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ESM Outreach Update:
By Mardy Zimmermann, Outreach and Education
Coordinator

The month of June was devoted to two
projects. I was able to gather 50 specimens
each of the 12 items in the Rocks and Fossils
teacher kit, and the 10 items in the Minerals
kit. At this point, I’ve also completed
attaching the number codes for the Rocks
and Fossils. Soon, I will start numbering the
Minerals. When this project is completed,
ESM will be in a position to quickly produce
teacher kits as we need them. The new AZ
Science Standards have the study of Earth
Science in the fourth grade curriculum
rather than the third grade as was
previously. We have already received
requests from some fourth grade teachers.
The second project in progress is preparing
bags of rock, fossil and mineral specimens
with 10 to 20 in each bag. These will be used
to continue giving them free to earth science
teachers at the Flagg Show in January. At
present I have about 320 bags completed.

Tom Osborn, ESM member, retired teacher
and geologist, spends the winter in Arizona
and helps Mardy with egg cartons at the
Flagg show. While at the show he asked for
and received from ESM some rocks, minerals
and fossils.
In the summer, Tom stays in Vancouver,
Washington and visits with family. Tom
shared his knowledge and acquisitions with a
couple of his grandson's preschool classes.
The preschool’s Facebook page had the
following post: “Tom shared a specimen of
fossilized dinosaur poop (coprolite). Tom
explained to the children that it was real
dinosaur poop that had changed over time
and then passed the coprolite around the
circle for each child to handle. The first
child held it with both hands, looked closely
at it with a furrowed brow, and then brought
it up to his nose to sniff, discovering,
dinosaur poop doesn’t stink!”

We are spending the summer in Forest Lakes
and will be crushing material in July. Lynne
Wheeler will be helping me sort through the
many buckets of material donated during the
past few years.

Tom talks with his grandson’s preschool class about
agates.
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Latest Additions to the Volcanic
Rocks & Minerals Display
By Harvey Jong

Last year the Earth Science Museum
introduced a hands-on display on volcanic
rocks and minerals. We are continuously
improving this display with different
showings at community events and as new
specimens become available.
Recently, two new interesting rock samples
were added to the exhibit.
The first
addition involves pyroclastic tuff “balls”
from Round Mountain near Bishop in Inyo
County, California. Round Mountain is part
of the Coso Volcanic Field which consists of
Pliocene to late-Pleistocene rhyolitic lava
domes and basaltic cinder cones.

A Pair of Small Pyroclastic Tuff Balls
Round Mountain, Coso Volcanic Field, Inyo County,
California
Dimensions: about 5 cm in diameter

A Large Pyroclastic Tuff Ball
Round Mountain, Coso Volcanic Field, Inyo County,
California
Dimensions: about 7cm in diameter
Coso Volcanic Field, Inyo County, California
Photo courtesy of National Park Service – PD, via
Wikimedia Commons

The geothermally-active area includes a
number of pumice deposits that are
associated with pyroclastic flows. One small
flow contains tuff “balls” which accumulated
ash and pumice clasts like a snowball as they
tumbled and rolled in still partly melted
pyroclastic material.
These aggregates
cooled and welded together to form roughly
spherical chunks of tuff embedded in
pumice. The pumice later weathered away
exposing the tuff which ranges in size from a
golf ball to a softball.

The other new acquisition is from the Mount
St. Helens area in Washington State.
Numerous lava tubes formed nearly 2000
years ago when pahoehoe or “ropey” lava
flowed down the southern flank of this
famous volcano. These tubes were created
when the outer edges of a lava flow cooled
into a hardened crust, while the inner
molten lava drained way before it solidified.
(Note that the explosive 1980 eruption did
not produce any new lava tubes since it
involved a different type of lava)
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View From Inside the Ape Caves Lava Tube
Mount St. Helens National Volcanic Monument,
Washington State
Photo by Jeff Hollett, from Landscapes in the West
– CC-BY-SA_4.0, via Wikimedia Commons

Hot gases trapped inside a lava tube may remelt parts of the ceiling or walls, and the
resulting molten lava drips may form small
deposits called “lava-sicles”. Like limestone
cave deposits, lava-sicles hanging from the
ceiling are called stalactites, while drip
mound formations on the floor are known as
stalagmites.
The following lava drip
stalagmite is now part of the volcanic
display.

