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AMERICAN FEDERATION OF MINERALOGICAL SOCIETIES
Future Rockhounds of AmericaBadge Program

MISSION STATEMENT

Future Rockhounds of America is a nationwide nonprofit program within
the American Federation of Mineralogical Societies that develops and
delivers quality youth activities in the earth sciences and lapidary arts in a
fun, family environment. Our underlying goals are to foster science literacy
and arts education through structured activities that are engaging and
challenging and by which kidsd and the adults who mentor themd learn
while having fun.

INTRODUCTION
Philosophy behind the FRA Badge Program & Suggestions on Using It

| 6ve devel apeadtoendbleshe Anaerican Federation of Mineralogical

Societies to sponsor a youth program via Future Rockhounds of America, a program that
rewards kids on an egoing basis as a means of encouraging and cultivating their interest

inthe earthscieecs and | api dary arts. Through this,
nonprofit, educational organizations by actively seeking to foster and develop science

literacy and arts education among our youngest members.

My guiding philosophy has three undemings. They come from both my own values

as a person invested in the positive development of young people and from a wealth of
research indicating that if one wants to design and deliver programs that effectively
promote positive development among yopwegple, three stepare crucial to enact. We
mustprovide young people opportunities to learn important skills. We must provide
these opportunities in the context of positive and continuing yaduift relationships.

And, once youth have these skillsg wiust give them the opportunity to participate in, as
leaders of, the programs we present to them.

So first, we |l earn by doing. Book knowl edge
craft a cab. Youdve got t otchyodrthumbrmailsy our sl e
disappear as you shape and grind that first special gem! Second, we are motivated by

goals that are attainable and that offer tangible rewards and recognition, especially if

webre given a cl ear r oad magtoward ckacling these st ent s
goals. With kids, this means encouraging supportive gduith relationships through

adult mentors who pledge a relatively lelggm commitment. The best program would

be one in which children, youth, and adults work, learn,grad together. The

importance of fosteriny andmaintainingd supportive relationships cannot be stressed

enough. A basic expectation of clubs enrolling kids in FRA should be genuine, active,

and sustained commitment on the part of the individual youttetsaand the entire club



in order to foster strong relationships between adults and young people and young people

and their peers. Third, kids are motivated the most when they participate the most, both

i n choosing the act i andihelpiag tdshapestitose adtivitikse t o e n
(1'dm especially pleased to note that one of
Generations, was actually proposed and developed by a junior member!)

|l tds with these t hought sMSIFRA sarnesofiguidedt at | 6ve d
activities modeledfter the Boy and Girl Scouts MerieBgé= systems. In the

following pages, | describe clusters of activities children and youth could do either on

their own or at club meetings or workshops and the badgesdhegacn as a result. For
instance, one is a Rocks & Minerals cluster
kit with readily available tools and then demonstrating how to use it to identify several

common minerals. Another cluster revolves arouridary Arts and requires planning

and crafting a project such as a cab, wirapped necklace, soapstone sculpture, etc.,

while also learning the basics of shop tools and safety.

In this packet| lay the groundwork for twentlgadges covering the full spteum of our
hobby, including:

Rocks & Minerals Earth in Space

Earth Resources Gold Panning & Prospecting
Fossils Gemstone Lore & Legend
Lapidary Atts Stone Age Tools & Art
Collecting Rocking on the Computer
Showmanship The World in Minidure
Communcation Special Effects

Field Trips Fluorescent Minerals
Leadership Reaching A&ross Generations
Earth Processes Maps

Local youth leaders are encouraged to adjust the level of each activity to match the age
range of the kids involvedTake, for instance, the mineral identification project (Activity
1.2). Very young children might be taught only the basics of color and hardness, and the
youth leader could guide them through a hamisession with just a few very common
minerals that @ easily identified, such as quartz, calcite, sulfur, malachite, galena, mica,
and hematite. Older kids might be given more of a challenge, using a wider range of
characteristics to identify a wider range of minerals on their own or in teams aftec a basi
overview.

