Section 3

Earth Science Week 2003

News Clippings

Publication

Akron Beacon Journal - October 9, 2003 - Akron, OH

AAPG Explorer - August, 2003 - Tulsa, OK

AAPG Explorer - August, 2003 - Tuisa, OK

Geotimes - Septmeber, 2003 - Alexandria, VA

Herald-Dispatch - October 14, 2003 - Huntington, WV

Battle Creek Enquirer - October 8, 2003 - Battle Creek, Mi
Metro West Daily News - October 13, 2003 - Framingham, MA
Missouri Conservationist - March, 2003 - Jefferson City, MO
Monroe Evening News - October 17, 2003 - Monroe, Ml
Montgomery County Sentinel - October 16, 2003 - Rockville, MD
Prince George's Sentinel - October 16, 2003 - Seabrook, MD
News - Star - October 6, 2003 - Monroe, LA

Montgomery County Sentinel - October 9, 2003 - Rockville, MD
Prince George’s Sentinel - October 9, 2003 - Seabrook, MD
Newport Plain Talk - October 21, 2003 - Newport, TN

Holbrook Tribune - News - February 14, 2003 - Holbrook, AZ
Greeneviile Sun - October 11, 2003 - Grenneville, TN

NSTA Reports - May, 2003 - Arlington, VA

NSTA Reports - August, 2003 - Arlington, VA

Southeast Missourian - October 13, 2003 - Cape Girardeau, MO
Rocks & Minerals - September/October 2003,

Science & Chiidren - October, 2003 - Arlington, VA

Science Scope - October, 2003 - Arlington, VA

Science Scope - October, 2003 - Arlington, VA

NASA Connect - October 16, 2003

TOTAL

3-1

Circulation Page
94,081 3-2
31,000 3-2
31,000 3-3
10,000 3-5
40,000 3-6
26,000 3-6
51,961 3-6

500,000 3-7
22,000 3-7
8,000 3-8
70,000 3-8
36,773 3-8
8,000 3-9
70,000 3-9
9,250 3-9
37,000 3-10
14,667 3-11
53,000 3-11
53,000 3-12
18,000 3-12
6,000 3-12
20,000 3-13
15,500 3-13
15,500 3-14
35,000,000 3-18
36,240,732
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Akron Beacon Journal
October 9, 2003

iesources Abound

On AAPG Web Site

By JANET BRISTER
AAPG Web Site Editor

Let's talk about our world for a
minute. Actually, let's make that a
week.,

Earth Science Week is approaching
(Oct. 12-18; see related story on page
12) and AAPG's Web site is a resource
you need to direct your local science
teachers to visit. Not cnly do we have
the K-12 Resources area that the Youth
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Education Activities committee is
growing, but we also have links to tools
and lesson plans.

So, what is your local society domg
to promote Earth Science Week in your
community?

If you need aids, look for the link on
the K-12 Resources page. And, don't
forget the “Cool Sites” part of the
AAPG pages as well.

AAPG Explorer
August 2003
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Activities
from page 12

chart that helps kids see the process of
identifying minerals. Before | pass out the
chart, | give them some minerals (like
Guartz, barite. muscovite. and graphite)
and ask them to describe them.

Afier a few minutes, | write down the
characteristics on the board (color is
usually the first thing that comes o mind).
Then | give them some more minerals that
look alittie bit fike the minerals they
already have, iike bictite, galena and
magnetite. and tell them that it's not so
easy {o tell the minerals apart now based
on color.

Then you iry lo get them to think of
ways of classifying the minerals. They
should be able to come up with a few
good classification schemes and you can

write the resulis on the board.

I then pass out the identification flows
chart and scme more similarty colored
minerals. It starts with melalfic and non-
metallic minerals and breaks it down. At
the bottom it lists the minerals in the kiis
and some distinguishing characteristics of
each to properly identily them.

The point of the demo is that geologisis
use a method (o identify minerals - not just
using color.

Autumn Rhodes
Student Chapter President
West Virginia University |

Passion + Geology = Normai

In this instance. | was volunteering as a
mentor to four fifth grade students at
Denver's Kaiser Elemeniary public school.
Ed Post of Rinosaur Ridge and | tag-
teamed to instruct them on the geologic
time scale.

The project took one day per week over
a five-week period. During that time, we
took field trips to the Denver Museum of
Nature and Science, and to Dinosaur
Ridge for research into how life changed
through geologic history.

With this information, these young
paleontologists (does this make them
micro-paleontologists?) created a time ling
stretching from the late Precambrian to the
present, with one inch equaling five million
years. After completion of the project, they
presented the final product to their
classes.

| also have given muiltiple presentations
in schools on what is invoived in becoming
a geologist, areas of geologic
employment, and why in the world anyone
would want o follow this course of action.
The presentation is a combination of
slides, rocks, and other visual aids, such
as books (the Big Red Book is a BIG hii),
maps, cross sections and seismic lines.

The goal of the presentation is to impart
an impression that being passionate about
rocks is not weird, and that studying,
reading, writing, arithmetic, computer
science and arl are essential in being a
complete scientist.

Eimo Brown
Denver

Teaching the Teachers

The West Texas Geology Foundation
sponsored a workshop for elementary
school science teachers on June 3-5in |
San Angelo at Central High School.
Thirteen elementary school teachers
learned to teach the moduie “Energy: A
Closer Look at Oil and Gas.”

The Denver Earth Science Project, a
branch of the Colorado School of Mines in
Golden, Colo., developed the module with
input from oil and gas professionals. The
workshop leader was Jackie McMiillan, a
fourth grade teacher at Jones Elementary
in Midland, Texas.

Each teacher was given a notebook
with lesson plans and activities and a
resource kit filled with materials for
demonstration and experiment. The
teachers visited a drilling rig, talked to
independent geologisls and looked at rock
cuttings. among other things - all 1o
enable teachers to explain the oil and gas
business at the student’s own grade level.

