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Ames Astrobiology Outreach Education
In Yellowstone National Park
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Yellowstone Offers the Public a
Portal to Astrobiology

- Each year, approximately three million U.S. and International visitors of all ages
experience the diverse environments of Yellowstone National Park. The
Astrobiology Planning Team has partnered with Yellowstone to develop projects
that have an integrated approach for introducing these visitors to astrobiology.
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Why is NASA Interested in the Natura
History of Yellowstone?

— Part of NASA's mission is to understand the origin and evolution of life in a
planetary context. To understand how life began on Earth, it is necessary to
study the origin of the chemical compounds that make up simple living systems
as well as the physical factors needed to create an environment capable of

supporting life.

LIFE IN HOT SPRINGS:
Yellowstone, Ancient Earth, Mars?
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Management Structure

Yellowstone National Park Division of Interpretation

Diane Chalfant
Chief

Linda Young Judy Knuth Folts| |Janet Ambrose
Publications Field Staff Formal Education

4 4

NASA ASTROBIOLOGY INSTITUTE - AMES TEAM PROJECTS:

« Resources and Issues Manual chapter on
microbiology/astrobiology

+ Wayside exhibits — up to 8 microbiology/astrobiology signs
on boardwalks

» Trail guides — future revision

* New Old Faithful Visitor Education Center

\
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Resource Manual Development Project

The Park’s 3 million visitors often ask the question
“What causes the colors in the hot springs?”

This was difficult to address in black and white.

Geology:

faeers - The Resource Manual is
the training manual for
. _ the interpreters and is
= S s S also sold to the public in
SR | NPS bookstores.

The Old Resource Manual
Featured:

*Black and White Printing
*52 pages on animals

* 8 pages on plants

* 1 page on microorganisms
» 3 pages on bioprospecting
* 0 pages on astrobiology

C.Tsairides NAI Presentation 2/05




NASA Astrobiology Institute « Ames Research Center

The New 2004 Resource Manual

The Park’s 3 million visitors often ask the question

“What causes the colors in the hot springs?”

]

About
Microbes

Introduction

Nicrobe:
A mirue Kok a microorgnis.

Nizroorganism:

A1 ORGAE, of MESTECOPC O AIMTKIIECIPE 58
—————

Nizrobes in Yelowskone

years of earth’s
aginal, smonic (without
uld ssppeet comples forms

wsing sunlight
byproducts. T8

atmasphere that would evensally suppoet human life, Cyasobacteria
are found in some of the colodial mats and streamers of Yellowstone's

http:/www .nps.goviyel
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the handbook on-line at:

tions/pdfs/handbook/index.html

The New Resource
Manual Features:
2 draft chapters on
microbiology of YNP &
astrobiology in YNP melded
into 1 chapter

*Reviewed and condensed
by YNP

*Reviewed by NAI team
*Raised funds for color
printing.

Color printing was a major
success. For the first time,
the New 2004 Edition has
been “sold-out” in the YNP
Bookstore.

Color publication enabled by:
* Lockheed Martin Space
Operations

* Agouron Institute

* Montana State University
Thermal Biology Institute

* American Soc. Microbiology
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Wayside Exhibits

These exhibits, located Park-wide at sites that best
illustrate the most compelling aspects of astrobiology
research in Yellowstone, will describe how the Park's
hydrothermal features are extreme habitats for amazing
life forms that may help explain the history of the Earth
and provide clues in the search for life on other planets.

® Tolearn more

T eyt g o . The Wayside Exhibit Plan:
i e e e e : * 8 proposals were developed
*reviewed by NAI Team

-, *now in review by YNP
- = * 5 exhibits in place by
Q

end of summer 2005
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Wayside Exhibit Design Process
‘ W g

.

Each proposed exhibit considered
iImportant elements such as:

* subject

* location

*theme

* safety/preservation
* existing sighage

=
-

~

Spring Basin Possible Title

Canary MHS Travertine tomb/fossilizing hot spring biota

Chinese OF Primeval Life / Microbes are windows to the past
\ Excelsior Mid Microbial forests past and present

rand Prismatic Mid Grand Prismatic Spring/Prism of color, spectrum of life

Great Fountain Lower Carpets of color: microbial forests
Lower Preservation Yields Unexpected Benefits
Porcelain Norris Channels of Living Color

Roaring Mt. Roaring Mountain / Living Landscape
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Wayside Exhibit (Draft)

looking at their tomb.

