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ESM NEWS and EVENTS
By Shirley Cote, Ray Grant and Harvey Jong

OUTREACH REPORT – April 2015
By Mardy Zimmermann

The Outreach Program is doing very well, and
we have a nice balance between classroom
presentations and community activities. This
is truly what outreach is all about.
At the end of the third quarter, we had served
4,104 students in classrooms, and 4,633
individuals at community events. The total of
8,737 is already ahead of last year's total of
7,937 and we still have April and May to go.
With several more schools and a few more
community events already scheduled, it looks
favorable for us to exceed the 10,000 mark
this year.
Lynne Wheeler is recovered from her back
surgery and is serving the Payson area
schools. Lynne and I presented Properties of
Minerals to the 7th graders at Rim Country
Middle School (see next article) and Lynne will
present the program on rocks, minerals and
fossils to the third graders in May.
Lynne Dyer is now doing both the “Mini
Museum” and classroom presentations using
the sample kits. Her expertise is benefiting
many students. At this point in April, we have
already served 546 students in classrooms
which put us ahead of last year's total.
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Rim Country Middle School 7th grade students
learn about the Properties of Minerals
By Lynne Wheeler

Mardy Zimmermann of the Earth Science
Museum and Lynne Wheeler of the Payson
Rimstones Rock Club teamed up to bring
ESM’s popular, hands-on Properties of
Minerals program to the 7th graders at Rim
Country Middle School in Payson.
The students, working in pairs and referring
to a chart of the minerals of Moh’s Hardness
Scale, used the physical properties of color,
crystal form, luster, cleavage, and fracture
along with a magnet, nail and streak plate to
help establish the identity of the 10 minerals
that were placed in front of them.
The students had a great time and learned of
another amazing physical property of some
minerals by viewing a fantastic display of
fluorescent minerals from Arizona and
elsewhere.

Minerals of Arizona Symposium and
Earth Science Outreach Consortium
The Flagg Mineral Foundation’s 23rd Annual
Minerals of Arizona Symposium was held on
March 27-29 at the Clarion Hotel at the
Phoenix Tech Center. The three day event
featured a variety of interesting activities
and presentations.
An Earth Science Outreach Consortium
meeting preceded the symposium.
This
Friday morning gathering was facilitated by
the Arizona Geological Survey and provided
an opportunity for different organizations to
share successes and challenges associated
with their educational outreach efforts.
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Groups included the Arizona Geological
Society, Arizona Geological Survey, Arizona
SciTech Festival, Arizona-Sonora Desert
Museum, Arizona State University, Earth
Science
Museum,
Earthscope,
Mesa
Community College, Mineralogical Society of
Arizona, Science Foundation of Arizona, and
the University of Arizona. The informal
discussion revealed the different levels and
approaches that are being used in providing
outreach services. The need to communicate
regularly about activities and opportunities
for cooperation was the key outcome of the
meeting.

The main symposium session was on Saturday
where speakers covered Arizona localities,
such as the San Pedro River basin gypsum
deposits and the Red Cloud Mine; the origins
of azurite and malachite; the history of the
Freeport-McMoran mineral collection; and
other mineral occurrences, such as the Apex
Mine in Utah and the Blanchard Mine in New
Mexico. The Blanchard Mine talk described
the reclamation efforts of the Portales Adit.
Several outstanding fluorite specimens
collected during this project were available
for viewing.

One of the incredible fluorite specimens recovered
from the Blanchard Mine
Photo by Harvey Jong

Participants at the
Consortium meeting
Photo by Ray Grant
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The symposium started in the afternoon with
the micro-mineral session which was chaired
by Ron Gibbs. He generously supplied free
samples and presented a “potpourri” of
micro-mineral photos.
Microscopes were
available for up close and personal viewing
of specimens.

Blanchard Mine fluorite
Photo by S. Coté
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The Saturday session also included the
presentation of the A. L. Flagg Distinguished
Service Award. The 2015 award recipients
are Doug Duffy and Shirley Coté who were
recognized
for
their
long-standing
contributions with the Arizona Mining &
Mineral Museum, Arizona Leaverites, Earth
Science Museum, Flagg Mineral Foundation,
and Maricopa Lapidary Society.

Ray Grant presents the 2015 A. L. Flagg
Distinguished Service Award to Doug Duffy and
Shirley Coté
Photo by Harvey Jong

The symposium concluded with a Sunday
morning program in which attendees could
bring in an unknown mineral sample to be
analyzed with X-Ray Fluorescence (XRF).
This non-destructive analysis involves
exposing the specimen to short-wavelength
X-rays and ionizing component atoms. The
ionization may eject electrons from inner
orbitals of the atoms, and when electrons
from higher orbitals fill these vacancies
energy is released in the form of photons.
The electronic orbitals of each element are
associated with a characteristic energy, and
transitions from higher to lower orbitals
yield photons that reflect the difference in
energy between the two orbital levels. The
resulting fluorescent radiation can be sorted
by either the energy or wavelength of the
photons to produce a spectrum that
indicates the presence of certain elements.
The amplitude of the spectral lines provides

information on the
elements in a sample.

concentration

of

Two portable XRF units were available at the
session thanks to Erik Melchiorre of
California State University, San Bernardino
and Nyal Niemuth of the Arizona Geological
Survey.
One of these instruments was
connected to a laptop computer which
allowed the sample data to be projected on
a large screen.

