made possible by oil & natural gas
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“If you can’t grow it, you mine it”




My GPO FDLP Webinars Princeton University — GPO FDLP since 1884

Upcoming webinars

Nov/Dec 2020 : From the Rocks to the Stocks - Library Research with a Geosciences Librarian and a Finance Librarian

November 2020 : Using Art Sources for Chemistry, Geosciences, and Environmental Studies Library Research

October 2020 : Library Research for Natural Hazard Events: Earthquakes, Hurricanes, Volcanoes, and Wildfires

September 10, 2020 : Pharmaceutical Research Sources Available for COVID-19 https://www.fdlp.gov/news-and-events/4630-webinar-
pharmaceutical-research-sources-available-for-covid-19

Past webinars, Princeton University

July 2020 : Library Research for Atmospheric and Oceanic Sciences (Including Climate Change) https://www.fdlp.gov/library-research-for-
atmospheric-and-oceanic-sciences-including-climate-change

March 2020: Library Research for Water Resources https://www.fdlp.gov/library-research-for-water-resources

January 2020: Introduction to Geosciences Library Research https://www.fdlp.gov/introduction-to-geosciences-library-research

Past webinars, U.S. Geological Survey (USGS)

USGS Library Materials for Natural Hazards https://www.fdlp.gov/usgs-library-materials-for-natural-hazards

USGS Library Materials for Water Resources Information https://www.fdlp.gov/usgs-library-materials-for-water-resources-information
USGS Library Materials for Earth's Age https://www.fdlp.gov/usgs-library-materials-for-earth-s-age

USGS Library: Indexes, catalogs, and other bibliographic tools, a day in the life of a reference librarian https://www.fdlp.gov/usgs-library-
indexes-catalogs-and-other-bibliographic-tools-a-day-in-the-life-of-a-reference-librarian

USGS Library: Oil, Gas, Coal, Uranium, and Minerals Maps and Data https://www.fdlp.gov/usgs-library-oil-gas-coal-uranium-and-minerals-
maps-and-data

USGS Library: Using USGS Image, Map, and Data Products for Information Inquiries https://www.fdlp.gov/usgs-library-using-usgs-image-
map-and-data-products-for-information-inquiries
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SREIG VAR METETRERN sl Ne [0l N =l “Princeton in the nation’s service and the service of humanity”

When working at Princeton University
" Undergraduate & Graduate Students

When working at the U.S. Geological Survey
= General Public

« Teachers. K-12 = College/University Professors
= College/University Professors " Librarians
= City, County, State Natural Resource " Post-Docs
Managers * Federal Science Agencies, Scientists &
Attorneys

" Undergraduate & Graduate Students

= New Employees to Geosciences or Post- " Private Sector: Scientists & Attorneys

Docs " Finance Industry
= Federal Science Agencies, Scientists & " International Governments &
Attorneys Institutions
= Private Sector: Scientists & Attorneys = City, County, State Natural Resource
= |International Governments & Institutions I\/Ianagers |
= Experienced Library Users that need a = Experienced Library Users that need a
refresher

refresher
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https://www.princeton.edu/meet-princeton/service-humanity

Emily C. Wild
Lewis Science Library, Princeton University

ewild@princeton.edu

Schedule a Research Consultation :
Monday - Friday

Meet Our Specialists — Emily Wild

& PRINCETON UNIVERSITY

* Princeton University Library, 2018-Present

Chemistry, Geosciences and Environmental Studies Librarian
https://library.princeton.edu/staff/ewild

ORCID: https://orcid.org/0000-0001-6157-7629

Exposure Project: https://www.princeton.edu/news/2020/06/08/funding-next-big-
idea-new-projects-receive-dean-research-innovation-awards

* U.S. Geological Survey: https://www.usgs.gov/staff-profiles/emily-wild

- Denver, Colorado : 2008-2018 - Librarian (Physical Scientist)

Water: https://www.usgs.gov/mission-areas/water-resources

Energy: https://www.usgs.gov/energy-and-minerals/energy-resources-program/
Minerals: https://www.usgs.gov/energy-and-minerals/mineral-resources-program
Environmental Health: https://www.usgs.gov/mission-areas/environmental-health
Hazards: https://www.usgs.gov/mission-areas/natural-hazards

Publications Warehouse: https://pubs.er.usgs.qov/

Library catalog: https://usgs.primo.exlibrisgroup.com/discovery

Well catalog: https://my.usgs.gov/crcwc/map

Historical Photos: https://library.usgs.gov/photo/

NGMDB: https://ngmdb.usgs.gov/ngmdb/ngmdb _home.html

- NH-VT & MA-RI: 1996-2008 Hydrologist: Water Use, Surface Water,
Groundwater, Water Quality, Coastal Waters, Bibliographic Databases
https://www.usgs.gov/centers/new-england-water



https://library.princeton.edu/staff/ewild
https://orcid.org/0000-0001-6157-7629
https://www.princeton.edu/news/2020/06/08/funding-next-big-idea-new-projects-receive-dean-research-innovation-awards
https://www.usgs.gov/staff-profiles/emily-wild
https://www.usgs.gov/mission-areas/water-resources
https://www.usgs.gov/energy-and-minerals/energy-resources-program/
https://www.usgs.gov/energy-and-minerals/mineral-resources-program
https://www.usgs.gov/mission-areas/environmental-health
https://www.usgs.gov/mission-areas/natural-hazards
https://pubs.er.usgs.gov/
https://usgs.primo.exlibrisgroup.com/discovery
https://my.usgs.gov/crcwc/map
https://library.usgs.gov/photo/
https://ngmdb.usgs.gov/ngmdb/ngmdb_home.html
https://www.usgs.gov/centers/new-england-water
https://library.princeton.edu/news/general/2020-04-06/emily-wild-chemistry-geosciences-and-environmental-studies-librarian

ait, hydrologists know about Energy & Minerals? Yes!
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METAMORPHIC ROCKS

granite, granodiorite, diorite, gabbro,
pyroxenite, peridotite

slate, argillite, gneiss, marble, metasandstone, quartzite,
greenstone, greenschist, blueschist, serpentinite, metachert

The rock cycle illustrated.
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6 Occurrence of Uranium and ZRadon in Glacial and Bedrock Aquifers in the Northern United States, 1993-2003
U-238 U-234 y=year
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8 m=minute
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Figure 3. Uranium-238 radioactive decay series.

Occurrence of Uranium and 222Radon in Glacial and Bedrock

Aquifers in the Northern United States, 1993-2003
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How Petroleum and
Natural Gas Were Formed

Tiny sea plants and animals died and

were buried on the ocean floor. Over time,
they were covered by layers of sediment and rock.
Over millions of years, the remains were buried deeper and
deeper. The enormous heat and pressure turned them into oil
and gas.

Today, we drill down through the layers of sedimentary rock to reach the rock

formations that contain oil and gas deposits.
Note: not to scale

How Coal Was Formed
Millions of years ago, dead plant matter

fell into swampy water and over time, a thick
layer of dead plants lay decaying at the bottom of
the swamps. Over time, the surface and climate of the
Earth changed, and more water and dirt washed in, halting the
decay process, forming peat.

The weight of the top layers of water and dirt packed down the lower layers of
plant matter. Under heat and pressure, this plant matter underwent chemical and DAK()

physical changes, pushing out oxygen and leaving rich hydrocarbon deposits. What once TA Top
had been plants gradually turned into coal. Ay
Coal can be found deep underground (as shown in this graphic), or it can be found near the surface.