Youodl I also find some activities overlap and

at the same time. For instance, among the activities for the Rocks & Minerals and Fossils

badges, kids are encouraged to collect rocks, minerals, ssitbfdhus simultaneously

fulfilling the requirements of Activity 5.1

to be isolated, individual activities but part of an integrated whole that ultimately will

hel p kids earn a i Rofsignticant achievemerd aftgrearnmg a ma
a

r ok
mi ni mum of six of the twenty badges and s



the AKids Cornero section of the AFMS web si
who have diligently worked their wag becoming Rockhounds and Rock Stars.

Youth should become a central part of our efforts in order to best ensure that we are

providing activities that our kids find engaging and worth their time. Thus, | welcome

feedback and suggestions from both lgaalth leaders and kids themselves. How can

the existing activities be improved? What new activities can we &dd@dition, please

alert me to any web sites that may no | onger
each and every site and havecene d t hose that are no | onger |
neverending battle as web sites come and go, and | can use all the help | can get to

continue monitoring and updating any web sites recommended within these pages.

envision this as an evolving pn@gn that grows, adapts, and improves with time and use

and with the help of all who use it ltds also with youth voice
that | developed the Leadership badge with activities that encourage our more

enthusiastic and ambitious junioembers to take charge of selecting and organizing

activities for their peers.

Kids should have choices about which activities they participate in, and they should have

a chance to help shape those acti vatwei es. It
engender empower ment and a soci al commi t ment
that our clubs and societies are declining and, therefore, that we need to attract more

young people in order to keep our clubs alive. But saying it in this wiaythei cart

before the horse. Instead, the focus needs to be on what is best for our youth. Only then

will we fire the interest of kids in ways that engender a sense of belonging, with

meaningful opportunities from which a lifelong interest and commitwdhemerge
naturally. Let ®3 en @dts pwtt &Kudsclfubstflirdt we
youth responsible and fully engaged participants, not just recipients, theefom@ealth

of our clubs will follow as a natural result.

Suggestios on Forming a New Youth Group in Your Club

| 6m often approached vi a enoaalsbcietyorcladb phone <ca
thatwould like to use this Badge Program bub e $avéa yoth group in place. How,

they ask, can we get started? Haresevey e ner al Arul eso |1 dve | earrt
talking with folks who have taken the initiative to begin one:

1 Go to where the kids areWork with local school teachers and youth groups
(Boy and Girl Scouts, Big Brother/Big SistdrH, Boys and Gis Clubs, YMCA,
summer camps, etc.) and volunteer to give earth science related talks to them in
ways that are relevant and that benefit their godds instance, by helping
teachers cover curricular guidelines in the sciences, or by helping a scout leade
complete a geology badge unit. Have a Kids Booth at your annual show with
sign-up sheets for parents whose kids have a fascination with rocks and fossils
and who would like more information about your club and its activities. Arrange
to set up a clubdmoth or table at various community events and festivals. In other
words, sketch out and implement a proactive plan to raise your profile within the



community and to let everyone know what you can offer in helping to educate and
cultivate kids with an intest in our hobbyAnd if you have just one child in

your club, encourage that child to bring a friend. Then provide fun activities that
catch their attention in ways that will bring them back month after month, along
with still more friends.

Capitalizeon your existing pool of talentEvery successful youth
observed has & oneeommittet iadiridualavhodorings it all
together and fAmakes it happenltods Bhuar d otndd

find someone who knows everythimbout every facet of rockhounding, but in

most clubs you find an amazingly diverse storehouse of individual knowledge.

One person has an intense love of fossils, another is an expert cab crafter, another

has an amazing mineral collection. Start by fidging adults within the ranks of

your c¢clubdés members and their individual
Just one member a month committing to help with a presentation or activity will

carry you through your first year. Make it clear that thisdseto be alub

commitment, not the project of any single individual.

Plan before you start.How will your activities be organized? You should have

procedures spelled out, and they should be roptess consistent from meeting

to-meeting so expectatig are clear for everyone involved and to create a familiar

sense of rhythm for the kids. You might choose to devote 10 to 20 minutes of

your usual club meeting to a Pebble Pup Presentation; or you might choose a

mont hly activity o homeaoNh&atevdr pop chaose, keepme mber 0
the structure and expectations mordess consistent. In addition to planning the
structure of a typical meeting, you shoul
advance, gathering commitments from club membetaki® on specific months.