Analyzing unknown mineral samples with a portable
X-Ray Fluorescence (XRF) instrument
Photo by Harvey Jong

XRF data showing the concentrations of different
chemical elements in a sample
Photo by Harvey Jong

The elements in a sample provide important
clues in identifying unknown minerals. In this
case, the large amounts of copper and
phosphorus suggested that the mineral was
turquoise.
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Arizona Rocks 23
Text and photos by Ray Grant

The chart on the following page can be
used to identify all of the different
sedimentary rocks. Remember there are
two main types clastic and chemical. The
clastic are named according to the size and
shape of the particles and the chemical are
named according to what mineral they
contain.
Each of these different
sedimentary rocks has been described in a
previous Arizona Rocks.

Clastic Sedimentary Rock
Shinarump Conglomerate (Triassic age) in exhibit at the
Wupatki National Monument Visitors Center

Clastic Sedimentary Rock
Cross beds from sand dunes in the Navajo Sandstone near
Page.

Clastic Sedimentary Rock
Chinle Formation in the Petrified Forest/Painted Desert,
typical rounded hills formed from shale.

Chemical Sedimentary Rock
Montezuma Castle National Monument with limestone
that formed in a lake in the area about 8 mya

Chemical Sedimentary Rock
Dolomite crystals on dolostone Black Rock, AR
Photo by S. Coté
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ESM’s Upcoming Meeting
The Earth Science Museum’s next scheduled
Board meeting is on May 13, 2015, at the
Burton Barr Library, located near Central
Ave. and McDowel in Phoenix at 6:30 p.m. in
Rm. B. Everyone is welcome to attend.

MANY THANKS TO OUR MAJOR
DONORS!
AZ Leaverite Rock & Gem Society
www.azleaverite.org

Flagg Mineral Foundation

BECOME A MEMBER!

www.flaggmineralfoundation.org

Join the Earth Science Museum’s

Friends of the AZ Mining & Mineral Museum
Maricopa Lapidary Society
http://maricopalapidarysociety.com/
Mineralogical Society of AZ
www.mineralogicalsocietyarizona.org

White Mountain Gem & Mineral Club
www.whitemountain-azrockclub.org

Wickenburg Gem & Mineral Society
http://www.wickenburggms.org
www.facebook.com/pages/Wickenburg-Gemand-Mineral-Society/111216602326438

Staples Foundation
www.staplesfoundation.org

Anita Aiston
Stan & Susan Celestian
Russ Hart
Will & Carol McDonald
Debbie Michalowski
Dennis & Georgia Zeutenhorst

_ _ _ _ _ _ _ _ cut here _ _ _ _ _ _ _ _ _
ESM Earth Science Investigation
Team Membership Form
_____ New Member
_____ Renewal
Membership levels:
_____ ESI Family $20
_____ ESI Individual $10
_____ ESI Student

(16 & under)

Membership benefits:
 Monthly e-newsletter Earthquake
 Official team membership card
 Knowledge that your contribution is
making a difference in earth science
education.

$5

_ _ _ _ _ _ _ _ _ cut here _ _ _ _ _ _ _ _ _
Name:
______________________________________
Address:
______________________________________
City, State, Zip:
______________________________________
Email:
______________________________________
Phone Number:
______________________________________
Mail form & payment to: Earth Science Museum
3215 W. Bethany Home Rd., Phoenix, AZ 85017
For Office Use Only
Card given/mailed: __________________________
Database updated:  Distribution Lists updated: 
Card ID # ___________ Expires: ________________
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Earth Science Museum
3215 W. Bethany Home Rd.
Phoenix, AZ 85017
Phone:
602-973-4291

Mission
Our mission is to excite and inspire all generations about earth
sciences through educational outreach.
Vision
We envision a community where students and the general
public have curiosity about, passion for, and understanding of
the underlying principles of earth sciences.

Editor E-Mail:
scote@earthsciencemuseum.org

For more information about the ESM,
how to become a member or how to
arrange for a school visit or
Community function, go to:
www.earthsciencemuseum.org.

We’re on the Web!
Visit us on

and at:

www.earthsciencemuseum.org

Please join us at the next ESM Board meeting
Wednesday, May 13, 2015, at the Burton Barr
Library in Phoenix at 6:30 p.m. Rm. B.

THANK YOU FOR YOUR CONTINUING INTEREST & SUPPORT!!!

EARTH SCIENCE MUSEUM
NON-PROFIT BOARD OF DIRECTORS
Harvey Jong
Mardy Zimmermann
Robin Evans
Shirley Coté

President
VP Outreach
Treasurer
Secretary/Asst.
Treasurer

Doug Duffy
Bob Holmes
Tony Occhiuzzi
Chris Whitney-Smith

Ray Grant
Alice La Bonte
Tom Parks
Jayne Wright

Earth Science Museum
3215 W. Bethany Home Rd.
Phoenix, AZ 85017