Note: not to scale

https://www.ndstudies.gov/



https://www.ndstudies.gov/
https://pubs.usgs.gov/sir/2007/5037/

Exposure Project: Dean for Research Innovation award

Innovation Fund for Research Collaborations between Artists and Scientists or Engineers
https://www.princeton.edu/news/2020/06/08/funding-next-big-idea-new-projects-receive-
dean-research-innovation-awards  Fazal Sheikh https://www.fazalsheikh.org/

Princeton University Library
https://library.princeton.edu/
Department of Chemistry
https://chemistry.princeton.edu/
Department of Geosciences
https://geosciences.princeton.edu/ L*.' E'i‘ﬁth K“’Sv’
Princeton Environmental Institute (PEI)
https://environment.princeton.edu/

MAIN MENU

- Emily Wild
School of Engineering

) . . . Subjects
https'//engl neering. pr|ncet0n.edU/ Chemistry, Geosciences, and Environmental Studies Librarian o J
Chemical and Biological Engineering Lewis Science Library Enzrr;fm

Research Services
Scholarly Collections and Research Services

Environment

https://engineering.princeton.edu/departments/chemical-
and-biological-engineering

Civil and Environmental Engineering 9 212 Lowis Library
https://engineering.princeton.edu/departments/civil-and- o ety

enV|ronmental-englneerlng

Profile

Geosciences

1 ewild@princeton.edu
& 609-258-5484

Andlinger Center for Energy and the Environment
https.//engl nee rlng prl ncetoned U/Ce nte rS/a cee Emily Wild joined Princeton University Library in 2018 as the Chemistry and Geosciences Librarian. From

1996 to 2018, she was a hydrologist and librarian {physical scientist) at the U.S. Geological Survey. She
has a Bachelor of Arts in Geology from Hartwick College and a Master of Library and Information Studies
from the University of Rhode Island. Emily’s scholarly interests include library instruction; reference,

Prlnceton SChOOl Of Publlc and |nternatIOﬂa| AffaIrS :r:t:ttrzzzsand data management; raw and geospatial datasets; and physical and laboratory sampling
https://spia.princeton.edu/
Bendheim Center for Finance https://bcf.princeton.edu/  Department of Chemistry

Operations Research and Financial Engineering * Department of Geosciences
(ORFE) httpS//Orfe,prlncetonedU/home * Princeton Environmental Institute

Departments and Programs Served:

& PRINCETON UNIVERSITY
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https://engineering.princeton.edu/departments/chemical-and-biological-engineering
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Types of Questions for Energy & Mineral Resources
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https://pubs.usgs.gov/fs/2018/3054/
£fs20183054.pdf
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United States, Canada, Worldwide
- Earth processes that create oil,
gas, coal, minerals, and uranium

- Location of natural resources

- Making renewable energy

- Land-use history

- Environmental concerns in

areas with oil, gas, coal, minerals,
and uranium

- Repeat Photography of
landscapes
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Cretaceous Western Interior Seaway



https://pubs.usgs.gov/fs/2018/3054/fs20183054.pdf

Information nuggets that astonish students?

National Park boundaries
exist where the rocks are
not economically viable
&
Federal land often has
mining and oil/gas

extraction
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Driving an electric or
hybrid vehicle does not
mean the energy used in
the vehicle is renewable

ELECTRIC VEHICLES
Study: EVs 3 times more
polluting than gas cars in
some states
https://www.eenews.net/energywire

/2020/07/08/stories/1063524185

Electricity Sources and
Emissions
https://afdc.energy.gov/vehicles/elec
tric_emissions.html

State Averages for Colorado

Electricity Sources

15k

B Coal: 45.06%

B Natural Gas: 30.41%

B wind: 19.44%
Hydro: 2.52%

B Solar: 215%

B Biomass: 0.29%

B Other Fossil: 0.11%

B oil: 0.02%

10k

Sk I I
0

All

Electric Hybrid

Pounds of CO2 Equivalent

Annual Emissions per Vehicle

Plug-in Hybrid Gasoline

Individuals that are climate-
change deniers actually know
climate change will happen and
the arctic will melt, but as it does:

Daily products they use
are derived from oil
(petroleum products)

- Arctic ice melting will open up
more water for transporting oil
and gas from Alaska to Europe

P

Vaseline

.
0O pure petstm iy 0

wgre A oeten

NS

- Arctic ice melting makes it easier
to extract oil from ocean i.e. oil
platforms on open ocean vs. ice

2015 to 2030

Predicted fastest shipping
routes through the Arctic

2045 to 2060

arming conti , by 2030 routes over the North By 2045 to 2060, the decline of Arctic sea ice under moderate
Pole ct open fol ing cargo ships capable of warming could allow even ordinary cargo ships to journey directly
ating in ice up to four fi hick. over the North Pole.
. . .
.
https://www.nytimes.com/interactive/2017/05/03/

science/earth/arctic-shipping.html



https://www.eenews.net/energywire/2020/07/08/stories/1063524185
https://afdc.energy.gov/vehicles/electric_emissions.html
https://www.nytimes.com/interactive/2017/05/03/science/earth/arctic-shipping.html

Example ‘

Data/Publication , Water/Sediment/Soil:
Sources USGS, EPA, USDA

Indigenous
Communities,
USGS,

Interior Dept

Oil & Gas
Extraction:
USGS,
Interior Dept

P N

Minerals Extraction
(Uranium & Other):
USGS, Interior Dept

Coal:

Environmental

USGS, Contamination:
Interior USGS
Dept Interior Dept
EPA, DoD,
Energy Dept
v
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Example ‘

Data/Publication _ :
Collection/Analysis Quality: SW, GW, Soil

for Projects

Water/Sediment/Soil:
Indigenous
Communities

' Quantity: SW, GW
Use of SW/GW:
Homes, Agriculture

Oil & Gas
Extraction:
Land

Air

Water

<.

Minerals Extraction
(Uranium & Other):
Land
Air
Water

Environmental
Contamination
- Wastes from:
Oil & Gas
Mining

Coal

Nuclear
—




Thank you to:

USGS Energy:
https://www.usgs.gov/energy-and-

mineraIs/energv—resources—progra m/

Christopher J Schenk
Susan M Hall

Robert Zielinski
Raymond Obuch

Geoffrey S Ellis
Timothy S Collett
Kristen Marra
Seth Haines
Stanley Paxton
Debra K Higley
Michael D Lewan
Paul Lillis

Chris Potter
Tracey Mercier

USGS Minerals: https://www.usgs.gov/energy-and-

minerals/mineral-resources-program

Geology, Geophysics, and Geochemistry Science Center
https://www.usgs.gov/centers/qggsc

Jonathan Caine
Lvyndsay B Ball
Benjamin J Drenth
Carol A Finn
JoAnn Holloway
V. J. Grauch

Christopher Holm-Denoma

Craig A Johnson

Erin Marsh

Anjana K Shah
Steven M Smith
Matthew Granitto
Erin Marsh

Gregg A Swayze

Cliff D Taylor

Bradley S Van Gosen
Thomas J Casadevall

George N Breit
Edward A du Bray
Karl V_ Evans
Todd K Hinkley

Anna Burack Wilson
Martin Goldhaber
Paul A Bedrosian
Cyrus J Berry
Benjamin Bloss
William B Ferguson
Poul Emsbo
Raymond Kokaly
Andrew H Manning
Karen Lund
Celestine Mercer
Burke Minsley

Jean M Morrison
Rae Ann Orkild-Norton
William Ridley

Mary Ellen Benson
Douglas B Yager
Ryan D Taylor
Russell G Tysdal

SCEENCE PRODUCTS NEWS CONNECT ABOUT

jence for a changing world

Energy Resources Program

SCIENCE

DATAAND
TOOLS

MAPS

PUBLICATIONS

Research p-3

Gulf Coast Framework Studies, Geochemistry, Gealogi
CO2 Utilization, Economics, %memal Aspects; and

Home

The Energy Resources Program conducts research and assessments to advance the
understanding of the Nation’s energy resources. We study processes critical to the formation,
accumulation, occurrence and alteration of geologically based energy resources; prepare
resource assessments; and evaluate the environmental and socioeconomic effects of energy
resource occurrence, production and use.