Lava Drip Stalagmite
Mount St. Helens area, Washington State
Dimensions: 4.5 cm x 4.5 cm x 10 cm

Ape Cave is the longest lava tube in the
contiguous US and the third longest in North
America at 13,042’ (approx. 2.5 miles) long.

Ape Cave entrance
Photo courtesy USDA Forest Service
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Arizona Rocks 73
Text and photos by Ray Grant

Rocks from space (meteorites) are our next
subject. Arizona has a special place in the
study of meteorites. Meteor Crater near
Winslow is one of the best examples and
most studied meteorite impact sites in the
world (it will be covered in a later column).
Arizona State University is home of the
Center for Meteorite Studies that houses a
meteorite museum and one of the best
collections of meteorites in the world (also
covered later). Finally the dry climate in
Arizona is good for the preservation of
meteorites and at least 57 different ones
have been found here (number in the ASU
collection).

Stony meteorite from the Sahara Desert showing
black fusion crust, also note metal spots on left
where it has been ground down.

So what are meteorites? Meteorites are
rocks from outer space. They are seen to hit
the earth and collected (falls) or are unusual
samples that are collected and proven to be
a meteorite (finds). They differ from earth
rocks in that most are older than any earth
rock. Most meteorites are 4.5 billion years
old and no earth rocks have been found that
are this old. Most meteorites also contain a
solid nickel-iron alloy not found in terrestrial
rocks. The three main types of meteorites
are stony, iron, and stony-iron.
The stony meteorites are the most common
type. They are composed mainly of silicate
minerals such as olivine and pyroxene. Many
of them contain some nickel-iron alloy, up to
26 percent, that makes them unique
compared to earth rocks and easier to
identify. If they are a recent fall, then the
thin
black
fusion
crust
helps
in
identification. The few stony meteorites that
do not contain nickel-iron and that have
weathered become very difficult to
distinguish from earth rocks.

Slice of stony meteorite showing nickel-iron from
Plainview, Texas. This meteorite has about 26%
metal.

The Iron meteorites are mainly nickel-iron
alloy and therefore not like any rock from
earth. They are saved when found because
they are very heavy. The biggest problem is
to distinguish them from man-made iron or
steel. To identify them some testing might
be necessary.
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Stony-iron meteorites are rare and as
named are a combination of metal and
silicates about 50% of each.

Iron meteorite from Meteor Crater, Arizona. This is
the typical look for most iron meteorites.

Pallasite stony-iron meteorite, Brenham, Kansas,
nickel-iron and olivine
Carleton Moore collection and photograph

Of the 57 meteorites found in Arizona 38
are stony, 17 are irons, and 2 are stonyirons. The Center for Meteorite Studies
website (meteorites.asu.edu) has lots of
good information.

Iron meteorite sliced, polished, and etched with
dilute nitric acid to show unique pattern
(Widmanstätten Pattern) found in meteorites.

Curiosity Finds Iron
Meteorite on Mars
July 15, 2014
This rock encountered by NASA's
Curiosity Mars rover is an iron
meteorite called "Lebanon,"
similar in shape and luster to
iron meteorites found on Mars
by the previous generation of
rovers, Spirit and Opportunity.
Lebanon is about 2 yards or 2
meters wide (left to right, from
this angle). The smaller piece in
the
foreground
is
called
"Lebanon B."
NASA/JPLCaltech/LANL/CNES/IRAP/LPGNantes/
CNRS/IAS/MSSS
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AZ Mining, Mineral & Natural
Resources Educational Museum
Update June 2019
https://ammnre.arizona.edu/
http://tinyurl.com/SupportMM-NREMuseum
Text & photos by Catie Carter Sandoval
cscarter@email.arizona.edu
703.577.6449

This month we conducted our first round of
interviews for the Museum Director position.
We received several great candidates who
are excited to bring the museum to fruition
and meet the volunteers and museum
stakeholders. The second round of interviews
will include on-site visits to the building in
July. UA expects to hire someone by late
July or early August.