Then, publicize the schedule in your club bulletin and elsewhere so everyone

knows whatds coming and appropriate prepa
rather than moving from meeting to meeting in afastute rush to find aew

topic, activity, or speaker.

Center meetings around an activityMost adult meetings are centered around a

|l ecture or presentation, and during these
running the hall ways. T h andkrergytis way t o ch
through hand®sn activities. There should béaef presentation to set the stage,

but the bulk of your meeting should be activityented. For instance, in

introducing fossils, you very briefly should give kids the utmost basics onavhat

fossil is and on the fossilization process and then move quickly to sturdy

specimens kids can see and touch, perhaps with a couplédargs picture

books and dinosaur models as illustrations. Then move on to the main event: an

activity making clayand plaster casts so kids can walk away with their very own

pl aster fossil at the end of the night.

to come back for more.



1 Reward kids with something tangible after each meetingds like to collect, so
onegoal should be to help them build a basic collection. In addition to whatever
they may end up with from the activity session of each meeting (like the fossil
cast described above), you might also open each meeting with a raffle where
every kid is a winner Spread out a selection of rocks, minerals, and fossils, and
give each child a raffle ticket and let them pick from the selection when their
numbers are called. Or give each child the same sort of specimen. (Encourage
adult members, when going on figtgps, to stockpile and bring home a supply of
what ever t B aheihar guarz enestals, fosgil shark teeth, agates, or
barite rosed for the kids.) Whatever route you choose to go, label specimens
with info on what they are and where they caneenfto begin teaching kids the
basics of documenting their collections to add both personal and scientific value.

1 Involve parents.A youth program should not turn into a babysitting service.
Kids have a lot of energy (my own energy was constantly getiegto trouble
when | was in elementary school,asmyseeprdade A DO in conduct
attesté), and parents should be expected
productive directions and to lend their support. The larger the youth group, the
more important it is that a number of adults are on hand to provide individual
attention and to prevent the uiable tendency toward chaos. As an added
benefit, getting parents involved in running your activities will help in cultivating
future youth leads for your club, thus avoiding the common problem of furh
if a single individual is asked to run the youth program year after year.

9 Safeguard children.Finally, | need to emphasizz poi nt | wietoh we di
go i nto, but tbotaiseand @ bnslevscovet narelavingiyduth |
leaders who are well known by all in the chalb sound moral values ardving
multiple adults on hand when working with kidshereare, unfortunately, some
who wouldabuse the natural trust of childrelly home state of California has
Me g a baw, which requiresegistration of sex offenders @npublic wé site
with photos and information aboatfenders. Some societies requisckground
checks for any club members voluertieg to work with junios, and this is a good
policy to explore with your own club board. Always have multiple adults
working with the kids, and prevent any sort of abuse, whether physical, sexual,
mental, emotional, or verbal. For further guidance on this issue, | recommend all
youth leaders within AFM&ffiliated societies read the excellent and thorough
materials entitled fAiYouth Protectiono con
of America: http://scouting.ay/Training/YouthProtection.aspXhe safety of
our youth is paramount, and any obvious orevensuspected abuse should be
reported and dealt with through proper legal authorities.

A terrific source filled with other ideas Working With Young Peoplby Mabel

Kingdon Gross. This manual was prepared for and published by the Eastern Federation

of Mineralogical and Lapidary Societies. It
program from scratch, as well as a resource of activity tips.


http://scouting.org/Training/YouthProtection.aspx
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Il n Closingé
In summary, | hope this program will accomplish two gisimt the same time:

1) support junior leaders at lodaéderatioraffiliated sociesby giving them a variety
of proven, organized activities that offer their kids challenging educational and
artistic opportunities on an egoing basis, and

2) provide motvation for pebble pups and junior members to work toward earning
tangible rewards and recognition and learning satisfying lifelong skills and
knowledge whilé as alway8 having fun!

Jim BraceThompson AFMS Juniors Program Chair
July 2004, updated Februa2908 March2012



HOW TO USE THIS MANUAL
1. How it Works

Welcome to the AFMS Future Rockhounds of America! We wish to help you as the
youth leader of your local club by providing the series of guided activities that follow.