< USGS
9 SCIENCE PRODUCTS NEWS CONNECT ABOUT
scient

ience for a changing world

SCIENCE

DATAAND
ToOLS

MAPS

PUBLICATIONS

SOFTWARE

MULTIMEDIA

NEWS

Home

Welcome to the Geology, Geophysics, and Geochemistry Science Center (GGGSC) located in
Lakewood, Colorado on the Denver Federal Center. At GGGSC, we apply expertise in geology,
geophysics, and geochemistry to interdisciplinary efforts in support of the USGS mission to
address the Nation’s important earth science issues, with an emphasis on mineral resources.

Laboratories Science Branches

PRINCETON UNIVERSITY
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https://www.usgs.gov/staff-profiles/carol-a-finn-0
https://www.usgs.gov/staff-profiles/joann-holloway
https://www.usgs.gov/staff-profiles/v-j-grauch
https://www.usgs.gov/staff-profiles/christopher-holm-denoma
https://www.usgs.gov/staff-profiles/craig-a-johnson
https://www.usgs.gov/staff-profiles/erin-marsh
https://www.usgs.gov/staff-profiles/anjana-k-shah
https://www.usgs.gov/staff-profiles/steven-m-smith
https://www.usgs.gov/staff-profiles/matthew-granitto
https://www.usgs.gov/staff-profiles/erin-marsh
https://www.usgs.gov/staff-profiles/gregg-a-swayze
https://www.usgs.gov/staff-profiles/cliff-d-taylor
https://www.usgs.gov/staff-profiles/bradley-s-van-gosen
https://www.usgs.gov/staff-profiles/thomas-j-casadevall
https://www.usgs.gov/staff-profiles/george-n-breit-0
https://www.usgs.gov/staff-profiles/edward-a-du-bray
https://www.usgs.gov/staff-profiles/karl-v-evans
https://www.usgs.gov/staff-profiles/todd-k-hinkley
https://www.usgs.gov/staff-profiles/anna-burack-wilson
https://www.usgs.gov/staff-profiles/martin-goldhaber
https://www.usgs.gov/staff-profiles/paul-a-bedrosian
https://www.usgs.gov/staff-profiles/cyrus-j-berry
https://www.usgs.gov/staff-profiles/benjamin-bloss
https://www.usgs.gov/staff-profiles/william-b-ferguson
https://www.usgs.gov/staff-profiles/poul-emsbo
https://www.usgs.gov/staff-profiles/raymond-kokaly
https://www.usgs.gov/staff-profiles/andrew-h-manning
https://www.usgs.gov/staff-profiles/karen-lund
https://www.usgs.gov/staff-profiles/celestine-mercer
https://www.usgs.gov/staff-profiles/burke-minsley
https://www.usgs.gov/staff-profiles/jean-m-morrison
https://www.usgs.gov/staff-profiles/a-rae-ann-orkild-norton
https://www.usgs.gov/staff-profiles/william-ridley
https://www.usgs.gov/staff-profiles/mary-ellen-benson
https://www.usgs.gov/staff-profiles/douglas-b-yager
https://www.usgs.gov/staff-profiles/ryan-d-taylor
https://www.usgs.gov/staff-profiles/russell-g-tysdal

Session Overview

https://visibleearth.nasa.gov/
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History of the U.S. Geological Survey

Princeton University Research

Energy Resources: Oil, Gas, Coal, Gas Hydrates,
Geothermal, Wind, Uranium, Garbage

Mineral Resources & Commodity Information

Ocean Mining & Space Mining

Uranium Resources

Environmental: Energy/Minerals/Uranium &
Extraction/Uses/Wastes


https://visibleearth.nasa.gov/

Catalogue and index of the
publications of the Hayden, Kinq,
Powell, and Wheeler surveys

USGS History: the Pre-USGS
Map Area the Four Surveys, 1867-1879

The Four Great Surveys

U.S. Geological and Geographical of the West
Survey of the Territories
i i
U.S. Geological Exploration of the s el i, o

AN

'+ U.S. Geographical and Geological
Survey of the Rocky Mountain
Region (Powell)

Fortieth Parallel (King)

| ) f '

EP"‘I:..E nn‘

# :f?i:f

M’

7 :

March 3, 1879: Legislation to

A

U.S. Geographical Surveys West
of the One Hundredth Meridian
(Wheeler)

rename the Coast and Geodetic
Survey and transfer it to the
Department of the Interior and to
establish the U.S. Geological Survey
for "classification of the public lands,
and examination of the geological
structure, mineral resources, and
products of the national domain"

'?f? PRINCETON UNIVERSITY


https://pubs.er.usgs.gov/publication/b222
https://pubs.usgs.gov/circ/c1050/surveys.htm

History of the U.S. Geological Survey: “Rabbitt Reports” (by Mary
C. Rabbitt)
Minerals, lands, and geology for the common defence and general

welfare, Volume 1, Before 1879 : A history of public lands, federal
science and mapping policy, and development of mineral
resources in the United States

Minerals, lands, and geology for the common defence and general
welfare, Volume 2, 1879-1904 : A history of geoloqgy in relation to
the development of public-land, federal-science, and mapping
policies and the development of mineral resources in the United
States during the first 25 years of the U.S. Geological Survey

Minerals, lands, and geology for the common defence and general
welfare, Volume 3, 1904-1939 : A history of geology in relation to
the development of public-land, federal-science, and mapping
policies and the development of mineral resources in the United
States from the 25th to the 60th year of the U.S. Geological Survey

Minerals, Lands, and Geoloqy for the Common Defence and
General Welfare—Volume 4, 1939-1961

Volume 1,
Before 1879

Minerals, Lands, and Geology
for the Common Defence
and General Welfare

Volume 4,
1939-1961
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https://pubs.usgs.gov/book/1979/rabbitt-vol1/report.pdf
https://pubs.usgs.gov/book/1980/rabbitt-vol2/report.pdf
https://pubs.usgs.gov/book/1986/rabbitt-vol3/report.pdf
https://pubs.usgs.gov/book/2015/rabbitt-vol4/pdf/vol4_usgshistory.pdf

Folios of the Geologic Atlas (over 200 folios)
https://pubs.er.usgs.gov/browse/Report/USGS%20Numbered%20Series/Folios%200f%20the%20Geologic%20Atlas/

Pikes Peak folio, Colorado
Folios of the Geologic Atlas 7
By: Whitman Cross
https://doi.org/10.3133/gf7

Livingston folio, Montana, 1894, Folios of the Geologic Atlas 1

Ringgold folio, Georgia-Tennessee, 1894, Folios of the Geologic Atlas 2

Placerville folio, California, 1894, Folios of the Geologic Atlas 3

More information: National Geologic
Map Database Index Page (html)
Document: Document (3 pdf)
Plates:
e Quad Area (6 pdf)
* Quad Economic (6 pdf)
Pikes Peak folio, Colorado, 1894, Folios of the Geologic Atlas 7 * Quad Structure (4 pdf)
« Quad Topography (5 pdf)
 Quad Special (4313 pdf)
Cover: Cover (4 pdf)

