Public Outreach and Education with Meteorites Involving a Museum EXxhibit,
Website, and Teacher Workshops

M.L. Hutson, R.N. Pugh, A.M. Ruzicka, Cascadia Meteorite Laboratory, Portland State University, Dept. of Geology,
17 Cramer Hall, 1721 SW Broadway, Portland OR 97207

The main lesson learned from this E/PO effort was to be flexible and use a variety of educational venues

Teacher Workshops and Public Outreach:

 As part of Portland Public Schools summer workshop program

o At professional meetings (Oregon Science Teachers
Associlation and Oregon Academy of Science)

 Through Intel Science Fair (regional and national)

 |In schools and classrooms

Lectures and hands-on demonstration to classrooms and groups at
public libraries in rural Oregon in partnership with Libraries of Eastern
Oregon (LEO) and the Oregon Museum of Science and Industry (OMSI

WANTED

OR INFORMATION LEADING TO THE DISCOVERY OF NEW METEORITES

Lessons learned:

1) K-12 teachers already have a variety of workshops and
educational events they are expected to attend.

2) Accommodate teacher needs and schedules by going to them
at already scheduled events or to their classrooms.

HEAVIER than most rocks found at Earth’s surface
MAGNETIC - either slightly or a lot

FUSION COATED a thin brown or black coating
and shallow pits resembling thumb prints
IRREGULAR IN SHAPE - irregular and sometimes
aerodynamic shapes

Weathered meteorites may appear very rusty
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Susan Matheny/The Pioneer
Scientist Dick Pugh shows meteorite samples to
Madras Elementary fifth graders Mathew Mendoza, left,
and James McGregor.

The hunt for
new meteorites

LEARN MORE!
FREE PROGRAM - Open to all ages!

Baker Co. Public Library
Wed., Oct.5 7 PM

Richard Pugh, Cascadia Meteorite Laboratory

& $20,000 of meteorites to touch and handle!

METEORITES

If you have information about a possible meteorite, contact: Cascadia Meteorite Laboratory,”

Portland State University, (503) 287-6733 mhutson@pdx.edu

Dick Masox [ The Associated Prus
Meteorite scientist Dick Pugh (right) shows a meteorite to
Haley Penner at the La Grande library earlier this month,.

Fifth graders were able to
handle $10,000 in December
during a presentation by mete-
oridicist Dick Pugh, who stud-
ies rocks from space.

Pugh was being honored as
the Scientist of the Month in
Judy Sweeney’s room at
Madras Elementary. His ap-
pearance, and evening public
presentation were sponsored
by Libraries of Eastern Ore-
gon, Cascadia Meteorite Labo-
ratory, and the Portland State
University Geology Depart-
ment, where he works.

Pugh passed his meteorite
samples around the classroom,
including a 32-pound iron me-
teorite found in Arizona val-
ued at $10,000, a 15-pound
iron piece found in Africa val-
uved at $5,000, and several
small “stony” meteorites.

There is an estimated one
meteorite per every square
mile of ground worldwide, but
not that many are found, be-

cause the most common stony
ones often look like regular
rocks.

“These are the oldest rocks
we have; they’re 4.5 billion
years old,” Pugh said, adding
meteorites come from an aster-
oid belt between Mars and
Jupiter and fall to the earth at a
speed of 50,000 mph. (They
are called meteors until they
hit the ground, then they are
called meteorites).

In Oregon, only four mete-
orites have been found, and all
of those were on the west side
of the Cascades. Pugh he is al-
ways trying to locate new me-
teorites and examined two
possible ones the classroom
had collected. The students
were disappointed to learn nei-
ther rock was a meteorite.

Pugh explained that mete-
orites are heavy, magnetic, and
have a smooth coating with
thumbprint-like indentations.
Pugh, himself has found four
meteorites.

Website (http://meteorites.pdx.edu):

e Site has global reach judging from e-mail contacts

« Combination of static web pages and interactive meteorite
identification exercise

 Lessons learned: Allocate more time and energy Iif third party (software
designer) involved; educating third party required

Museum Exhibit (Rice NW Museum):

e Informational panels and meteorite specimens

 Approximately 6000 K-12 students per year, 40% from outside
Portland metropolitan area

« Examples of 2 panels below (blue type indicates space where a
meteorite specimen is attached to the display)

Cascadia Meteorite Laboratory Cascadia Meteorite Laboratory

Portland State University Portland State Uni it
ortian ate university

Where do meteorites come from?

Our Solar System

Where do meteorites come from?

We know that some meteorites come from the Moon

The Cascadia Meteorite Laboratory is actively
involved in programs geared towards educators and
the public. These include public lectures and 12-15-05 lecture at ibrary and assemhbly at school in Madras, OR as
demonstrations, teacher workshops, classroom Rarkdlac ot

aFtIUItIES, and informational material on this web 12-14-05 lecture at library and assembly at school in Moro, OR as part
site. Over the last two years, we ha_vs_: _spoken to of 2 2 day tour

over 6000 people through such activities.