We offer a total of 2@badges. To earn a badge, kids must complete at least 3 of the

designated activities for that badge. Talk with the kids in your club and involve them in

deciding which activities to do. In addition, we encourage you to adapt the level of each
activitytorest match the ages of the kids in your
activities exactly as laid out; rather, you should feel free to improvise to make any
activity as accessible as possible for the Kk

Sheets are provideghere kids can check off the activities as they complete them. Once
3 or more are checked, both the kids and their youth leaders should sign and date the
checklist and the youth leader should send it to the AFMS Juniors Program Chair (Jim
BraceThompson,7319 Eisenhower Street, Ventura, CA 930@3receive the badge to
award to youth members during club meetings. This information can also be phoned,
(805) 6593577, or emailedlifraceth@roadrunner.cgrto peed processing time.

There is also a master checklist following this introduction that kids can use to keep track

of their overall progress. Once theybdbve ear
badge, signifying a grfafdiuaita lo niddniomkrh dcippredb.bd e
earning all 2adges receive an AFMS cloisonnégagimd gr aduate t.o ARock
We suggest awarding these in a special ceremony at your club, perhaps at the end of the

year when you hold your installation of new offis and/or at migear, perhaps during a

club picnic or at a club show.

2. The Structure of This Manual
I n the pages that follow the master checklis

a) a brief introduction/overview followed by a list of activities and tihaisic
requirements (we encourage you to copy and distribute this to your kids);

b) an activity checklist for signature by kids and leaders to send to the AFMS Juniors
Program Chair to receive badges (again, you ought to copy and distribute this to your
kids), and

c) backup resources for youth leaders (some is background information for your own
information; some is to share with your kids to help them with their projects).


mailto:jbraceth@roadrunner.com

Achievement Checklist

To keep track of yourchievementsput a checkmark in the boxesxt to each activity.
To earn a badge, you should complete at least 3 activities for each category and then have
your leader send a signed notice to the AFMS Junionsifes Chair. You become a

ARockhoundo after earni mgnnalRBdges and a fARO
1. Rocks & Minerals Date badge earned:

I 1.1 Learning the characteristics of miner a
I 1.2 Making and using a miner al | D kit

I 1.3 Building a mineral collection.

I 1.4 The three rock types.

I 1.5 Crystal shapes.

I 1.6 Gr owvandngking gepdes al s

Il 1.7 State rocloses. minerals, and gemst

2. Earth Resources Date badge earned:

I 2.1 Everyday uses of rocks and minerals.

[ 2.2 Minerals in the home.

I 2.3 Collecting everyday objects and the mi
I 2.4 Field trip to a mine or quarry.

I 2. 5 ripRad acardivaré store.

I 2.6 Careers in the earth sciences.

3. Fossils Date badge earned:

I 3.1 The geological time chart.

I 3. &soflfgsgilization and making ekcavatingossils.

I 3.3 The forms of 1ife.

I 3.4 Collecting fossils

I 3. 5 -dvlledtingdiaditrip.

I 3.6 Your state fossil

I 3.7 Dinosaurs.

4. Lapidary Arts Date badge earned:

I 4.1 Learning about | apidary rocks

I 4.2 Choosing a |l apidary project.

I 4.3 *Workshop saf etdtoearnttisbadge)nt enance* (r eq
I 4.4 *Completing a | apidary project* (requi
I 4.5 Sharing your | apidary project

5. Collecting Date badge earned:

I 5.1 Building a collection.

I 5.2 Cataloging and labeling your collectio
I 5.3 Storing a collection.

I 5.4 Displaying your collection.

I 5.5 Reporting about your collection.



— — — — — (e))

m—( — — — — —( ~

— — — — —( o0

m—( — — — — — —( ©

— — — — —( =

m—( — — — — =

. Showmanship Date badge earned:

6.1 Techniques for effective displays.
6. 2 Holding a workshop on display ideas.
6 . 3 Obdcegaluatingdigplagsn
6.4 *Making your own public display* (requ
6.5 Entering competition.

. Communication Date badge earned:
7.1 Or al report.
7.2 Written report or newsletter article.
7 . 3 B udot pedter boardisplas.
7.4 Corresponding with experts
7.5 Holding a symposi um.
7.6 Writing a field trip guide

. Field Trips Date badge earned:

8 Field trip etiquette and AFMS Code of Ethics* (required to earn thisé)adg

8.2 Field trip planning.

8.3 *Taking a field trip* (required to ear
8.4 Record keeping.