Kingston folio, Tennessee, 1894, Folios of the Geologic Atlas 4

Sacramento folio, California, 1894, Folios of the Geologic Atlas 5

Chattanooga Folio, Tennessee, 1892, Folios of the Geologic Atlas 6

Anthracite-Crested Butte folio, Colorado, 1894, Folios of the Geologic Atlas 9

Harpers Ferry folio, Virginia-Maryland-West Virginia, 1894, Folios of the
Geologic Atlas 10
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https://pubs.er.usgs.gov/browse/Report/USGS Numbered Series/Folios of the Geologic Atlas/
https://pubs.er.usgs.gov/publication/gf1
https://pubs.er.usgs.gov/publication/gf2
https://pubs.er.usgs.gov/publication/gf3
https://pubs.er.usgs.gov/publication/gf4
https://pubs.er.usgs.gov/publication/gf5
https://pubs.er.usgs.gov/publication/gf6
https://pubs.er.usgs.gov/publication/gf7
https://pubs.er.usgs.gov/publication/gf9
https://pubs.er.usgs.gov/publication/gf10
https://doi.org/10.3133/gf7
http://ngmdb.usgs.gov/Prodesc/proddesc_2475.htm
https://pubs.usgs.gov/gf/007/text.pdf
https://pubs.usgs.gov/gf/007/quad-area.pdf
https://pubs.usgs.gov/gf/007/quad-economic.pdf
https://pubs.usgs.gov/gf/007/quad-structure.pdf
https://pubs.usgs.gov/gf/007/quad-topography.pdf
https://pubs.usgs.gov/gf/007/quad-special.pdf
https://pubs.usgs.gov/gf/007/cover.pdf

USGS Library Historical Photos: https://library.usgs.gov/photo/

four great surveys... (1780)
expeditions (1668)

rocks (1599)

mines (1542)

mineral specimens (1337)
mines, mills, quar... (509)
international (427)
quarries (342)
photomicrographs (241) i
mills (224) e it et s couny oo, 2.

. . . e IS -ccurcs S semarano coury. catoma Feany 0|
indian reservation... (220) : .

. Structural relations of formations at
equipment (193)

repeat photography... (161) Willow mine, Van Houten; nqrth wall
specimens (155) of canyon at the mine, shovylng from
hayden survey (70) top to bottom Raton formation, basal
sedimentary (57) Conglomerate of the Raton, |
foraminifera (47) unconform|ty_ between Vermej_o c_and
L Raton formations, coal bed within
pipelines (28) Vermejo and Trinidad sandstone.
Colfax County, New Mexico. 1910.
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https://library.usgs.gov/photo/

“Emily, why do you help us find Interior Department information?”

Today: https://www.doi.gov/bureaus

USGS Spin-off agencies/bureaus

The U.S. Department of the Interior is a Cabinet-level
agency that manages America's vast natural and cultural
resources. Our department employs some 70,000 people,
iIncluding expert scientists and resource-management
professionals, in nine technical bureaus:

*Bureau of Indian Affairs

*Bureau of Indian Education

*Bureau of Land Management

*Bureau of Ocean Energy Management

*Bureau of Reclamation

-Bureau of Safety and Environmental Enforcement
*National Park Service

*Office of Surface Mining Reclamation and Enforcement
-U.S. Fish and Wildlife Service

*U.S. Geological Survey

U.S. Bureau of Mines: 1910-1996
Back to USGS

Minerals Management Service: 1982-2011
In 2010 after Deepwater Horizon, renamed
Bureau of Ocean Energy Management,
Regulation and Enforcement (BOEMRE)

Then split into:

Bureau of Ocean Energy Management

Bureau of Safety and Environmental
Enforcement

Office of Natural Resources Revenue
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https://www.doi.gov/bureaus
https://www.bia.gov/
http://www.bie.edu/
https://www.blm.gov/
https://www.boem.gov/
https://www.usbr.gov/
https://www.bsee.gov/
https://www.nps.gov/
https://www.osmre.gov/
https://www.fws.gov/
https://www.usgs.gov/
https://www.onrr.gov/

Princeton University Research _ S ,
Princeton University — GPO FDLP since 1884

* Undergraduate Research:
https://geosciences.princeton.edu/undergraduate/undergraduate-research

 Graduate Research:
https://dataspace.princeton.edu/jspui/handle/88435/dsp01c534fn95t

Mineralogy Research : https://dataspace.princeton.edu/browse?type=subject&value=Mineralogy
Gem & Mineral Collection: https://geosciences.princeton.edu/about/mineral-collection

* Faculty Research: https://geosciences.princeton.edu/people/faculty
Geology: https://geosciences.princeton.edu/research/geology
Geochemisty: https://geosciences.princeton.edu/research/geochemistry

Geophysics: https://geosciences.princeton.edu/research/geophysics
Example: THE DUFFY RESEARCH GROUP AT PRINCETON UNIVERSITY The High-Pressure Mineral Physics Laboratory

e »:

The willemite fluoresces green and the calcite red-orange,

franklinite is non-fluorescent. http://www.fomsnj.org/
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https://geosciences.princeton.edu/undergraduate/undergraduate-research
https://dataspace.princeton.edu/jspui/handle/88435/dsp01c534fn95t
https://dataspace.princeton.edu/browse?type=subject&value=Mineralogy
https://geosciences.princeton.edu/about/mineral-collection
https://geosciences.princeton.edu/people/faculty
https://geosciences.princeton.edu/research/geology
https://geosciences.princeton.edu/research/geochemistry
https://geosciences.princeton.edu/research/geophysics
https://duffy.princeton.edu/
http://www.fomsnj.org/

T Lo UL L et A L el o) [ oo 2= 1 1o | B r@ddock: The geology of the Jewel Cave SW
guadrangle, South Dakota and its bearing on the

origin of the uranium deposits in the southern

ZUSGS

science for a changing world

ZUSGS

science for a changimg world

USGS Publications Warehouse Explore ~ Documentation Contact

Geology of the Jewel Cave SW Quadrangle, Custer
County, South Dakota

THE GEOLOGY OF THE JEWEL CAVE SW M US. Geslogcal Survey The geology of the Jewel Cave SW quadrangle, South Dakota, i
Pllestl M and its bearing on the origin of the uranium deposits in the { Bulletin 1063-G ) B
SOUTH m N ! Prepared on behalf of the U.S. Atomic Energy Commission
southern Black Hills i By: William A. Braddock

AND ITS BEARING ON THE
URANIUM DEPOSITS

m OF “‘ . hitps://doi.org/10.3133/0fr5910

THE SOUTHERN BLACK HLLS E=) Links

Links

Open-File Report 59-10 loi.org/10.3133/b1063G

By: William A. Braddock

More information: National Geologic Map Database Index Page (html)

Document: Document (51

* Superseding Publications:

Plates:
© Geology of the Jewel Cave SW Quadrangle, Custer County, South Dakota (1963)

o Plate 20 (7111 pdf]

* The Publications Warehouse does not have links to digital versions of this publication at this time o Plate21 (2

¢ Download citation as: RIS | Dublin Core o Plate 22 (401 pdf)

Abstract Preceding Publications:

© The geclogy of the Jewel Cave SW quadrangle, South Dakota, and its bearing on the origin of the uranium