Food for Life

Chemical-Dependent

lilamentous Bacteria

Thread-like filamentous hacteria link together, creating
chains that can spread into aprons. They live on hydmgen
sulfida gas rising through veats—the gas you likely smell

*This exhibit made possible by the
Operations
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Billions of heat-loving microorganisms called “thermophiles”
live, die, and are buried at Mammoth Hot Springs. You are ¢ \\

Living on Sunshine
Cyanobacteria

Like flowering plants, calorful cyanohacteria nse lighe for
encrgy, of photosyathesize. If their chemical-dependent
neighhors did not consume hvdrogen sulfide gas near the
vents, thess sun-loving microhes waould be povsoned

Perished Colonies

Heated deep below ground, water niscs
through bunied hmestone. then deposits the
mincral calcium carbonte ubove ground.
It then hurdens as wravertine. Whersver

hot spring wuter flows. irees. grasss,
thermophiles, and even the boardvealk are
entombed!

Smothered by o coul of traverting, a fussil-hike
impression uf thermophiles s cast in slone.
Traverline lexlures are sometimes evidence
thal a colony of thermophiles vnce lived Lhere

Sorme scientsis study Mammoth Hot Sprongs”
formations to better undesstand Earth's euly
lifee forms. CHlier scientists use knowledge
gatined here as they scan the heavens looking
for life beyond Eanh

s erid ot e pesty
Sriew Lachhast stufee sy Uswn

Wasviony Maw Souedatn
R sttty

s donation from the NASA Astrobiology Institute and Lockheed Martin Space
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Wayside Exhibit (Draft)

*This exhibit made possible by
Operations
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Living Thermometer

Can you imagine living in a geyser? Thermophiles—microorganisms that 140°F 60°C
thrive in heat—are perfectly adapted to living in geysers and their runoff

channels. Some live where temperatures are hottest, and others live in cooler

areas. As you look at the colors in and around Whirligig Geyser, vou are

looking at a “living thermometer.”

133°F 56°C
Did You Know?
At 122-14°F (530-60°C), © h-_-do_-. (:'_vn'f n'w x h;y“-\'l
(3 TP e e li"leMﬂ
.“':::ht‘l‘! .‘g:"lmn channel living heve toive i heat and acxd
is hot enough to bum you.
Thermophiles Tiving here @ Scremtists study thermgbiies il
consurne 1ron (rom x;‘:j;‘.:\:f’ e S ladge
Whirigig™s imn-rich water,
ancd become coated with As explarens reuct: bescad Canth, . .
<t ¢ G ® ihzy wse ihelr knom lecge of 122°F S0°C
LSes s ik o Bl nlvdd) the
mysheries of possible lie on other
planets,
Communal Life
Thermophilic algae called ¢ Thet :qdnihl:c e sl e
Cyaridivon inhahit the SRR h.: phes o
1. Theso tiny communines acs cleardy viable
green channel,
single-celled plants ¢ ™ nhu:h'l .-l-r.;:-.ﬂwr. Tiviny
24 3 inasl neh cubic anca may
;ﬂw(unynllmuc. qr.ux. light fxcard oo maimir of et
or encrgy. They live where Earh!
temperatures range from
TM=133°F 140-56"C)
14°F ac

T TN e e NN O e genvron st e iy Yeltedions Far coontatas
Fow Lavvnd Matin Srew Deemtere and KA Acnbulagy fohtol

generous donation from the NASA Astrobiology Institute and Lockheed Martin Space
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News Releases & Listed Publications

'I"

“NASA Research Focuses on YelloWstonef ot‘» Sprlngs and Comﬁa‘i‘es Hndings to Rocks i

“Yellowstone Park Foundatlon Receives.-$66 000 Grant from NASA Ames Astrobiology Institute and Lockheed \
Martin Corporation to Help Tell the Story.”
-- News Headlines
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Thermophile Exhibit

Lockheed Martin Corporation’s
$200,000 contribution to the
i Thermophile Exhibit

5.4 A central interpretive element for the Old
' Faithful Visitor Education Center will be
A the magic, mystery, and meaning of

j Yellowstone's hydrothermal features.
The Old Faithful Visitor Education
Center will help people understand why
hydrothermal features are found in
Yellowstone and the significance that
they have in our everyday lives. The
Park's extreme habitats may provide
clues in the search for life on other
planets.