The workshop was funded by generous
contributions from Burlington Resources
and the Fasken Foundatlion, one of six
sponsored by the WTG Foundation since
1996. Foundations, oil companies and
individuals have contributed a total of
540,390 to WTGF io present these
workshops.

Will Green
Midland, Texas



Calling all Earth Scientists to the Fair

Don Byerly

ust when it seems science and science

education are going you know where in
the proverbial handbasket, a trip to the
International Science and Engmeermg
Fair (ISEF), sponsored by Intel and man-
aged by Science Service, restores your faith
in the future.

The ISEF, often referred to as the

“Olympics of Science Fairs,” brings togeth-
er more than 1,100 finalists in grades 9 to
12 from all over the world in a different
host city each year. The American
Geological Institute (AGI), which publish-
es Geotimes, supports ISEF annually by
recognizing young scientists who have
demonstrated excellence in the earth and
space sciences. Privileged to be an AGI
Special Awards judge at the ISEF for a
number of years, I have been heartened by
the high caliber of projects in all facets of
science, mathematics and engineering — it
is not uncommon to see at least 10 percent
of the finalists’ projects have patents pend-
ing.

AGI presents its awards to finalists
whose research best reflects the study of
Earth and the AGI mission, emphasizing
the vital role of the geosciences in society.
Throughout the years, AGI winners have
been outstanding. Although no records
exist tracking their careers, it is safe to say,
based upon conversations with past
awardees, that they have all pursued high-
er education and most likely have success-
ful careers. Typically, AGI awardees receive
a monetary award and a publication. In
2003, the first-place project received
$1,000; the second-place project $250; and
both received certificates and the book,
Origins, Evolution of Continents, Oceans and
Life by Ron Redfern. Each of the ‘student
awardees and their teachers also receive
one-year Geotimes.
Additionally, the Association of Engineering

subscriptions  to

Geologists and the Association for Women
Geoscientists presented awards to out-
standing student projects.

Despite the excellence of the earth and
space sciences ISEF finalists, I have been
v. At the 2003

disappointed to see so few
ISEF, the number of earth and space sci-

Www.geotimes.org

ences entries ranked 12th out of the 14 var-
ious sciences, mathematics and engineer-
ing categories — a weak showing for such
a vital science, especially with a rising need
for more professional geoscientists, partic-
ularly as earth science teachers. It is essen-
tially a catch-22 situation: It takes more
teachers to inspire more students and more
students to become better earth science
teachers.

Earth science being eclectic, with teach-
ers or students sometimes errantly place
earth science projects in categories other
than the earth and space sciences, AGI
judges have always reviewed ISEF final-
ists’ projects in all 14 categories. In the
past, AGI awardees have come from such
categories as physics, zoology, engineering,
chemistry and environmental science — a
category second only to engineering in the
number of ISEF finalists. Because of the

it takes more teachers to inspire more stu-
dents and more students to become better
earth science teachers.

relatively close relationship between environ-
mental science and earth science, we often
find a number of earth science projects
entered in the environmental science catego-
ry. In 2003, ewo of the AGI awardees were
environmental science entries.

In the last decade the distribution of the
average number of finalists in each of the
earth and space sciences subcategories rec-
ognized by Science Service were as fol-
lows: astronomy and planetary science, 15;
climatology and weather, 6; geochemistry
and mineralogy, 5; geophysics, 3; tectonics,
1; other, §

The total number of finalists in the earth
and space sciences has remained almost
constant. Numbers modestly increased
from 30 finalists to a high of 51 finalists in
the year 2000 — an increase that correlates
to a marked increase in the number of
finalists entered in the astronomy and
planetary science subcategory. Since 2000,
the total number of earth and space sci-
ences finalists has decreased slightly (48 in
2003) as the number of astronomy and
planetary science finalists has remained
essentially the same. In the last decade, the
number of ISEF finalists in astronomy and

planetary science has risen from 16 percent
to 48 percent of all the finalists in the earth
and space sciences.

The rising interest in the “space” aspect
of the category is obvious — easily
explained by the increased levels of recogni-
tion current space and planetary science
research affords, as well as by the educa-
uonal initatives supported by NASA.
However, the appallingly low numbers in
the other areas of earth science call to mind
several possible reasons. One, already men-
tioned, is that there are not enough well-
trained earth science teachers in our schools
to encourage good students to pursue
research in the geosciences; two, there are
not enough professionals taking the initia-
tive to seek out and mentor bright students
with earth science interests; and three, geo-
science departments in colleges and univer-
sities are not doing all that is possible to
encourage and support the research of
promising pre-collegiate students. '

Geoscience departments in higher-edu-
cation institutions could affect the number
of young pre-collegiate earth and planetary
sciences researchers in several positive
ways. They could recommend teaching
careers to geoscience majors, sponsor Edrth
Science Week activities and support the
research efforts of high school students. A
real benefit for universides and collcges
that mentor potential ISEF finalists is the
opportunity to recruit top-notch students.

Earth scientists can also step up to the
plate — I would like to challenge you to
take proactive roles in local and regional
science fairs. Contact the science supervi-
sors in nearby high schools and offer serv-
ices as mentors for students with interests
in earth and planetary sciences. Also, Earth
Science Week affords an excellent opprortdﬁ—v
nity for contacting students and teachers.
You owe it to our profession.

Byerly is professor emeritus at the University
of Tennessee in Knoxville and adjunct professor
of geology at the University of Tennessee in
Martin.

AGl affiliate organizations that might be
interested in future collaboration with ISEF
should contact AGP’s Director of Education
Mike Smith. =

Geotumnes
September 2003
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‘ocated important earth fea-
fures,

This week’s N.Z.A.T. pro-
gram, “Falling into Fall” on
baturday will feamre the study
of leaves, why they change
color and many activities with
fail leaves.