Public outreach activities for 2004 and 2005
« About Us

« Meteorite Research

« Space and Planetary Minor
Qur solar system consists of nine planets, dozens of moons, and countless

asteroids and comets orbiting the sun. The orbits of most comets are so - -
distant that they are not shown in the figure to the left. . { » Public Qutreach Program
Most asteroids have roughly circular orbits and remain between Mars y
and Jupiter {main belt asteroids). Collisions and gravitational
perturbations can change the orbit of a main-belt asteroid into an elliptical
orbit {red line) that passes near the Earth {near Earth asteroids or NEAs).

« About Meteorites 12-06-05 lecture to Oregon Archeological Society, Portland, OR

In July 2004 a meteorite exhibit designed by CML
personnel went on display at the Rice Northwest 12-03-05 lecture at Columbia Gorge Museum, The Dalles, OR
Museum of Rocks and Minerals. Besides the new
extraterrestrial rock display, this museum, located in
Hillsboro, Oregon, has an cutstanding display of
terrestrial rocks, minerals and petrified wood.

{Link to Rice Museum)

« Think you've got a
meteorite?

Image ofsolar system drawn by Alex Ruzicka

. Erwin F. Lange Endowment 11-07-05 two lectures at Gregory Heights Middle School, Portland OR

« Fireballs 10-28-05 lecture at Fossil High School, Fossil OR

Reflectance spectra show that some meteorites are pieces of main belt asteroids e
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10-07-05 lecture at library and assembly at school in Prineville OR. as
part of 5 day tour
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10-06-05 lecture at library and assembhy at school in Burns OR
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10-05-05 lecture at library and assemblies at two middle schools in
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0 it ; ol o e R e s Apollo 17 image of Harrison Schmitt near Split Rock Mailing Address FedEx/UPS Street Address
- B e OB, HASA inacs. Department of Geology Telephone: (503) 7253372 Department of Geology 10-04-05 lecture at library and 4 lectures at LaGrande Middle School in
0 Km:':';m,,_ 7 “::n:;:-.::::m As of mid-2004, 30 separate lunar meteorites, most found in Africa and Antarctica, have been recognized. Chemical and Portland State University Fax: : (503) 725-3025 Portland State University LaGrande OR
T L - - > gt isotopic analyses demonstrate that these meteorites are similar or identical to lunar rocks recoverad by Apollo astronauts, P.O. Box 751 e-mail: r‘z{zxckaa@pdx,edu Room 17 Cramer Hall
Wavelength (um) g % i e saaaal but they sample alarger area of the lunar surface. Portland, OR 97207-0751 1721 SW Broadway

Koronis Family  amgos

10-03-05 lecture at library in Boardman OR
A comparison showing that some main belt asteroids 1.1 deg
reflect sunlight in the same manner as certain metearites. L frcitoc)
Asternids are divided into spectral classes based on the
way they reflect ight. These classes include C-type
{e.q., Iduna), S-type (Alinda and Athamantis), and
W-Type (vEsta). Image crested by Alex Ruzicka.

Portland, OR 97201

Lunar metearite Dhofar 309, Oman 10.01-05 display at GemFaire in Hillshoro OR
Ida is an S class main belt asternid. It reflects sunlight in the same Link to Geology Link to PSU

manner as do some stony and stony-iron meteorites. S
Adapted by Alex Ruzicka from a NASA image.

09-30-05 lecture to Ice Age Institute, Portland OR

Last Updated: December i, 2005 09-03-05 lecture/demonstration at Oregon Star Party, Ochoco

Mountains OR

phic model of Vesta

ver 5% meteorites and wellillustrated informational panels are on 08-12-05 lecture at Mt. Hood Community College, Gresham OR

Westa |5 the third largest asteroid inthe main belt, and is Delieved to be the source
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@ Artemis Science 2005 @ Artemis Science 2005

Sample:
Unknown #5

04-16-05 lecture for Astronomy Day in Eugene OR

Sample:
Unknown #5

Howardite - surface breccia - Eucrite - rock that solidified Diogenite - rock that
a mixture of eucrite and diogenite from melt at or near the solidified from melt in the
fragments asteroidal surface deep asteroidal crust

04-06-05 two lectures in Geology Department of Oregon State
University, Corvallis OR

Instructions: Instructions:

We know that some meteorites come from Mars

+ Click on the green arrows to rotate the sample.

+ Click on the green boxes to test the sample.
Whenever you rotate the sample make sure to
test the appearance again.

+ Click on directory to choose another sample.

+ Click [ to rotate the sample.

+ Click on one of the green boxes to select another
test.

+ Click on a green cross to magnify a section of the
sample.

04-01-05 exhibit at the Intel Horthwest Science Expo

Martian meteorite (shergottite} SAU120, Oman 03-26-05 lecture to the Bigfoot Society in Portland OR

02-26-05 display at Oregon Academy of Science {OAS) at Oregon State
University, Corvallis OR

02-24-05 lecture at lone High School, lone OR

02-22-05 lecture to USGS, Oregon City OR

Enlargement showing both sides of a slice of SAU120. mages by Melinds Hutsan.