8.5 The indoor field trip.

. Leadership Date badge earned:

9.1 Becoming a youth officer.

9.2 Organizing a group display

9. 3 L e a-dndteligsession sripresentation.

9.4 Planning and | eading a field trip

9.5 Overseeing a newsletter column or an e
9. 6 Managing a youth activity booth at a |
9.7 Mentoring.

. Earth Processes Date badge earned:

10.1 What is a rock?

10.2 Plate tectonics and the rock cycl e.
10.3 Il gneous rocks.

10.4 Sedi mentary rocks.

10.5 Metamorphic rocks.

. Earth in Space Date badge earned:

11. 1 Meoslerkysteng t

11.2 Learning about visitors from space.
11. 3 Effects of meteorites and famous <cr at
11.4 Collecting meteorites and tektites.
11.5 Collecting meteorite dust



12. Gold Panning & Prospecting Date badge earned:

I 21 Gold as a mineral.

I 12.2 Uses of gol d.

I 12.3 Gold throughout history.

I 12.4 Gold resources in your own state or r
I 12.5 Field trip to a gold mine.

I 12.6 Panning for gold.

13. Gemstone Lore & Legend Date badge earned:

I 1 3nnidersaky stones.

I 13.2 Birthstones and the Zodiac.

I 13.3 Fabled gemstones.

I 13.4 Gems in religion.

I 13.5 Mysticism and minerals.

14. Stone Age Tools & Art Date badge earned:

I 14.1 Rocks and minerals used as tool s.

I 14.2 Matkolsng st on

I 14.3 Making stone tools and art from clay.
I 14.4 Making rock art.

I 14.5 Recording and interpreting rock art.
I 14.6 Visiting a museum or Native Ameri can
15. Rocking on the Computer Date badge earned:

I 1 =Explbring the welsafely and securely* (required to earn this badge)

I 15.2 Reporting on favorite web sites.

I 15.3 Making presentations with the comput e
I 15.4 Cataloging your collection electronic
I 15.5 Maps and GPS to find your way.

I 15 . @& arJoalinencommunity.

16. The World in Miniature Date badge earned:

I 16.1 Collecting, preparing, and storing mi
I 16.2 Col | eantstoning thunbmai mirerals.n g ,

I 16.3 Col ing and staringmichmineeals.a r

I 16.4 Collecting, preparing, and storing

I 16.5 Collecting, preparing, and storing th
I 16.6 Collecting, preparing, and storing [
I 16.7 Collecting and classifying sand.

17. Special Effects Date badge earned:

I 17.1 Magnetism

I 1 Triboluminescence

I 17.3 Birefringence, or double refraction
I 17.4 Chatoyancy: catoés eye and asterism

I 19 Natural fibed optics, or ATV stone

I

17.6 Phantoms and inclusions



17. 7 Oteficets. speci al

— —(

17.8 The amazing miner al magi ¢ show!
18. Fluorescent Minerals Date badge earned:
I18.1 *What is fAfluorescenceo and why do
I 1 Bamaus fluorescent mineral localities
I 18. 3 Cootescentntineraly f | u
I18.4 Creating a fluorescent .display case
| B 8afety with fluorescent lamps(required to earn this badge)
[ 18. 6 Special effect.s of some fluorescent
9. Reaching Aross Generation Date badge earned:

1 9. 1ingsi8 poarsvdth a senior member* (required to earn this badge)

1 Bive things you learned from a senior member

19.3 The best time you spent with your s

1 9 . idg, tékinghod drawng a pidure of your senior member

19. 5 A specimen that .is special to your
19.6 Makinga memory box

m—( — — — — — =

0. Maps Date badge earned:
20.1 Learning about the dif.ferent sorts
2 Bourees of papenaps
20. 3 Making maps
20. 4 Using GPS
5 Maps on the Web

— — — — —( N

To earn your Rockhound badge, yoeed to earn 6 or more of the l2&dges. Check off
activities youbve completed. When you hav
have your FRA leder sign and forward this sthide the AFMS Juniors Prograahair to