There also will be a planetar-
fum show at 2 p.m. Saturday.
kusewm hours are ¢ im. 0 5
. Tuesday through Friday,
and : to § p.m. Saturdays.
Admission is $5 for adults, $4
for seniers, $3 for students and
$15 for a family of up to six. For
more information, call g65-5117.
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West Virginia has more
than 35,000 mﬁes of rivars
and streams, more than
any other state in the
Eastern United States.
The headwaters of most
major rivers in the mid-
Atlantic region are found
in our state. Our water-
sheds and ground waters
influence flows and water
guality as far away as the
{Chesapeake Bay and Gulf
of Mexico.

Marshall facuity and
students conduct environ-
mental research on wet-
lands, lake sedimentation
and levels of toxic metals
associated with acid mine
drainage, which can
adversely impact ground-
water as well as surfacs
waters.

Poliution potentiial from

‘mining was dramaticaily
ustrated by the recent

1& ., that poliuted
ork and Big

Marshall’s geoscience
faculty are actively
mﬁaageri in achle‘ﬁvzg the

mectzws of Barth Sci-
ence Week which are:

@ To engage students
in discovering the earth
sciences.

# To remind people
that earth sclence is all
around us.

@ To encourage 2arth
stewardship through
undersianding.

B To share their knowi-
2dge and enthusiasm
about the earth.

Thelr offorts as well as
those of many of thelr
graduaies make a signifi-
cant contribution to West
Virginla’s economic
development and to the
proteciion of its environ-
ment.

-a

mm Martine is a2 geol
oy srofessor st Marshall
Univarsity.

Herald-Dispatch
October 14, 2003

. FEarth Science Week

amingham State College science students will

astronomers,

geologists and oceanographers during Earth Sci-

ence Week, today through Oct. 19.

The trips include a visit to the Purgatory Chasm
in Sutton to study the rock outcrops, and Plum Is-
jand in Newburyport, shaped by tides, currents,

waves, glaciers, winds and wildlife.
Field trips are also scheduled to Great Blue Hill
will climb, and the Harvard Mu-

that the students
seum of Natural History.

Battle Creek Enquirer
October 8, 2033

Metro West Daily News

October 13, 2003



The Conservation Department’s mobile fish aquarium is again on the road in
2003, bringing entertainment and education to communities statewide. This
touring facility can teach you all about fish and their behavior.You can learn,
for example, what makes largemouth bass bite and what color jigs crappie
prefer. Scheduled appearances for the fish aquarium include:

April 10-13 - PowderVaIIey Nature Center, Kirkwood;
Aprii 21-25- Earth Sc[gnce Week (MSU, Warrensburg;
iay 5-9- Community and Publlc School Curriculum Tie-in, St. Robert;
iav 16-18 - Roaring River State Park Kids Fishing Day, Cassville;
June 5-8- Shepherd of the Hills Hatchery, Branson;
June 12-14 - Bushwhacker Days, Nevada;
June?9-22 - Summer Fun Days, Brookfield;
July 2-5 - Tom Sawyer Days, Hannibal;
July 16-19 - Sweet Springs Festival, Sweet Springs;
July 21-26 - Northeast Missouri District Fair, Kirksville;
Aug.7-17 - Mis;;)uri State Fair, Sedalia;
Aug. 29-Sept. 1 - St. Louis County Fair and Air Show, Chesterfield;
Sept. 6-13 - Southeast Missouri District Fair, Cape Girardeau;
Sept18-20 - Hootin’ and Hollerin’ Folk Festival, Gainesville;
{Oct. 3-5 - Gladfest Fall Family Festival, Gladstone;
{ct. 12-18 - Maple Leaf Festival, Carthage;

For more information about these events or to schedule an aquarium
appeararice in your area, call Jeff Finley at 573/884-6861 ¢

Missouri Conservationist
March 2003
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Al of these features are the
vesults of geologic processes

' that are ongoing today:

The DEQs GLMD develops
and distributes a variety of
ological data, maps, and pub-
cations for industry and piib-
Cuse.

The division has compiled a
list of geclogists from state
government, academia, indus-
try, and professional organiza-
ticns who an give
nresentations to sc.nools md
community ‘groups on earth

science topics.

*«eaues tsfor speakers can be
made at WwWW, deq state.mi.us/
efo rm8/ aneakerreq sest.himi.

Information on geologic
maps and publications are
available by contacting Ms.
Carter at (517) 241-1520.
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Prince George's Sentinel
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Montgomery County Sentinel
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Farth-Seiénce Wesk is: Oct. 12418,
This presents-a good. opporiunity to
highlight some of the juvenile and
young -adalt books availabie &t the
Quachita Parish Public Lzbrarv in-that
subject area.

Rarth Cycles, by Michael Flsohn |
Ross, Millbrook Press, 2001,

“Ross heips young, children-explore
the eycles-of earth: daviight and dark,
stages-of the moon:and the seasons of
tHe year His simple text is accompa-
nied by ateradtive, artwork by Gustav
Moore. This s a_nice book to intro-
dtuce primary-grade children, or even
older px*swhmsets to these basic
carth facts:

The Earth Science
Acthvities for Kids, by [)ie!a}z
John s?i’iée;, 1993,

‘Geology Crafts for Kids: 58 Nidty
Projects To Explore the Marvels of
Planet Earth, bydlan Anderson and
afﬁzem Sterding Publishing Co., 1996.

. Projects for Young
Sci-eaﬁsi& by Bruee Smith and David
% i Bites, 1992

Gefsisg' Rocksl: 30 Hands-on
Activities To Explore the Earth, by
Cindy:Blobarim. Williamson.- 1999,

- Janjee Van Cleave’s A+ Projects in
ER)"ﬁk Sclence: Winning

Book:
Zike.