In the meantime, we are participating in
several fun summer outreach programs for
kids. On Thursday, June 20, we partnered
with the Arizona Historical Society to host
“AZ Fossils,” a free program at the Arizona
Heritage Center in Tempe. The program,
which almost 30 children attended, included
an interactive session about the different
types of AZ fossils and relative dating,
followed by a fossil dig with specimens to
take home.
Attendees digging
and sifting for
fossils

Attendees at AZ Fossil Day
Photo credit: AZ Historical Society’s social media
feed

Attendees digging for fossils
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We have also revamped our mineral exhibit
at the Arizona Capitol Museum (north wing,
2nd floor hallway) and invite you to check it
out. The new display showcases different
rocks and minerals that correspond to a
beautiful color-coded map of Arizona’s
fifteen counties. The specimens are a mix of
industrial minerals and collector favorites,
showing the diversity of Arizona’s mineral
wealth with labels that explain how they are
used. Along the base of the case, we
included modern mining safety items from
the former Mine Inspector’s Office exhibit
paired with mining artifacts from the
museum collection. The final part of the
exhibit, due to be installed in July, will be
posters about the AZ MMNRE Museum, its
history, and our future plans.

View of the AZ Minerals case (R) and the State
Symbols case (L), in their current location on the
second floor of the Capitol Museum. The case that
holds the state symbols is on loan from ESM.

Across from the case is the State Symbols
display showcasing wulfenite, petrified
wood, turquoise and copper in a beautifully
refurbished tabletop case on loan from ESM.
Thank you to our Monday Crew volunteers,
museum stakeholders, and friends of the
museum for your continued support. We look
forward to restarting volunteer activities
regularly this fall.
Arizona Capitol Museum staff assisting with the
map installation

If you are interested in volunteering at
the next museum workday, please
contact
Charlie
Connell
at
minercon@aol.com or Catie Carter
Sandoval at cscarter@email.arizona.edu.
Please copy and paste either of these e-mail
addresses using your e-mail provider.

Support the AZMM&NRE Museum
Arizona Mineral display located at the Arizona
Capitol Museum with touchable specimens on
either side of the case. The two large specimens
are petrified wood from Holbrook area to the left,
and chrysocolla and malachite from Bagdad to the
right.

http://tinyurl.com/SupportMM-NREMuseum

Your donations are appreciated!
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Pinal Museum and Club News
351 N. Arizona Blvd., Coolidge, AZ

Next Pinal Gem and Mineral Club meeting
Wednesday, September 18, 2019
www.pinalgemandmineralsociety.org

We always need volunteers to open the Museum. If you can spare one day a month or
more to help us please let me know at raycyn@cox.net. If we have more volunteers, we
will try to open before September. Otherwise, tours are possible by calling (520)7233009 (Coolidge Chamber of Commerce) to schedule a time.
Opportunities!!!!!!!
We are going to have volunteer day at the Pinal Geology Museum (Artisan Village in Coolidge)
every Thursday, starting Thursday, June 27, for the summer. The Museum will be open at 9:30
and we can work as long as people can stay.
Here are some of the projects:
1. Gift Shop, pricing, display, and organization of inventory.
2. Kid’s Fossil Dig, clean out sand box and get fossils set for dig.
3. Library, sort books, what to keep.
4. Treasure Bags for kids, need to make a new ones for fall.
5. Exhibits; check signage for clarity. Work on some new exhibits.
6. Are you a carpenter? Build a wood shelf for a new exhibit.
7. Are you an Artist? Paint some scenery behind the dinosaurs.
8. Help with collection sorting and inventory.
9. If not too hot, clean up outside, kid’s rock dig, fix and add to exhibits.
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White Mountain Gem and Mineral Club
July 6-7, 2019
Sat. 9-6, Sun. 10-4
Adults $2.00
Free admission for children under 16
Hon-Dah Casino and Resort
777 Highway 260
Pinetop, AZ
www.whitemountain-azrockclub.org

Prescott Gem and Mineral Club
15th Annual Show & Sale
August 2-4, 2019
Adults $5.00
Seniors 65+, Vets, Students $4.00
Children under 12 FREE w/paid Adult
Findlay Toyota Center
3201 N. Main St.
Glassford Hill & Florentine
Prescott Valley, AZ

Payson Rimstones Rock Club Inc.
Annual show
September 20-22, 2019
Fri. 4-8, Sat. 9-5, Sun. 10-4
Admission $3
Free for children 12 and under
Event Center at Mazatzal Hotel & Casino
Highway 87, Mile Marker 251
Payson, AZ

Page 9

Huachuca Mineral and Gem Club
Annual show
October 12-13, 2019
Sat. 9-5, Sun. 10-4
Free Admission
Cochise College, 901 N. Colombo Ave
Sierra Vista, AZ
http://huachucamineralandgemclub.info/Ge
m_Show.html