SO
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n

en

S €
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receive your Rockhound badg8imil ar |l y, once ybadgesyywushaidned al |

forward the completed sheetst r ecei ve an AFMS cl oisonn® pi

Date completed

My signature Youth | eaderdés signature

Name of my club
YouthL e a daddrés$or receiving the
Rockhound badge or Rock Star pin

n



Future Rockhounds of America Membership Badge

All kids belonging to tubs affiliated with Future Rockhounds of Amermatomatically
receive the FRA MembershipaBge. The youth leader of the local FRafiliated club

shout contact the Juniors Progra@mair of the AFMS to receive these badges. Because
our budget is modesind we hope to maintain this program efose to local clubs and
individual kids, our annual supplies are limited. Thus, we ask that local youth leaders be
judicious and only request necessary minimum quantities oneeaed basis.



1. Rocks and Mirerals

To earn this badge, you should demonstrate how to identify common minerals and learn
the basic rock types. Other activities involve learning about crystals and your state rock
or mineral. This unit also helps you start building your own rock andnai collection.

Activity 1.1: Learning the characteristics of minerals

Buy a book or pick one up at the library to learn about different minerals and their
characteristics. Make a chart of common minerals and their characteristics in terms of
thingssuch as color, streak, cleavage, fracture, luster, hardness, crystal shape, and weight,
or specific gravity. In your chart, list various common minerals down the first column,

and then have separate columns to note characteristics of each mineral.

Activity 1.2: Making and using a mineral ID kit

Make a mineral ID kit that will allow you to demonstrate familiarity with characteristics

of minerals (color, streak, hardness, relative weight, reaction to a weak acid solution such
as vinegar, etc.). Using yomineral ID kit, along with a chart of mineral characteristics,
successfully identify at least a half dozen minerals presented by your youth leader.

Activity 1.3: Building a mineral collectian

Build a collection of 10 to 20 minerals. Some collecfocsis on a single mineral, with
specimens from around the world to show different forms. A quartz collection might
include amethyst from Brazil, clear crystals from Arkansas, and smoky quartz from Pikes
Peak. Other collectors concentrate on a local amdecollect all the minerals that might

be found in one quarry, city, county, or state. Still others opt for variety and collect a
little bit of everything. Whichever form you choose for your collection, be sure to follow
the basics of good curation: bkl each specimen and keep a catalog with key information
about what it is and where it came from. (See Badge 5: Collecting.)

Activity 1.4: The three rock types
Describe the three basic rock types (igneous, sedimentary, and metamorphic) and build a
collection with samples of each typéSee Badge 10: Earth Processes.)

Activity 1.5: Crystal shapes

Draw crystal shapes and/or make crystal models with blocks of styrofoam or with
styrofoam balls and dowels, with cardboard, etc. Some common cryegbaissaire cubic,
hexagonal, orthorhombic, monoclinic, triclinic, tetragonal, and trigonal.

Activity 1.6: Growing crystalsind making geodes
Using a material like sugar, table salt, or Epsom salts, grow different forms of crystals.

Activity 1.7: State ocks, minerals, and gemstones
Just as each state has its own flag, many have a State Mineral or State Rock. Find out
what your state rock, mineral, or gemstone is and write a report about it for your club

newsletter or talk about it at one of yourclubmt i n g . |l f your state

official mineral or rock, write to your governor and state legislature to nominate one!



1. Rocks & Minerals

[ 1.1 Learning the characteristics of minera
[ 1.2 Making and wusing a miner al | D kit

[ 1. 3 Bminefalcollectpon a

[ 1.4 The three rock types

[ 1.5 Crystal shapes

[ 1. 6 Gr owndngking gepded a |l s

[ 1.7 State rocks, minerals, and gemstones
To earn your Rocks & Minerals badge, you need to complete at least 3 of the 7 activities.
Checkd f all the activities youbve completed.

below and have your FRA leader sign and forward thistsheébe AFMS Juniors
Programchair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leaderdos preferred mailing
receiving badge:




Backup page 1.1: Learning the characteristics of minerals

Definition: A mineral is a solid chemical element or compound which: 1) occurs
naturally 2) is inorganic (not a product of biological or life forces); 3) has a definite
chemical composition; and 4) has an orderly atomic structure often expressed in a crystal
form. For instance, graphite and diamonds (made of carbon) are minerals busocoal (a
made of carbon) is not because dsaln organic product that forméom fossil remains

of plants, or oncdiving organisms.