MARTHA JORDAN

Cofumnist

ce Faifs and
I{k'm» Cle'm e

Experiments &m‘ Se
Extra Credit, by f';fzrc-
Joha Wiley 1 G989,

Janice Van Cieawe’; Fanix Science
for | Bvery . Kid: 161 Easy
Expenments That Really Work, h g
Janice Fan Cleave. John Hiley, 1991.

These six books provide a wealth of

learning activities, prajects.and exper-
iments fm students. of “ail* ages. The
craft-oriented activities- are fun, ‘yet
provide opportunities for. learning as
well, Some activities serve .as educa-
tional tools, either for the young geol-
ogy buff working alone or for class-
room use. Other activities, for serious
students, provide gnidance for experi-

3-8

ments and projects suitable for major
school assiprunents \"m Cleave's A+
Projeets and the ook by Smith and
McKay are for kids in grades 7 and
up, while the: ‘other books are for the

‘elementary ,,mdcs.
o The Magie School Bus Inside the

Jaazm:/{,oh Seholasiic,

; Lhi:érm in  elementary
sehool are familiar with Mg, Frizzie

and her magical school bus that can.
transform itself into any shape or

e, can travel through time md into

g "Mm.ﬂ hi rram—
zt)rmed itself into & sicasm shovel,

“takes the class deep into the earth’s

core 1o discover some amazing facts

about the carths erust, the formation’

and function of rocks, volcanoes and
more: The -imaginative illustrations
it bright colors add interest.

The Pebble dn My Pockenr A
History of Our Farth, by A i
Hooper. Viking Childy
1994,

Shaping the Earth, by Dorothy
Hinghaw Patent. Clasion Books, 2000.

These two books on the history and
formation of the earth are almed at
slightly different age levels, Hooper's

Rooks,

e, <10, and

for the younger about 7

Pat«.zm for slightly older dem
about, 9-12, Hooper's book 15 ilustrat-
ed by Chris Coady in sweeping land-

scapes that feature flora and fauna of

each geclogical era, while Patent’s
uses a combination of photographs by
William Mufioz, saellite shots, maps
and drawings, focusing more on the
physical h;smn’ of the carth. Hcmpm
includes. o timeling. at the end of her
book, and Patent includes a glossary.

Pranet Earth/luside {}m‘, by Gail
Gibhons. Morrow Jmior Boogs, 1993,

Ciibbons:explains the formation and
development - of our planet and
describes. the earth’s core and crust.
She describes the seven major plates
that eover the earth and how they are
in constant motion, moeving apart and
together again. Fanlts, ¢arthquakes,
volcanoes; oceans and. the sea:floor,
glaciers and climate are among the
other topics covered,. ending with 2
picture identification of the most com-
mon kinds of rocks and several earth
facts, Gibbons' artwork in - briliant
color was created with watercolors,
colored pencils and {ndia ink.

Writs Martha fordan of the Quachita Pasish
Lidrary System’s Children's Division, at 1800
Stusbbs Ave, Monros, La., 71281

News-Star
QOctober 6, 2003




Using the dishwasaer
Taking a shower
Taking a bath
Husﬁing the toilet

ﬂ
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d a renewable resource. What does that
it uniimited? What nacnens to water after we use it7
etobe :“&eii with our water? Why?

Sarth Scie *10/3 Week theme is Eyes on Planet
World .

Let’s monitor our
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30 - 35 gfzﬂens/cysle
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3.5 gallons/flush
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Now let’s seec how much
ust for one day Use this ist

ns per minute

st of how we use water in
ori in a group if your “{P&CHM
ar answers with others, just in

4

**Don’t 10rg9x to count the number of tirees and/or peonie who do each thing and then
multiply o find the total use for the day.

s are the same or dxfferent?
What do we use most water for? Why? What could we cut back on? Explain your

reasoning.

Calculate the average household water usage for everyone.

redict: What could we do if we had a water shortage in the area? We had one
last summer (2002). How much were we affected? Probably not as much as
someone who lives in a desert, but there were some things we had to do to con-

serve our water resources. Do you remember what we did to save water?

Locas mineral 8o¢;

The Smox'] Miountain Nhneral

'acc:efy Inc., a non-profit club, cur-

rently has a chspiav at Stok kely
Memorial Library.

One of the chibs charters is ©
“stimulate interest in education, ool
lection, study classification and preser-
vation of gems, minerals and fossils”
Members also enjoy the lapidaty arts
such as wire wrapping, beading stone
carving, cabbing and metal working.

Club members also welcome
the opporfunity to show speci-
tens, samples, and crafts from
their individual coilections. The dis-
play was put at the library in recog-
nition of Earth Science Weex, Oct.
12-Oct. 18, but will remairi there
Jnoughout this week as weli.

For more information about the

ompare Resulbe: Bring your calcul auons into class. Record your totals on a
- chart. What is the same (similar)? What is different? Can you explain why these

hitp://www.earthsciweek.org

9 I
rely displays
Smoky Mountain Mineral Society
inc., visit a monthly meetings,
which is held the first Thursday of
each month at 7:30 p.m. in the com-
munity room at Newport Utilities.

The club can be contacted by
writing: Smoky Mountain Mineral
Society Inc., 4200A Bennett Br
Road, Hartford, TN 37753-2239.

For an opportunity to meet some
of the club’s members and see more
displays, visit the Rock, Minerai,
Fossil and Gem Show, which will be
held Nov. 8¢ at the Jefferson
County Rescue Squad Building, 915
Industrial Park Road, Dandridge.