Helzarockin” Gem & Mineral Show
West Valley Rock & Mineral Club
October 11-13, 2019
Fri.-Sat. 9-5
Sun. 9-2
Adults $3
Free admission for children under 12
Buckeye Arena
802 N. 1st St. (Miller Road)
Buckeye, AZ
http://westvalleyrockandmineralclub.com

Sedona Gem and Mineral Club
Show and Sale
October 19-20, 2019
Sat. 10-5, Sun. 10-4;
Adults $3
Free admission for children under 12
Sedona Red Rock High School,
Hwy. 89A and Upper Red Rock Loop Road
Sedona, AZ
http://sedonagemandmineral.org
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Apache Junction Rock & Gem Club

Pinal Gem & Mineral Society

Meetings are on the 2nd Thursday
Next Meeting: September 12, 2019, 6:30 pm
www.ajrockclub.com
@ Club Lapidary Shop
2151 W. Superstition Blvd., Apache Jct.

Meetings are on the 3rd Wednesday
Next Meeting: September 18, 2019, 7:00 pm
www.pinalgemandmineralsociety.org
@ Artisan Village
351 N. Arizona Blvd., Coolidge

Daisy Mountain Rock & Mineral Club

West Valley Rock & Mineral Club

Meetings are on the 1st Tuesday
(unless a Holiday then 2

nd

Tuesday)

Next Meeting: September 3, 2019, 6:30 p.m.
www.dmrmc.com
@ Anthem Civic Building
3701 W. Anthem Way, Anthem

Maricopa Lapidary Society, Inc
st

Meetings are on the 1 Monday
(unless a Holiday then 2

nd

Monday)

Next Meeting: August 5, 2019, 7:00 pm
www.maricopalapidarysociety.com
@ North Mountain Visitor Center
12950 N. 7th St., Phoenix

Mineralogical Society of Arizona
Meetings are on the 2

nd

Thursday

rd

(February meeting on the 3 Thursday)

Next Meeting: September 12, 2019, 7:00 pm
www.msaaz.org
@ Franciscan Renewal Center,
5802 E. Lincoln Dr., Scottsdale

Meetings are on the 2nd Tuesday
Next Meeting: July 9, 2019, 6:30 pm
www.westvalleyrockandmineralclub.com
@ Painted Desert Academy
2400 S. 247th Ave., Buckeye, AZ

White Mountain Gem & Mineral Club
Meetings are on the 1st Sunday
(unless a Holiday then 2

nd

Sunday)

Next Meeting: July 7, 2019, 1:00 pm
www.whitemountain-azrockclub.org
@VFW Hall
381 N. Central, Show Low

Wickenburg Gem & Mineral Society
Meetings are on the 2nd Friday
st

(February & December on the 1 Friday)

Next Meeting: October 11, 2019, 7:00 pm
www.wickenburggms.org
@ Coffinger Park Banquet Room
175 E. Swilling St., Wickenburg

Earthquake
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ESM’s Meeting Notice
ESM’s next meeting will be at North
Mountain Visitor Center, 12950 N. 7th
St., Phoenix, on Tuesday, August 27, 2019,
at 6:30 p.m.

BECOME A MEMBER!
Join the Earth Science Museum’s

MANY THANKS TO OUR MAJOR
DONORS!
AZ Leaverite Rock & Gem Society
Flagg Mineral Foundation
www.flaggmineralfoundation.org

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

Payson Rimstones Rock Club
Sossaman Middle School
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

IS IT TIME TO RENEW YOUR MEMBERSHIP?
Please renew today! 
_ _ _ _ _ _ _ _ cut here _ _ _ _ _ _ _ _ _
ESM Earth Science Investigation
Team Membership Form
_____ New Member
_____ Renewal
Membership levels:
_____ ESI Family $20
_____ ESI Individual $10
Membership benefits:
 Monthly e-newsletter Earthquake
 Official team membership card
 Knowledge that your contribution is
making a difference in earth science
education.

Anita Aiston
Peter & Judy Ambelang
Stan & Susan Celestian
Russ Hart
Will & Carol McDonald
Debbie Michalowski
Janet Stoeppelmann
Dennis & Georgia Zeutenhorst

_ _ _ _ _ _ _ _ _ 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

NOTICE:
ESM’s next meeting will be at North Mountain
Visitor Center, 12950 N 7th St, Phoenix, on Tuesday,
August 27, 2019, at 6:30 p.m.

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

Cindy Buckner, Doug Duffy, Ray Grant,
Bob Holmes, Chris Whitney-Smith

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