LOCKHNEED .‘lfl.
We never forget who we're working for™
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Funding for the Old Faithful
Visitor Education Center

Funding came from a $200,000 commitment to the Yellowstone Park Foundation
from Lockheed Martin Corporation to support the request for corporate
sponsorship of a new high-tech visitors center at the Yellowstone Nat'l Park.

e The following business units/areas are supporting the proposal.

Lockheed Martin Space Operations
Lockheed Martin Information & Technology Services
Lockheed Martin Space Exploration Organization
Lockheed Martin Space Systems Company
Lockheed Martin Information Technology
Lockheed Martin Technical Operations
Lockheed Martin Aeronautics

Sandia National Laboratories

(Managed by Lockheed Martin)
Lockheed Martin Corporation Foundation J :
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The Old Falthful VISI'[OI‘ Edu

%‘

? > / £
The Old Faithful Visitor Education Center focuses on helpmg vusﬂors develop a Heeper »
understanding of perhaps the most diverse and accessible hydrothermal:fleld on Earth.

Education Center Facts:

e e e O\ . *43,000 square feet
L] ) Ferergiper et & i i - « Ground breaking in 2006
— X “ o « Completion in 2008

National Science e/ X
Foundation funding for . A
* exhibits (8,000 sq. ft.) .- A

* classroom ;
* web-based programs
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Extending Beyond Yellowstone. ..

i
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Making the connections between
the formal and informal education
to inspire the next generation of

explorers.
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NASA Explorer Institute— Earth to Sky

Our purposes are to provide opportunities to:
Broaden exposure to and heightened interest in NASA
Earth and Space Science topics and expose NASA
scientists and E/PO personnel to interpretive concepts
and techniques i.e. to understand and appreciate the
power of interpretation.

~

Above: Dr. Lynn
Rothschild’s
Extremophile lab tour.

Right:Greenhouse
tour with Dr. Tori
Hoehler

NEI Focus group:

To explore visualizations
space science and
exploration.

Bottom Right:
NPS Interpretive discussion
with researchers
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Aliens of the Deep

The search for life beyond begins below.

e Walt Disney Pictures and Walden Media
present an Earth Ship Production "Aliens of
the Deep" directed by James Cameron.

e The expedition team of astrobiologists, marine
biologists, planetary scientists, and
geophysists consider connections between life
under water and life we may one day find in
space.

e Educator Guide developed by Walden Media
and the NASA Astrobiology Institute Teams
and is designed for students 5-8 to be used
before or after viewing the film.

ifornia Academy of Sciences has
teamed wi Isney to feature scientific
discussions wi e Astrobiology exhibit and
the IMAX movie at the eon in San
Francisco, California.
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JASON Expedition

e A team of scientists will take middle-school —
Is;]Eudents and teachers on the trip of a JASON
ifetime. . . to Mars! E Ve |
xpedition: G :

e The expedition will engage students in the
process of scientific inquiry and will
correlate to major textbooks and science

kits, including:
*Teacher’s Edition text book o < PREVIEW
« Student Activity Book = Book

* Introductory Video =8 B
» Expedition Broadcast (Jan 30- Feb 4, 2006) : =AY
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Memorandum of Agreement

e MEMORANDUM OF AGREEMENT BETWEEN THE NATIONAL PARK SERVICE
AND THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
ARTICLE 1. AUTHORITY

This Memorandum of Agreement (MOA) is entered into by the National
Aeronautics and Space Administration (NASA) and National Park Service
(“NPS”), U.S. Department of the Interior, jointly referred to hereinafter as “the
parties.” NASA enters this MOA under the National Aeronautics and Space Act of
1958, as amended. NPS enters this MOA pursuant to the authority of the Organic
Act of the National Park Service, Executive Order 12906, Coordinating
Geographic Data Acquisition and Access: The National Spatial Data
Infrastructure, April 11, 1994,

e Both NPS and NASA provide capabilities that educate and inspire the public through
discovery and interpretation of natural environments. NASA exploration and science
programs offer substantial benefits to NPS interpretation that, in turn, informs and inspires
park visitors about our place in the natural world and the universe.

NASA seeks to form collaborations that enable the application of NASA Earth and Space
lence research results, observations, and outputs from predictive models for decision
support and for interpretation.
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\ “In the xnd, we will conserve nly what welove,
we will love only what we understand, and we
will understand only what we are taught.”

-- Baba Dioum, “Protecting the Wonders
& Wildlife of Yellowstone National Park”
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