For more information about the
show, visit the Jefferson County
Web site at wwwjefferson-trni-charn-
ber.org/ Visitor/SpecialEvents.htm.
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Holbrook Tribune-News
February 14, 2003
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Naﬂonaj Park SS“"‘L"‘ Were |
smmeﬁ 2t the 2002 Winter
and staff members
toc?& part in the Navajo Nation
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Fair and the Navajo County Fair.
It was noted that over the

past five years, interpretation has
veaﬂ walks and ialks to more
73,000 visitors,
io  nearly 9,600 information
spoke to more than
73,600 wvisitors during roving
trails and overiocoks, worked
with more than 22,000 students
and other people during envi-
ronmental sducation anc com-
k Drograms, ‘nd
more Lnan 2.5

;_

u,,C.Ch

SCUrces manage-

‘:ssisz with palecnic-
4 archeo site
“he
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g :Qcmxate: a
mass casualty incident involving
five area agencies, assuring orga-
aizational structure, cooperaticn
-and efficiency in case of a real
event, completed training in ex-
irication of trapped individuals
from vehicles and fossil training
to become more familiar with the
park’s resources.

Resource management was
made a separate division, align-
ing the park with Naticnal Park
3::rvz<3° mandates for a resource
i mmative A fee

dnm“ze

inven’cov'y

cols ¢ eveaoaed for £rojes
may become standard for the
National Park Service paleonto-
logical inventories. A rare skel-
eton of stagonolepis welles! was
discovered and excavated, and &
nistoric  preservation specialist
has been hired to develop Na-
trional Register nominations. Ba-
sic inveniories of park resources
were compieted, placing the park
ahead of other Colorado Plateau
parks in natural resource inven-
tory and monitoring. Nearly
$500,860 in non-park funds were
secured for projects, including
oetrified wood protection, prong-
aom and tamarisk research, an
archeoicgical survey of Rain-
oow Forest Wilderness, historic
structure reports and exotic plant
mapping. A research laboratory
is 0 be installed, new museum
dousiro has been obtained and
orz than 30,000 objects in ali
,“zcgorzes in the museum collec-
tions have been catalogued.
Under maintenance, a new
iratfic interchange on Interstate
40 and the new Jim Camp Bridge
was completed. Also finished
were new display cases and car-
peting at Rainbow Forest, stucco
and rcof at the Painted Desert
Inn, new carpet and tile at the
Painted Desert Visitor Center
seal crack overlays and striping
of roads, fencing repairs, sewer
and water line maintenance and

~

1":';3.)'41[5, EZRSIEY
Mesa and drainage.

The Petritied Forest Museum
Association has established an
off-site sales area. in Holbrook
to encourage visits to the park,
and enhance partnerships with
the park’s gateway community
and Navajo County. The associa-
tion office and warehouse moved
into new quarters, and PFMA
officials secured the centinued
operation of the park’s contract
postal unit for the benefit of the
park, the museum, the conces-
sicnaire, patrons  and visitors.

Kine
Bius

WULTK ol ¢

Trail

‘A foundation product program

was initiated, developing and
producing association producis
o8 2 publisher. During 2002, the
association provided Dark
with $190,000 in direct and
indirect aid from its $540,000
revenues, continuing among the
higher return ratios of park as-
sociations. In the past six years,
the association has contributed
aid to the park in excess of 51
million, merely from the sales of
educational material.

The Fred Harvey Trading
Co. has built new Americans
with Disabilities Act compliant
guest restrooms, purchased three
new vehicles, upgraded the leak
detection system at the service
station, made improvements ©
the retail displays, printed new
menus, added Fred Harvey and
Route 66 historical information,
made improvements in kitchens,
added a credit card system and
upgraded the alarm system.

-A recap of volunteers in the
park was alsc on display, not-
ing that volunteers put historic
photos into a database, assisted
at information desks, filied rov-
ing and information requests,
photographed park, its resources
and park events, developed tem-
porary exhibits and displays,
organized the library, and as-
sisted with boundary surveys and
resource management projects.

Park staff members also
parti"ipated in fairs, the Parade
of Lights, and the Pony Express
spur ride.

the




L Lo Sun Photo By Velma S. Presiey
Rocks, Minerals, Dinosaur Dung On Display At Library
Charles Fleming, left, and Mary L. Davis were photographed at the Greeneville-Greene
County Library with the display of rocks and minerals on display there. Fleming is pres-
ident of the Smoky Mountain Mineral Society, and Davis, of Bulls Gap, is a member of
the Society. They were in Greeneville on Thursday working on the exhibit, which is in
observancg of Earth Science Week, Oct. 12-18. In the display are a number of geodes,
including one of quartz from Dale Hollow Lake and a solid, polished geode from Mexico.
There are several fossils included in the display. The rarest is probably the peitrigeg
dinosaur dung, according tc Fleming. Also on display are both rough and polishe -
stones io pror%ote the lapidary arts, which will be demonstrated at the Society’s Nov. 8- Greeneville Sun
9 show to be heid in the Jefferson County Rescue Squad Building in Dandridge. For ~ October 11, 2003
morg information about the library’s display or the upcoming show, call Fleming at 1-
423-581-8505, David Wiles at 1-865-429-3883, or Joe Milner ai 1-865-397-7689.

Kegp rour Eyes on the Planet for Earth Science Week

Mark your calendars for Earth Science Week, Oct. 12-18, 2003. This vear’s theme, “Eyes on Planet
Zarthi—Monitoring Our Changing World,” focuses on the many ways that geoscientists study and record
our dynaimic Earth’s systems.

tarth Science Week events will take place locally, nationally, and internaticnally. Visit the website
www.earthsciweek.org to learn about events in your area. The “For Teachers” section of the website con-
tains K~12 classrcom activities aligned with the National Science Education Standards.

The American Geological Institute, the event’s cfficial sponsor, publishes Farth Science Week Update, a
free monthly electronic newsletter that presents the latest information about planning for Earth Science
Week. [t contains news stories about Earth Science Week happenings and important dates. The newsletter
can be viewed on www.earthsciweek.org/newsletter, and it will also be disseminated via e-mail. To receive
tha nevysletter, send an e-mail message to info@earthsciwesk.org with the word “subscribe” as the subject
heading. '

This fall, teachers can order AGI’s 2003 Earth Science Week kit, which has materials for conducting
activities for Earth Science Week or for any time of year. Each kit, priced at $4.95, contains an Earth Science
Wezek Activities Book, a poster, and additional earth science educational materials appropriate for classroom
or heme use. Bulk prices are available. Consult www.zagiweb.org/pubs/pubdetail. htmi?item=609606 to
orger Kits.