Additional publication details depaosits in the southern Black Hills {1959}

* Open Access Version: Publisher Index Page 3
Publication type Report

Download citation as: RIS | Dublin Core

Publication USGS Numbered Series
Subtype Abstract
Title The geology of the Jewel Cave SW quadrangle, South Dakota, and its bearing on the origin of the uranium deposits in The Jewel Cave SW quadrangle is in the southwestern part of the Black Hills in Custer County, 5. Dak., about midway
the southern Black Hills between Edgemont, S. Dak., and Newcastle, Wyo. All the rocks that crop out within the quadrangle are of sedimentar
origin and range in age from Pennsylvanian to Early Cretaceous. The Minnesota Formatien of Pennsylvania and Permi
. Series title Open-File Report age, which is about 1,000 feet thick, was studied in outcrop and from two diamond-drill cores. In the subsurface the
htt PS ://Cata Iog_ pri nceto n .ed U/Cata | upper part of the formation consists of gray sandstone, very fine grained dolomite, and anhydrite. The anhydrite has
Series number 59-10 been leached from the fermation near the outcrop, perhaps in the early part of the Cenozoic Era, and the resulting
Og ! 2843663 subsidence has proeduced collapse breccias in the Minnelusa and milder deformation in the overlying units. In the

https://pubs.er.usgs.gov/publication/ofr5910 https://pubs.er.usgs.gov/publication/b1063G
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https://pubs.er.usgs.gov/publication/b1063G
https://pubs.er.usgs.gov/publication/ofr5910
https://catalog.princeton.edu/catalog/2843663

BOOK CHAPTER
William A. Braddock : https://pubs.er.usgs.gov/search?g=William+Braddock Precambrian structure,
metamorphic mineral zoning,
and igneous rocks in the
foothills east of Estes Park,

The geology of the Jewel Cave SW quadrangle, South Dakota and its bearing on the origin of
the uranium deposits in the southern Black HillsWilliam A. Braddock

. Colorado
1959, Trace Elements Investigations 596
No abstract available.... Decade of North American
The geology of the Jewel Cave SW quadrangle, South Dakota, and its bearing on the origin of Geology
the uranium deposits in the southern Black HillsWilliam A. Braddock DNAG, CENTENNIAL FIELD
1959, Open-File Report 59-10 GUIDES
Stratigraphic and structural controls of uranium deposits on Long Mountain, South Rocky Mountain Section of
DakotaWilliam A. Braddock the Geological Society of
1957, Bulletin 1063-A America
The stratigraphic and structural controls of the uranium deposits on Long Mountain, Fall e R
River County, South DakotaWilliam A. Braddock GEOLOGICAL SOCIETY OF AMERICA

1954, Trace Elements Investigations 425

Numerous occurrences of uranium have been found in the Long Mountain area, Fall River
County, S. Dak. Correlation diagrams prepared from drill, cores obtained from the U.S. Atomic
Energy Commission indicate that the uranium is most abundant in two sandstone units,
separated by mudstone in the Lakota sandstone of Early...

Centennial Field Guide Volume 2

University of Colorado-Boulder
Bill Braddock Geoloqgy in the Field Endowment Decade of North American Geology
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https://pubs.er.usgs.gov/search?q=William+Braddock
https://pubs.er.usgs.gov/publication/tei596
https://pubs.er.usgs.gov/publication/ofr5910
https://pubs.er.usgs.gov/publication/b1063A
https://pubs.er.usgs.gov/publication/tei425
https://www.colorado.edu/geologicalsciences/get-involved/make-gift/bill-braddock-geology-field-endowment
https://catalog.princeton.edu/catalog/9956718
https://www.geosociety.org/GSA/Publications/Books/DNAG/GSA/Pubs/dnag.aspx?hkey=ddcc0426-9131-41c7-a7ad-b7ddc3aa44ab

Essential Books/eBooks

Glossary of Geolo

Vefth Edmion, Reviaed

= .

Glossary of Geology
https://www.americangeos
ciences.org/pubs/glossary

ANMEFIEAN GENSCIESEEA INSTITUTLY

Example:
Glossary of Geology — Online for Princeton University
https://catalog.princeton.edu/catalog/8875615

List of journal articles by Bureau of Mines authors published
July 1, 1910, to January 1, 1960, with subject index.

https://www.worldcat.org/title/list-of-journal-articles-by-
bureau-of-mines-authors-published-july-1-1910-to-january-1-
1960-with-subject-index/oclc/4817659&referer=brief results

-
Knovel Search Knovel ﬂ Support Center Login Welcome Princeton University = 1=

@ Home > @ Search for 'groundwater' in Glossary of Geology (5th Edition) » & greywacke to growth center

£3 iE contem save ¥, Download | (21 Print 1 |of1 >

PRI o o = Reset Search X

Glossary

G

greywacke (grey-wacke) graywacke.

greywether (grey-weth-er) Term for silcrete blocks that are spheroidally weathered to develop a fancied resemblance to sheep. Also spelled: graywether, gray weather.
Cf: sarsen

griceite (grice-ite) A white cubic mineral of the halite group: «LiF»

grid (a) A network composed of two sets of uniformly spaced parallel lines, usually intersecting at right angles and forming squares, superimposed on a map, chart, or
aerial photograph, to permit identification of ground locations by means of a system of coordinates and to facilitate computation of direction and distance. The term is
frequently used to designate a plane-rectangular coordinate system superimposed on a map prejection, and usually carries the name of the projection; e.g. "Lambert
grid". A grid differs from a coordinate system in being composed of only a finite number of lines. Not to be confused with graticule. A grid differs from a graticule in not
necessarily representing lines of longitude and latitude. (b) A data structure composed of points located at the nodes of an imaginary grid, with the spacing between
nodes being constant in both the horizontal and vertical directions (Krzanowski et al., 1993). (c) Commonly, raster data structure. (d) A systematic array of points or
lines; e.g. a rectangular pattern of pits or boreholes used in alluvial sampling

cerid amimsdl Tha anale in tha nlanne Af nrainclinn hahinan o cbrminkt lina and the cantral maridicn af o nlane ractanmilor canrdinata cuctam In tha nlana cnardinatin

PRINCETON UNIVERSITY

~~ Bureau of Mines
. -Special Publication

LIST OF PUBLICATIONS
ISSUED BY THE BUREAU OF M
FROM [ULY 1 1910, O JANUARY L 60

With-Subject and AutherIndex



https://www.americangeosciences.org/pubs/glossary
https://www.worldcat.org/title/list-of-journal-articles-by-bureau-of-mines-authors-published-july-1-1910-to-january-1-1960-with-subject-index/oclc/4817659&referer=brief_results
https://catalog.princeton.edu/catalog/8875615

d, ME. Charpentier, RR
Higley, DX.

. TR, Paman,

flastro, RM., Tenmyson, ME, Wandrey, .1

8 Publications

Click 0n 2 province 10 get the assocated
publcatons

@ W Conventional

© [ Contmvous

Most Recent Publications

Schenk, C.J. Mercier, T.J, Woodall, CA. Le,
PA, Pitman, 1K, Drake, RM., I, Brownbield,
ME. Gaswirth, S.8_ and Finn, TM. 2019,

Basin Province, Libya, 2
Survey Fact Sheet 2019-3028, 2p.
Avadabie at

Potter, CJ, Schenk, C1, Mercer, T.J.
Tennyson, ME. Finn, TM. Woodal, CA.

- Conventional Oil and Gas Assessments

- Continuous Oil and Gas Assessments
(Unconventional)
https://www.usgs.gov/centers/cersc/science/worl
d-oil-and-gas-resource-assessments
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Geothermal, Wind, Uranium
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World Coal Quality Inventory Data
http://usgs.gov/centers/eersc/science/world-coal-quality-inventory-data

WiARDE |

L i

Whatare g

as hydrates?