Kids should learn to identify sevéi@mmon minerals usingimple tests of physical

properties such as color, streak, lusteystal shape, cleavage, fracture, hardness,

chemical reactivity, and weight, or specific gravity. To help them, you should direct

them to a rock and mineral guidebook. Many good ones are available to purchase or to

borrow from alibrary. Some includ P e | TheaQompete Book of Rocks and

Minerals Zi m a n &ocks aral Mihesats:6AsGolden Gujde F u Pockets 0 s

Rocks & Minerals Si mon &GuRleth Roeks and Kliserals P o Rarks arsl

Minerals: Peterson Field Guide C h e s tNational Aud@dbsen Society Field Guide to

North American Rocks and Mineratsr Roots, Willis, and Brets u r m dhe dlature
Companionés Rocks,ThResBolfiaondaDonbsakrfsor wus
labeling minerals entered into Federatgponsoredompetitionsid=|1 ei scher 6s GI| os
of Mineral Specie§from The Mineralogical Recorgyww.mineralogicalrecord.comn

F ar n ceguidéssRock and Miner2005) combines the traditional print contentiof

book with links to web sites offering interactive multimedia, games and quizzes, and

downloadable images. Finally, any number of web sites have sprung up to assist with

mi ner al identi ficati on www.yOpnoeks.dom Anotben,e i s A Yup
offering links to all sorts of web sites and resources, is out of the Education Technology

Centerof Kennesaw State Universityhttp://edtech.kennesaw.edu/viedzks.html And

one mineral identification web site which has become a standby is the Mineral Database,
www.mindat.org

Here are some basics of mineral identification:

1 Color can be the most striking aspect of anemal, and some can be identified by
color. For instance, malachite is always green, azurite is blue, realgar is red. But
color alone is usually not enough. For example, quartz occurs in many colors, caused
by minute impurities, and may be clear, clodylky quartz), yelloworange
(citrine), purple (amethyst), pink (rose quartz), a sparkly green (aventurine), etc.

1 Streakis the color left when a mineral is scratched on an unglazed tile plate. This can
surprise you in that it is sometimes very diffdarenf r om t he mi ner al 6s ou
For instance, gty hematite leaves a red streak and golden pyrite a-btaek streak.

9 Lusteris a reflective property of mineral surfaces. The way a mineral reflects light
may make it look hard and shiny or dull oaxy. A mineral may be metallic (pyrite),
vitreous or glassy (quartz), silky (gypsum), waxy (jade), resinous, pearly, earthy, etc.

1 Crystal shapes the characteristic appearance of a crystal, usually determined by the
underlying atomic structure. Crysttiape may be cubic (pyrite or galena),
octahedral (fluorite), rnrombohedral (calcite), hexagonal (quartz), etc. For more on
crystal shapes, see Baak page 1.5: Crystal Shapes.


http://www.mineralogicalrecord.com/
http://www.yuprocks.com/
http://edtech.kennesaw.edu/web/rocks.html
http://www.mindat.org/

1 Cleavagds the tendency of some minerals to split or break along characterist
planes corresponding to directions of minimum cohesion. For instance, mica cleaves
in thin sheets, a form known as basal cleavage. Other common forms of cleavage
include rhombohedral (calcite), cubic (galena), and octahedral (fluorite).

1 Fractureisthe manner in which a rock or mineral k
cleavage. For instance, a break may be conchoidal (curved like a clam shell, as in
breaks on obsidianyineven (with a rough surfaceg., lepidolite), or fibrous
(splintewy, e.g., ulexite)

i1 Hardnessi s the resistance of a mineral to scra
measure of this property, comparing the hardness of ten different minerals from
softest to hardest: Tltalc, 2i gypsum, 3 calcite, 4i fluorite, 51 apatite, &
feldspar, 7 quartz, 8 topaz, 9 corundum, 1G diamond. To arrive at
approximate hardness, you can use some common tools: a fingernail is hardness 2.5,
a penny is 3, a pocketknife blade or steel nail is 5, glass is 5.5, a steel file is 6.5.