For more information about Earth Science Week, call Cindy Martinez at 703-379-2480, ext. 227; e-
mall cmm@agiweb.org. Another contact person is Lynsey Ellis, who can be reached at 703-379-2480, ext.
552; e-mail lee@agiweb.org.

3-11 NSTA Reports
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oster, :._/a.ffh Sc- en
cokmarks, a '*lobal geo-
graphic information system
CD-ROM of North Ameri-
can data and accompanying
classrocom activides, and
more. Order for 54.95 from
American Geological In-
stitute, Publications Dept.,
42290 King St., Alexandria,

R,

NSTA Reports
August 2003

EARTH SCIENCE WEEK: This year
marks the sixth year for this annual
event, which is hosted by the American
Geological Institute, a nonprofit federa-
tion of forty scientific and professional
associations that represent more than
100,000 geologists, geophysicists, and
other earth scientists. The week was
established to give students and citizens
new opportunities to discover Earth sci-
ences and to encourage stewardship of
Earth.

Earth Science Week 2003 will be cel-
ebrated 1218 October; its theme is Eyes
on Planet Earth: Monitoring Our Chang-
ing World. For the latest information on
associated activities—and there are
many—visit www.earthsciweek.org.

Rocks & Minerals

ate Earth Science
eek, 'thé Depart-

i s at South-
Lﬂ Umversﬁy

1, 222 N. Pacific,
s aqa mdnblts

A*u on, the New Madrid

miic Zone, Missouri geciogy,
gy 'md the 1893 Missis-

&) £ g srlcnces frﬂm
ngon to 2 pan. today, Tuesday
and Wednesday. No appointment
is necessary. Call 651-2168 for
mcre information.

At noon and 2 pm. Tuesday,
Cary Lowell and Gary Cwick
will demonsirate remote sens-
ﬂ"*”"mﬂq ies; at noon
Wednesday, M 1chaei Alide and
John Holbrook will demon-
sirate how soil investigations
are conducted.

-— from siaff reports

Southeast Missourian

October 13, 2003

September/October 2003
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The theme of this year’s Earth Sci-
ence Week (October 12-18), “Eves
on Planet Earth—Monitoring Our
Changing World,” focuses on the
many ways that geoscientists study
and record our dynamic Earth’s
systems.

Go to www.
earthsciweek.org/
to learn about
events 1n your
area. The “For
Teachers” sec-
tion contains K-
12 classroom ac-
tivities aligned
with national sci-
ence standards.

One way to participate is
through the soil moisture sampling
campaign. You and your students
will be participating in an impor-
tant scientific project, collecting
student research data, preparing
for future science fairs, and learn-
ing about the soils and climate in
your area.

Anytime during Earth Science
Week, students will collect near-
surface soil moisture over as large
an area as possible. More details
about this effort and special data
collection worksheets are available

at www.hwr.arizona.edu/globe/ )

sci/SM/SMC.

Science and Children
October 2003

3-13

Earth Science Week kits

Earth Science Week Educators Kits
offer materials and information
designed to involve students in Earth
Science Week (October 12-18, 2003).
Each kit comes with a teachers’ guide
that includes suggested classroom
activities, an Earth Science Week
poster, Earth Science Week
bookmarks, a global geographic
information system CD-ROM of North
American data and accompanying
classroom activities, and more. Order
for $4.95 from American Geologicali
Institute, Publications Dept., 4220 King
St., Alexandria, VA 22302-1502; phone
(703) 379-2480; fax (703) 379-7563; or
visit www.earthsciweek.org.

Science Scope
October 1, 2003



he American Geological Institute is helping teach-

ers and geoscientists to emphasize the importanc.:

of inquiry and active investigation of the world
around us by selecting “Eyes on Planet Earth: Monitoring
Our Changing World” as the theme of this year’s Earth Sci-
ence Week. The activity on the back of this month’s poster
insert, “Monitoring the Quality of Your Water Resources,”
encourages students to investigate their watershed and con-
sider how they can beccme actively involved in assessing
and monitoring the quality of water in their community.

Surface water

In most rivers, water flow is too variable from season to sea-
son to be a reliable direct source of water supply. Most sur-
tace water supplies come from large lakes or artificial reser-
voirs, which fluctuate less over time.

Science Scope
October, 2003

by Michael ]J. Smith and John B. Southard

Dams are beneficial in providing water sources and con-
trolling floods, but they have disadvantages as well. Reser-
voirs behind dams displace wildlife and people, and they
cover cropland. Dams can disrupt the natural migration of
fish. The sediment carried by a river is deposited in the reser-
voir behind the dam. Over time, the reservoir slowly fills up
with sediment, leaving less room for water.

Most cities and towns that use rivers for their water supply
take out only a small fraction of the river discharge. In some
places, however, the demand for river water is so great that the
natural discharge of the river is greatly decreased. For example,
so much of the discharge of the Colorado River in the south-
west is used for water supply that by the rime the river reaches
its mouth in the Gulf of California, the flow is only a trickle!

Not all of the water in rivers comes from surface runoff.
Rain also infiltrates the Earth to become groundwater. Below

October 2003
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a certain depth, the rock and/

or sediment is saturated with groundwater.

Flowing rivers, as well as lakes and springs, indicate

places where the groundwater table comes to the surface. At

times of high river flow, some of the river water feeds the

groundwater. At times of low river flow, however, the ground-

water feeds the river. This is why most large rivers flow even

during long droughts. On average, groundwater supplies as

much as 40 percent of the water that flows in streams and

rivers. During times of drought the figure is much greater, and
during times of flood the figure is much smaller.