U.S. Geological Survey Gas Hydrates Project



https://www.usgs.gov/centers/cersc/science/world-oil-and-gas-resource-assessments
https://pubs.usgs.gov/of/1996/of96-092/doc.htm
http://usgs.gov/centers/eersc/science/world-coal-quality-inventory-data
https://www.usgs.gov/faqs/what-are-gas-hydrates
https://www.usgs.gov/centers/whcmsc/science/us-geological-survey-gas-hydrates-project?qt-science_center_objects=0#qt-science_center_objects

Energy Resources Oil, Gas, Coal, Gas Hydrates, Geothermal, Wind, Uranium

U.S. Wind Turbine Database

Database Release: july, 2020

Geothermal https://www.usgs.gov/enerqgy-

and-minerals/energy-resources-
program/science/geothermal

Geothermal energy: clean power from
the Earth's heat
https://pubs.er.usgs.gov/publication/cir1249

Apply Range Fllter to Turbines by:
None O Height O Capacity () Year

Zoom In To List Projects In this Area

e A
Lat:61.3875 Long: -63.2031

Wwind Energy: https://www.usgs.gov/energy-and-
minerals/energy-resources-program/science/wind-

enerqgy

U.S. Wind Turbine Database
https://eerscmap.usqgs.qgov/uswtdb/viewer/#3/37.25/-
96.25

Wind turbines = Minerals

Critical Mineral Commodities in Renewable Energy

Uranium Concentrations

of data: US i Survey Digital Dat

Integrated Uranium Resource and

Environmental Assessment

Uranium =a mineral, 1789

Radioactive, 1896

First Atomic Bomb (NM, USA), July 1945
First energy resource, (Idaho), Dec 1951

';:3 PRINCETON UNIVERSITY


https://www.usgs.gov/energy-and-minerals/energy-resources-program/science/geothermal
https://www.usgs.gov/energy-and-minerals/energy-resources-program/science/wind-energy
https://eerscmap.usgs.gov/uswtdb/viewer/#3/37.25/-96.25
https://www.usgs.gov/media/images/critical-mineral-commodities-renewable-energy
https://pubs.er.usgs.gov/publication/cir1249
https://www.usgs.gov/centers/cersc/science/integrated-uranium-resource-and-environmental-assessment?qt-science_center_objects=0#qt-science_center_objects

https://www.nrel.gov/index.html

NREL

https://www.nrel.gov/research/collaborations.html

olnt Institutes
CEMAC — Clean Energy Manufacturing Analysis Center
CRES — Colorado Renewable Energy Collaboratory
ICMC —International Center for Multiscale Characterization
JISEA — Joint Institute for Strategic Energy Analysis
RASEI - R@ newsa t le and Sustainable Energy Institute
Energy Frontier Research Centers
BioLEC —Blu ns| med Light-Escalated Chemistry
CABES — Center for Alkaline-Based Energy Solutions

CHOISE — Center for Hybrid Organic-Inorganic Semiconductors for Energy

CNGMD 7( enter for Next (n neration of Materials Design

Energy Materials Network Consortia

Ci’lon'lCatBlo -~ L,mnncal Catalysis for Bioenergy Consortium
DuraMAT — Durable Module Materials Consortium

ElectroCat — Electrocatalysis Consortium

HydroGEN — Advanced Water Splitting Materials Consortium
HyMARC — The Hydrogen Materials—Advanced Research Consortium
Llohth\T Lightweight Materials Consortium

Other Research Consortia and Collaborations

BE%( — BioEnergy Science Center

CAEBAT — Computer-Aided Engineering for Electric-Drive Vehicle Batterles

CCPC — Consortium for Computational Physics and Chemistry
Co-Optima — Co-Optimization of Fuels and Engines

FCIC — Feedstock-Conversion Interface Consortium

IACMI — Institute for Advanced Composites Manufacturing Innovation
1ESI — International Institute for Energy Systems Integration

PVOAT — Photovoltaic Quality Assurance Task Force

xeCell — Lithium Battery Recycling R&D Center

SERIIUS — Solar Energy Research Institute for India and the United States
US-MAP — U.S. Manufacturing of Advanced Perovskites Consortium

PRINCETON UNIVERSITY

https://www.nrel.gov/research/data-tools.html

By Technology

Concentrating Solar Power
©

Geothermal ©

Transportation ©

Water ©



https://www.nrel.gov/research/data-tools.html
https://www.nrel.gov/research/collaborations.html#paneld14e116_1
https://www.nrel.gov/research/collaborations.html#paneld14e116_2
https://www.nrel.gov/research/collaborations.html#paneld14e116_3
https://www.nrel.gov/research/collaborations.html#paneld14e116_4
https://www.nrel.gov/research/collaborations.html#paneld14e116_5
https://www.nrel.gov/research/collaborations.html#paneld14e235_1
https://www.nrel.gov/research/collaborations.html#paneld14e235_2
https://www.nrel.gov/research/collaborations.html#paneld14e235_3
https://www.nrel.gov/research/collaborations.html#paneld14e235_4
https://www.nrel.gov/research/collaborations.html#paneld14e342_1
https://www.nrel.gov/research/collaborations.html#paneld14e342_2
https://www.nrel.gov/research/collaborations.html#paneld14e342_3
https://www.nrel.gov/research/collaborations.html#paneld14e342_4
https://www.nrel.gov/research/collaborations.html#paneld14e342_5
https://www.nrel.gov/research/collaborations.html#paneld14e342_6
https://www.nrel.gov/research/collaborations.html#paneld14e489_1
https://www.nrel.gov/research/collaborations.html#paneld14e489_2
https://www.nrel.gov/research/collaborations.html#paneld14e489_3
https://www.nrel.gov/research/collaborations.html#paneld14e489_4
https://www.nrel.gov/research/collaborations.html#paneld14e489_5
https://www.nrel.gov/research/collaborations.html#paneld14e489_6
https://www.nrel.gov/research/collaborations.html#paneld14e489_7
https://www.nrel.gov/research/collaborations.html#paneld14e489_8
https://www.nrel.gov/research/collaborations.html#paneld14e489_9
https://www.nrel.gov/research/collaborations.html#paneld14e489_10
https://www.nrel.gov/research/collaborations.html#paneld14e489_11
https://www.nrel.gov/research/collaborations.html
https://www.nrel.gov/index.html

Wastes — New Jersey

Waste to Energy
https://www.state.nj.us/dep/ages/bioenergy/

Wastewater to Energy
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https://www.state.nj.us/dep/aqes/bioenergy/

Oil & Gas Oil & Gas: Upstream, Mid-Stream, and Downstream — make sure you know what you want

https://www.psac.ca/business/industry-overview/ [ g BT = 3 —ae

The upstream industry finds and produces
crude oil and natural gas. The upstream is
sometimes known as the exploration and
production (E&P) sector.