Tests Tests

01-24-05 lecture to two classes at Gregory Helghts Middle School,
As of mid-2004, around 30 martian meteorites, most found in Africa and Antarctica, have beenrecognized. These contain trapped Portland OR
gases similar to those measured for the martian atmosphere, young crystallization ages, and minerals that crystallize only in the

presence of water. All of these characteristics indicate that these meteorites come from Mars.

“ ] Magnetism
Gl : e

4" Magnetism — — = This sample is weakly magnetic.
Two howardites - Great Sand sea Two =

Two diogenites - Bilanga (ahove) [] Density

:\/_‘Dens.ny = = = = This sample has a density of 3.3 grams per cubic centimeter.

(ahove) and NWA2060 (helow) {above) and andther view of Milloililliz and Johnstown (el 12-04-04 lecture to the Cambrian Society, Portland OR.
Photos by Alex Ruzicka. (DElow). Photos by Alex Ruzicka. Photos by Alex Ruzicka ] Appearance &4 Appearance — - Both the surface and interior have numerous cracks and are composed
of small spherical bodies. - ) - . . i
Dick Pugh (@bove left) giving a hands-on demonstration of meeorites 0. 14 42 p4 lecture to the Geological Society of the Oregon Country
NWA 2060, Sahara Africa Dhofar 007, Oman {euctite) Bilanga, Burkina Faso a crowd at the Oregon Musenm of Science and Indusiry (OMSD afiera  (GS0C) at Portland State University, Portland OR
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07-06-04 lecture at kMt. Hood Community College, Gresham OR

@ Artemis S

Sample:

Unknown #5 06-30-04 lecture to the Oregon City Rotary Club, Oregon City OR

2} @ Artemis Sci
Sample: Click h dy to identify thi I
Unknown #5 ick here when you are ready to identify this sample

Instructions: Instructions:

06-16-04 teacher workshop for Portland Public Schools

= + Click [lfI8 to rotate the sample.
MASL Image. + Click on one of the green baoxes to select another
test.
+ Move the cursor il to analyze sample color.
* Mave the cursor [iElifl to analyze sample texture.
« Click [ifi# to show the entire sample.

+ Click [ to rotate the sample.
+Click on one of the green boxes to select another
- test.

05-19-04 lecture to several classes at Grant High School, Portland OR

Orbits show that some meteorites are pieces of near Earth asteroids (NEAs) 5 . gy
1 cubic centimeter
" of this sample.

05-17-04 lecture to two classes at Cleveland High School, Portland OR

Sample color

05-13-04 to 05-14-04 exhibit at Intel International Science and
Engineering Fair (ISEF) at the Portland Conwvention Center

g — Rust Red - Iron oxide produced by terrestrial

Common earth materials
weatheting of iron bearing compounds.

«Water (1.0 glcm?®)
+Rock - Granite (2.6 glem?)
»Rock - Basalt (3.0 glem?)

- Steel (T8 glom?) — i ' 05-09-04 lecture at Oregon Museum of Science and Industry (OMSI),
Y Chomeie (2447 gon?) g Portand OR

/
+ Achondrite (2.8-3.2 giom®)—/ _~" [ o
=lIren (7-8 glem®) i

Tests

-~ Silver grey metallic flacks.

¥ Dark grey 1o black fusion crust (a surface thal has
5 __ been melted and then cooled).
Close-up of the surface of Eros, showing
impact craters and boulders. The large
houlder atthe bottom left of the grominent
impact crater is ahout 82 feet across.

Boulders such asthese can e gjected

04-09-04 lecture to Sherwood Rotary Club, Sherwood OR

Eros is an example of an 5-class near
Earth asternid that reflects sunlight in the
meteorites that were observed fireballs. same manner as does an ordinary chandrite. into space during impacts, where they
All six orbits are typical of NEAS Aoiapted by Alex Ruzicka from a MASS image. become the meteoroids that give rise o

Image by Mex Ruzicks. meteorites. nasa image

Orhits have been determined for Six Tests

] Magnetism & Magnetism — = — This sample is weakly magnetic. 04-06-04 lecture to class at Cascade High School, Marion County OR

Bonneville Crater as viswed by the Spirit rover. NaSsimage.

] Density 4 Density ———— This sample has a density of 3.3 grams per cubic centimeter.

4" Appearance — — Both the surface and interior have numerous cracks and are compaosed
of small spherical bodies.

03-09-04 lecture to senior citizens at Portland Community College
4 Appearance - — Both the surface and interior have numerous cracks and are composed

of small spherical bodies. Workforce Training Center, Portland OR
This exhibit was designed by Dr. Melinda Hutson of the Cascadia Meteorite Laboratory at

Portland State University. Meteorite samples provided by the Cascadia Meteorite Laboratory,
Edwin Thompson (ET meteorites), and the Rice Northwest Museum of Minerals and Rocks.

This exhibit was funded in part by a NASA education public outreach (E/PO) grant to Alex Ruzicka and Melinda Hutson
(supplement to NAG5-13044).

PORTLAND STATE
UNIVERSITY

02-38-04 display at Oregon Acadermy of Science {(OAS) at Portland
State University, Portland OR
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