Drainage networks

Few river systems involve just a single river, with no tribu-
taries. Almost always, there is a network of streams feeding
a single river, which empties into the ocean or into a large
lake. Drainage networks are similar in some ways to the
network of branches on a tree. If you follow a river up-
stream, you come to a fork where the stream (branch) di-
vides into two smaller streams (branches). In a stream sys-
tem, such a fork is more technically called a confluence (flow-
ing together).

A watershed, also called a catchment or a drainage basin,
is the land area drained by a river system, including all of
its tributaries. The watershed is the area of the land sur-
face from which runoff collects to flow out through a
particular stream, either to where that stream joins an-
other, or where the stream empties into the ocean. Water-
sheds collect water from all sources of precipitation. The

boundaries of a watershed can be determined by looking

at the topography of the land and determining drainage
patterns. In planning surface water supplies for munici-
pal or industrial use, the volume of water available de-
pends not only on the amount of rainfall but on the area

Michael J. Smith /s airector of eaucation and co-author of four
Earth science curriculum projects at the American Geological In-
stitute in Alexandria, Virginia. John B. Southard /s professor
emeritus of geology at the Massachusetls Institute of Technology
in Cambridge, Massachuselrs.

of the land surface on which it falls,
and where the collection area is located.

The concept of a divide is simple; a divide is a
locus of points on the land surface, as well as a corre-
sponding line on a map, that separates areas that drain
into one stream system from areas that drain into an adja-
cent stream system. [n areas of high, sharp, mountainous
relief, the drainage divide is easy to see; however, in ar-
eas of low relief, with broad, gentle slopes, the drainage
divide is often much more difficult to discern.

Even when students understand the concept of drainage
divides clearly, they often have trouble tracing them on a
topographic map. The best way to locate drainage divides is
to follow up each stream system until you reach the small,
fingertip streams (those with no tributaries themselves), and
then look in the high area between the fingertip streams of
the two drainage systems to find saddle points. A saddle is a
point on the land surface where the ground rises in two oppo-
site directions but slopes downward in the two directions
that are perpendicular to the rising areas. Actual horse saddles
have such a shape, as do many unbroken potatoes. A moun-
tain pass (a place that affords the lowest route across a moun-
tain range) is a saddle point.

To locate a drainage divide using saddle points, trace a
curve on a topographic map by starting at a saddle point
and proceeding upslope, always staying perpendicular to
local contour lines, until you reach a mountain summit.
You have then completed one segment of the divide. Do
the same for adjacent segments, starting at saddle points and
working upward to the crests or peaks of hills or mountains.
With some practice, this works very well, except in areas
with such low relief that contour lines are far apart or in
areas where the stream drainage has been disrupted by re-
cent glacial ercsion and deposition.

Water pollution

The land area over which the water flows, as well as the
subsurface material through which the water flows, affects
the quality of the water. Water dissolves or picks up mate-
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rial from rocks and sediments. lt is very important to know
the location of a community’s watershed area so that present
land use patterns can be studied to determine whether the
water is being polluted. It is equally important for commu-
nity leaders to be informed about where the watershed area
is located so that future land use will be compatible with
protection of the water supply. Water pollution may or may
not be visible or have an odor. Long-term use of water with
undetected pollutants can have devastating effects on the
health of humans who have consumed the water, both be-
fore birth and throughout life (see Table 1).

Both surface water and groundwater can become pol-
luted. Surface water generally conrains a grearer variety of
pollutants, from a greater variety of sources. That’s be-
cause there are so many ways a pollutant can get into a
river or lake. Polluted groundwater may contain fewer
kinds of pollutants, but there may be a larger amount of
each pollutant than in a typical surface water supply. It’s
usually much more difficult to solve problems of ground-
water pollution than problems of surface water pollution.
That’s because groundwater moves far more slowly than
surface water. It might take many human lifetimes for pol-
lution to clear from a large aquifer by natural groundwater
flow.

Domestic sewage—About three-quarters of homes in the
United States are served by municipal sewage systems. The
remaining one-quarter discharge rheir sewage into home
septic systems (or even directly into the ground!). The
human wastes in sewage are not themselves especially harm-
ful; however, disease-causing microorganisms, which are
common in sewage, are hazardous to health. Many illnesses,
such as cholera and typhoid, are caused by contact with
sewage. Such illnesses are much less common in the United
States than in areas of the world where people have greater
exposure to untreated sewage. Coliform bacteria, which
live in the intestinal tracts of all warm-blooded animals
(including humans), are generally not harmful. However,
their presence in water is commonly used as a signal of
sewage contamination.

Nutrients from fertilizers—Plants need many inorganic
chemical nutrients for good growth. The most important of
these are the elements nitrogen and phosphorus. Nitrogen is
the most abundant gas in the Earth’s armosphere, but it can-
not be used directly by plants. Cerrain soil bacteria convert
nitrogen gas into soluble forms of nitrogen, mainly nitrate
ions, which can be used by plants. Lightning bolts do the
same thing, and, of course, human-made chemical fertilizers
contain soluble nitrogen. The problem with nitrogen-con-

Topographic maps
‘The oprincipal feature of a |
topographic map is a set of
contour lines. A contour line is a
line (more precisely, a curve) that
connects all of the points on the
map that have the same elevation.
Contour lines never cross,
aithough they can merge together

distance on the land surface.

green, and urban areas are shaded in red.

where there is a vertical cliff on the landscape The contour interval is stated in ‘he !egend

jof the map and indicates the difference in elevation between two successive contour
lines. Where contour lines are close together, the land surface is relatively steep; where
contour lines are far apart, the slope of the land surface is relatively gentle.