USGS “Finding” e

https://my.usgs.gov/crcwc/

World Oil & Gas Assessments : ot e
https://www.usgs.gov/centers/cersc/science/world-oil- '
and-gas-resource-assessments?qt-

science center objects=0#qt-science center objects

Weld County, Colorado
AMOCO, Well = ROCKY MTNS
FUEL C-3

Core Library Number FO86

Saudi Arabia:

https://pubs.er.usgs.gov/search?g=Saudi+Arabia+&endYear=2000

SAHONTFT

https://my.usgs.gov/crcwc/core/rep
ort/69803

Afghanistan: https://afghanistan.cr.usgs.gov/oil-and-natural-
aas x

https://my.usgs.gov/crc-
data/core/69803/core photo 7043
0 boxl.jpg

United States:
https://www.usgs.gov/centers/cersc/science/united-states-
assessments-undiscovered-oil-and-gas-resources?qt-
science center objects=0#qt-science center objects

—3

CIMETER
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https://www.usgs.gov/centers/cersc/science/world-oil-and-gas-resource-assessments?qt-science_center_objects=0#qt-science_center_objects
https://pubs.er.usgs.gov/search?q=Saudi+Arabia+&endYear=2000
https://afghanistan.cr.usgs.gov/oil-and-natural-gas
https://www.usgs.gov/centers/cersc/science/united-states-assessments-undiscovered-oil-and-gas-resources?qt-science_center_objects=0#qt-science_center_objects
https://my.usgs.gov/crcwc/
https://my.usgs.gov/crcwc/core/report/69803
https://my.usgs.gov/crc-data/core/69803/core_photo_70430_box1.jpg
https://www.psac.ca/business/industry-overview/

Oil & Gas Oil & Gas: Upstream, Mid-Stream, and Downstream — make sure you know what you want
https://www.psac.ca/business/industry-overview/

The upstream industry finds and produces crude oil and
natural gas. The upstream is sometimes known as the
exploration and production (E&P) sector. https://eerscmap.usgs.gov/pwapp/

Map of Produced Water Sample Locations

% USGS @ Basemaps = Explanation Y Filter [4 More info / download complete dataset
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Oil & Gas

Oil & Gas: Upstream, Mid-Stream, and Downstream — make sure you know what you want
https://www.psac.ca/business/industry-overview/

The midstream industry processes, stores, markets and
transports commodities such as crude oll, natural gas,
natural gas liquids (NGLs, mainly ethane, propane and
butane) and sulphur.

The downstream industry includes oil refineries,
petrochemical plants, petroleum products distributors,
retail outlets and natural gas distribution companies.

Petroleum products made from Everyday products made possible by oil & natural gas
a barrel of crude oil, 2019
gallons
- Candies and Gum Computer Mo Eyeglas: Credit Cards
- and Ki yb
ol2] ==

hydrocarbon gas
liguids—1.5

Skis

S M T x|

v Artificial Limbs Contact Lenses Toothpaste Dentures Phones
4 -
Mote: A 42-gallon (U.5.) barel of crude el yields about 45 gallons of petroleum ) | < \
products because of refinery processing gain. The sum of the product amounts in the Lo
image may not equal 45 because of independent rounding ,‘ \
Sourge: U.S, Energy Information Administration, Pefrodeum Supply Monthiy, April IS4 L

2020, preliminar y data
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U.S. Energy Information Administration https://www.eia.gov/

https://www.eia.gov/petroleum/
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Minerals & “Crustals”
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science for a changing world
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science for a changing world

Mineral Resources Program

Mlneral Statistics and Commodlty
Information
Information on domestic and international supplies and

uses of mineral commodities essential to the U.S.
economy and {6 national security

@0O000
Home
KX Home
. . . ) . ) SCIENCE Welcome to the Geology, Geophysics, and Geochemistry Science Center (GGGSC) located in
S ThelISESMIneaEResdlmes Plograi(MRE)delNaisunbiaserd sclsnseiand Intontialcrito Lakewood, Colorado on the Denver Federal Center. At GGGSC, we apply expertise in geology,
o increase l{nderstandlng of ore fo'rmatlon, u~nd|scover§d mineral resource potential, produchon, %EQ\ND geophysics, and geochemistry to interdisciplinary efforts in support of the USGS mission to
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https://www.usgs.gov/centers/gggsc
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Mineral Commodity Summaries 2020
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NET EXPORTS OF MINERAL
RAW MATERIALS

GOLD, SODA ASH, ZINC
CONCENTRATES, ETC.

Exports: $9.3 billion
Imports: $5.6 billion
Net exports: $3.7 billion

DOMESTIC MINERAL RAW
MATERIALS FROM MINING

COPPER ORES, IRON ORE,
SAND AND GRAVEL,
STONE, ETC.

Value: $86.3 billion

METALS AND MINERAL
PRODUCTS RECYCLED
DOMESTICALLY

ALUMINUM, GLASS, STEEL,
ETC.

Value of old scrap: $36.1 billion

NET EXPORTS OF OLD
SCRAP

GOLD, STEEL, ETC.

Exports: $15.8 billion
Imports: $6.1 billion

Net exports: $9.7 billion

THE ROLE OF NONFUEL MINERALS

IN THE U.S. ECONOMY
(ESTIMATED VALUES IN 2019)

MINERAL MATERIALS
PROCESSED
DOMESTICALLY

ALUMINUM, BRICK, CEMENT,
COPPER, FERTILIZERS,
STEEL, ETC.

Value of shipments:
$770 billion

NET IMPORTS OF
PROCESSED MINERAL
MATERIALS

METALS, CHEMICALS, ETC.
Imports: $139 billion

Exports: $86 billion
Net imports: $53 billion

VALUE ADDED TO
GROSS DOMESTIC
PRODUCT BY MAJOR
INDUSTRIES THAT
CONSUME PROCESSED

& e . U.S. ECONOMY

Gross Domestic Product:
$21,429 billion

Value: $3,130 billion

!Major consuming industries of processed mineral materials are construction, durable goods manufacturers, and some
nondurable goods manufacturers. The value of shipments for processed mineral materials cannot be directly related to

gross domestic product.

Sources: U.S. Geological Survey and the U.S. Department of Commerce.
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2019 U.S. NET IMPORT RELIANCE'

Commodity Earcent

ARSENIC (all forms)
ASBESTOS

CESIUM

FLUORSPAR

GALLIUM

GRAPHITE (natural)

INDIUM

MANGANESE

MICA, sheet (natural)
NEPHELINE SYENITE
NIOBIUM {columbiurm)

RARE EARTHS? (compounds and metal)
RUBIDIUM

SCANDIUM

STRONTIUM

TANTALUM

¥TTRIUM

GEMSTOMES

BISMUTH

TELLURIUM

WANADIUM

TITANIUM MINERAL CONCENTRATES
POTASH

DIAMOND (industrial stones)
BARITE

ZING (refined)

TITANIUM (sponge)
ANTIMONY (metal and axide)
RHEMIUM

STOMNE (dimension)

COBALT

TIN {refined)

ABRASIVES, fused Al oxide (crude)
BAUXITE

CHROMIUM

PEAT

SILVER

GARNET (industrial)
PLATINUM

ALUMIMA

MAGMESIUM COMPOUNDS
ABRASIVES, silicon carbide (crude)
GERMANMIUM

IODINE

IROM OXIDE PIGMENTS (natural and synthetic)
TUNGSTEN

DIAMOND (industrial dust, grit, and powder)
CADMILM

MAGMESILM METAL

NICKEL

SILICON (metal and fermosilican)
MICA, scrap and flake (natural)
COPPER (refined)

PALLADIUM

LEAD (refined)

SALT

PERLITE

LITHIUM

BROMINE

SELENIUM

ALUMINUM

IROM and STEEL

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

99

96
=05

94
93
1
B8

BT
BT

Major import sources (2015-18)°

[China, Meroceo, Belgium

Brazil, Russia

(Canada

Maxico, Vietham, South Africa, China
(China, United Kingdom, Gemmnany, Ukraine
(China, Mexico, Canada, India

(China, Canada, Republic of Korea, Talwan
Saouth Africa, Gaben, Alstralia, Georgia
(China, Brazil, Belgium, Austria

(Canada

Brazil, Canada, Russia, Germany

(China, Estonia, Japan, Malaysia

(Canada

Europe, China, Japan, Russia

Mexico, Germany, China

Rwanda, Brazil, Australia, Cange (Kinshasa)
[China, Estonia, Republic of Korea, Japan
India, Israel, Belgium, South Africa

(China, Belgium, Mexico, Republic of Korea
(Canada, China, Germany

[Ausiria, Canada, Russia, Republic of Korea
South Africa, Australia, Canada, Mozambique
(Canada, Russia, Balarus, lsrasl

India, South Africa, Botswana, Australia
(China, India, Moroceo, Mexica

(Canada, Maxico, Australia, Paru

Japan, Kazakhstan, Ukraine, China, Russia
(China, Thailand, Balgium, India

(Chile, Garmany, Kazakhstan, Canada
(China, Brazil, Italy, Turkey

Norway, Japan, China, Canada

Indonesia, Malaysia, Peru, Balivia
(China, Hong Keng, France, Canada
Jamaica, Brazil, Guinea, Guyana

South Africa, Kazakhstan, Russia
(Canada

Mexico, Canada, Peru, Poland

(Australia, India, South Africa, China
South Africa, Germany, Rtaly, Russia
Brazil, Australia, Jamaica, Canada
(China, Canada, Australia, Hong Kong
[China, South Africa, Netherlands, Hong Kong
(China, Belgium, Germany, Russia

[Chile, Japan

[China, Germany, Brazil, Canada

[China, Bolivia, Germany, Spain

[China, lreland, Republic of Korea, Russia
(China, Australia, Canada, Peru

Israel, Canada, Mexico, United Kingdom
(Canada, Norway, Australia, Finland
Russia, Brazil, Canada

(Canada, China, India, Finland

(Chile, Canada, Mexico

South Africa, Russia, Germany, ltaly

(Canada, Mexico, Republic of Korea, India

(Chile, Canada, Mexico, Egypt

(Greace, China, Mexico

[Argentina, Chile, China

Israel, Jordan, China

[China, Philippines, Mexico, Germany

(Canada, Russia, United Arab Emirates, China

(Canada, Brazil, Republic of Korea

"Not all mineral commadilies coverad in this publication are listed here. Those not shown include mineral commaodities for which the United States is a nel exporter
(abrasives, melallic; boron; clays; dialomite; gold; halium; iron and sleel scrap; iron ore; kyanite; molybdenum concentrales; sand and gravel, industrial; soda ash; litanium
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Rare earths processing facility

opens in Colorado

MINING.con

r | June 11,2020 | 1244 pm Intell

Colorado mountains. Image by David Mark from Pixabay.

USA Rare Earth, the funding and development partner of the Round Top
heavy rare earth project and Texas Mineral Resources announced Thursday
that its rare earths pilot plant processing facility in Wheat Ridge, Colorado
has received the required permits and officially opened.

Once fully commissioned, the plant will be focused on group separation of

https://www.mining.com/rare-earths-processing-

facility-opens-in-colorado/



https://www.mining.com/rare-earths-processing-facility-opens-in-colorado/

https://www.eenews.net/ew

For Princeton University students/faculty/staff
https://www.eenews.net/get access?site link=1

(Should also work for USGS/Interior employees)
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Energywire
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1. RENEWABLE ENERGY
Chinese-backed wind project sparks Texas border brawl

A plan to generate wind power near the Texas-Mexico border is becoming a geopolitical flashpoint as
national security and military training join concerns about wildlife and tourism.

TOP STORIES

2. HURRICANE LAURA
'A lot of structures are going to be leveled'

3.DOE
Big hurdle for Biden's energy plan: Trump staff cuts
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. RENEWABLE ENERGY

Study: Black turbine blades reduced bird mortality by
72%
Greenwire: Tuesday, August 25, 2020

. NATIONAL PARKS

Pro-Trump NPS video prompts call for probe
Greenwire: Wednesday, August 26, 2020

. EXTREME WEATHER

An armored wall could slow Laura. Trump called it
‘crazy'
Climatewire: Wednesday, August 26, 2020

. TECHNOLOGY

AC alternative could slash electricity use in cooling by
50%
Energywire: Wednesday, August 26, 2020

>
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https://press.princeton.edu/books/hardcover/9

780691196039/the-nevada-test-site

PRINCETON UNIVERSITY

Estimation of groundwater flow through Yucca Flat based on a multiple-well aquifer test at well ER-6—1—-2 main, Nevada
National Security Site, southern NevadaTracie R. Jackson, Keith J. Halford

2019, Scientific Investigations Report 2019-5038

The rate of groundwater flow past underground nuclear testing areas in Yucca Flat at the Nevada National Security Site,
southern Nevada, was estimated using results from the ER-6-1-2 main multiple-well aquifer test (MWAT), done during
February 5-July 23, 2004. Drawdowns in 13 observation wells were evaluated from pumping in well...

Documentation of single-well aquifer tests and integrated borehole analyses, Pahute Mesa and Vicinity, NevadaRebecca
J. Frus, Keith J. Halford

2018, Scientific Investigations Report 2018-5096

Single-well aquifer testing has been carried out at Pahute Mesa in southern Nevada since 1962. These tests include
single-well pumping and slug tests to estimate geologic formation hydraulic properties. Initially, aquifer tests focused on
identifying low-permeability rocks suitable for testing large-yield nuclear devices, whereas later hydrologic investigations
focused on potential...

Conceptual framework and trend analysis of water-level responses to hydrologic stresses, Pahute Mesa—QOasis Valley
groundwater basin, Nevada, 1966-2016Tracie R. Jackson, Joseph M. Fenelon

2018, Scientific Investigations Report 2018-5064

This report identifies water-level trends in wells and provides a conceptual framework that explains the hydrologic
stresses and factors causing the trends in the Pahute Mesa—0Qasis Valley (PMOV) groundwater basin, southern Nevada.
Water levels in 79 wells were analyzed for trends between 1966 and 2016. The magnitude and duration of...

Hydraulic characterization of volcanic rocks in Pahute Mesa using an integrated analysis of 16 multiple-well aquifer tests,
Nevada National Security Site, 2009—14C. Amanda Garcia, Tracie R. Jackson, Keith J. Halford, Donald S. Sweetkind, Nancy
A. Damar, Joseph M. Fenelon, Steven R. Reiner

2017, Scientific Investigations Report 2016-5151

An improved understanding of groundwater flow and radionuclide migration downgradient from underground nuclear-
testing areas at Pahute Mesa, Nevada National Security Site, requires accurate subsurface hydraulic characterization. To
improve conceptual models of flow and transport in the complex hydrogeologic system beneath Pahute Mesa, the U.S.
Geological Survey characterized bulk hydraulic properties...

The road to Yucca Mountain—Evolution of nuclear waste disposal in the United StatesJohn S. Stuckless, Robert A. Levich
2016, Environmental & Engineering Geoscience (22) 1-25

The generation of electricity by nuclear power and the manufacturing of atomic weapons have created a large amount of
spent nuclear fuel and high-level radioactive waste. There is a world-wide consensus that the best way to protect
mankind and the environment is to dispose of this waste in a deep...

https://pubs.er.usgs.gov/search?g=Nevada+Test+Nuclear
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Princeton University Library
https://library.princeton.edu/
Department of Chemistry
https://chemistry.princeton.edu/
Department of Geosciences
https://geosciences.princeton.edu/
Princeton Environmental Institute (PEI)
https://environment.princeton.edu/
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Thank you! Questions?

School of Engineering
https://engineering.princeton.edu/
Chemical and Biological Engineering
https://engineering.princeton.edu/departments/chemical-and-biological-engineering
Civil and Environmental Engineering
https://engineering.princeton.edu/departments/civil-and-environmental-engineering
Andlinger Center for Energy and the Environment
https://engineering.princeton.edu/centers/acee

Princeton School of Public and International Affairs https://spia.princeton.edu/

Bendheim Center for Finance https://bcf.princeton.edu/
Operations Research and Financial Engineering (ORFE) https://orfe.princeton.edu/home
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