Like all goed maps, topographic maps have a scale, which indicates the relationship
between horizontal distance on the land surface and distance on the map. The scale is
usually given both as a bar or line with tick marks labeled with distances, and as a fraction
that gives the ratio of distance on the map to distance on the land surface. For example, a
scale of 1:25,000 means that one unit of distance on the map is equal to 25,000 units of

Topographic maps also give Iamuae-agg longitude, or east-west and north-south
position relative to some other conventional gnd system, along the margins of the map.
There is always a north arrow as well. Color is importaf™on a contour map. Contour lines
are brown, water is blue, human-made features are black, wooded areas are shaded in

taining fertilizers is that
they can be “too much of
a good thing.” Excess ni-
trogen promotes the
growth of algae in natural
surface waters, and when
the algae die and decay
they rob the waters of the
oxygen needed by aquatic
animals. Runoff from
croplands is not the only
culprit; ferrilizer on lawns,
golf courses, and home
gardens often carries even
more excess nitrogen than
croplands.

Human waste contains
water-soluble nitrogen
compounds. In areas
where untreated or inad-
equately treated sewage
finds its way into ground-
water supplies, nitrate
levels in drinking water
can be excessive. Human
infants can be harmed by
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Most common poilutants

livestock wastes and phosphates)

pathogenic (disease-causing)
microorganisms road salts

agricultural pesticides
acidic mining wastes
waste heat
radioactive waste

Waste heat—Most of the elec-
tricity in the United States is gener-
ated in power plants where burning of
fossil fuels produces steam to drive
turbines, which in turn drive electri-

sewage nutrients in fertilizers (mainly nitrates cal generators. Enormous quantities of

water are used to cool and condense

industrial and commercial chemicals the steam back into liquid water, to

be recycled in the power plant. The
cooling water is put into rivers, lakes,
or the ocean. It is typically 5-10 de-
grees Celsius warmer than rhe water
bodies it enters. This causes three ma-
jor problems. Because warm water

high nitrate levels because nitrate reduces the amount of
oxygen carried by red blood cells. Too much nitrate can
cause “blue-baby syndrome,” which can lead to suffocation.

Plants use phosphorus in the form of phosphate ions.
The most common form of phosphorus in fertilizers is
ground-up phosphate rock, a type of sedimentary rock.
Deposits of a material called guano, the excrement of
bats and seabirds, are also mined for phosphorus. The
problem with soluble phosphorus is similar to the prob-
lem with nitrogen: it causes algal blooms in natural wa-
ters. Another problem related to the use of phosphorus is
that the phosphates contained in household soaps and
detergents can pollute groundwater supplies. In many
heavily populated communities that rely on groundwa-
ter for water supplies, restrictions have been placed on
the phosphate content of detergents.

Toxic chemicals—In earlier times, the number of artificial
chemicals and materials used by people in their daily lives
was small Today, however, such substances number in the
tens of thousands, and the list grows rapidly. A large percent-
age of these are potentially or definitely a health hazard.
Some of the major chemical pollutants are gasoline, chemi-
cal solvents, agricultural pesticides and herbicides, and com-
pounds of heavy-metal elements like copper, zinc, lead, mer-
cury, and cadmium used in industrial processes.

Unfortunately, the raterof development of new sub-,
stances is far greater than the ability of government and
private testing laboratories to investigate their toxicity.
Inevitably, many of these toxic substances find their way
into surface water supplies and groundwater supplies.
Partly, this is from everyday use. In many places, however,
toxic chemicals have been dumped, illegally, on the land
surface or stored in decaying drums at dumpsites. Clean-
ing up such sites all around the United States is a multi-
billion-dollar task.

cannot hold as much dissolved oxy-
gen as cool water, less oxygen is avail-
able for aquatic animals. The higher temperatures also
tend ro lead to the disappearance of some species of or-
ganisms and replacement with warmer-water organisms.
Sudden temperature changes, thermal shock, can kill or-
ganisms outright.

Water hardness—As water moves through soil, sediment,
or bedrock, it dissolves some of the minerals. Water hard-
ness reflects the concentration of dissolved solids—mainly
calcium and magnesium—in the water. Groundwater tends
to be harder than surface water, because it has had more
time to be in contact with the solid materials. Hard warter
is also more common in areas where the bedrock is lime-
stone; limestone consists of the calcium carbonate min-
eral, calcite, which is slightly soluble in water. Some de-
gree of hardness in drinking water is considered healthy,
because calcium and magnesium are essential nutrients.
Hardness also lowers the concentration of lead dissolved
from the lead-based solder that is often used in copper
plumbing systems. A disadvantage of hard water is that it
reduces soapsuds. It also can leave hard, white deposits in
teapots, on shower walls, and in water heaters and boilers.
Water and softeners reduce hardness by replacing the cal-
cium and magnesium ions with sodium ions. However, the
high sodium levels in softened water render it undesirable
as drinking water for persons with high blood pressure.

Earth Science Week
For information, resources, and ideas about participating
in Earth Science Week, including activities and student

competitions related to its central theme of Eyes on Planer
Earth, visit www.earthsciweek.org. Links to further infor-
mation and resources related to monitoring water (and
tips for obraining the topographic map of your watershed)
can be found at AGI’s Investigating Earth Systems website
at www.agiweb.orglies. @
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NASA CONNECT ™

Virtual Earth

In Virtual Earth, students will be
introduced to Earth system science.
They will learn what a system is and
how to apply the concept of systems
to learn more about how the Earth
functions. Students will understand the
only way to really comprehend the
workings of our planet is to look at the
Earth as a whole system. They will
also focus on Earth science
" applications of national priority to
expand and accelerate the use of
knowledge, science, and technologies
resulting from the Earth Science
Enterprise mission of improving
predictions in weather, climate, and
natural hazards. By conducting
inquiry-based and web activities,
students will make conhections
Salect 5 TY Srarien between NASA research and the
State: mathematics, science, and technology
’ they learn in their classrooms.

NASA Connect™
October 16, 2003
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