1 Chemicalreactivity. Some minerals will chemically react. For instance, a good test
for carbonates (calcite, limestone, dolomite, etc.) is a drop of acetic acid, or vinegar.

If it fizzes, it contains calcium.

1 Weight, or Specific Gravity To determine the weightr specific gravity, of a
mineral requires special equipme@pecific gravity (SG) is technically defined as
the density of a mineral compared to the density of water. The light mineral borax
has SG 1.7, whereas the heavy mineral gold has SG 19.3ndsbpurposes, kids
can justudge the relative weighor heft,of a mineral, whether heavy, light, orin
between.

Darryl Powel | (aka ADiamond Danodo) h
identification resources you may wish to purchasetousehwi your c | u
about minerals. These inclu@iee World of Minerals & Crystal@ coloring book
introducing minerals from A to Z, with commentary on physical properties, forms, and
uses in everyday life) artelarth Digger Clubga series omineratidentification exercises

in kits of onehour activities, complete with patches as rewards for kids who complete an
activity; kids learn about individual minerals such as calcite, pyrite, quartz, gypsum, or
fluorite, as well as about propertiesminerals such as hardness, color, crystal formation,
etc.). These resources may be purchased from Diamond DhcaRabs, c/o Darryl
Powell,phone 58878-3047, email diamonddan@rochester.rr.comeb aldress
www.diamonddanpublications.net

as
bés kids

For those who like to play games that also educate, check arouhd fdmithsonian

| nst i What Dod¥oudeow About Rocks, Minerals, and Gems2QRQeck | t 6 s a

deck of cards, each with a colorful photograph and question on one side and answers on

t he back. |l tds published bwwv.pbhegeaacamat e Con

See the accompanying charttpat ovi des yo-s8hwet b afiehwatde varl
mi nerals and their various characteristics.
can copy and give to kids to fill in with different minerals they wish to test.


mailto:diamonddan@rochester.rr.com
http://www.diamonddanpublications.net/
http://www.pomegranate.com/
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Backup page 1.2: Mking and using a mineral 1D kit

Foll owing is the Mohos Scale and exampl es
judge the relative hardness of different minerals by creating their own mineral 1D Kit:

Mohodés Har Mineral Common Tools

Talc

Gypsum Fingernail (hardness 2.5)

Calcite Copper Penny (3 to 3.5)

Fluorite

Apatite Knife Blade/Steel Nail (5)

Feldspar Glass (5.5); Steel File (6.5)

Quartz

Topaz

OO N0 WIN|F

Corundum

Diamond

=
o

In addition to the tools noted in the abovdeal mineral ID kit might include an
unglazed tile for checking the streak of a mineral and a small bottle of acetic acid
(vinegar) to test whether a mineral contains calcium carbonate.

See the chart accompanying Bagkpage 1.1 for info about variousaracteristics for a
number of common minerals. A similar blank chart is provided for you to copy and give
to kids to use to complete a mineral identification exercise, or you can encourage them to
create their own chart listing just the characteristiey wish to test.

A good selection of minerals to present to juniors to demonstrate ability to identify
minerals might include sulfur, pyrite, fluorite, quartz, hematite, galena, mica, and calcite.

There are a number of wlanyfgmiredals. tTeesmost bagic a K i

is to provide kids individually with an assortment of minerals and to ask them to apply

of

do

various tests. You might also create a bag

minerals noted above and ask kids te&eorout various minerals to identify. To make it
challenging, include two specimens that look similar (for instance, a clear piece of quartz
and a clear piece of topaz).

An even more fun activity is the fAMvener al
an assortment of a dozen to two dozen minerals spread out on a table, each with a
number. Give kids sheets of papers with numbers down the side and ask them to go
around the table identifying and writing down the names of each mineral matched to the
appropriate number. Give them perhaps 15 minutes to do this before discussing the
answers. This could be done individually, or kids could be divided into teams and this
could be made into a contest to see which team gets the most correct answers.

In anoher version of the Mineral Identification Game, different minerals might be put on
a table along with mineral identification books. The first kid to identify a particular
speci men, or Amystery mineral, 0 caorlrectly

g €



Backup page 1.3: Building a mineral collection

Back-up pages for Badge 5 on Collecting provide information on building a collection.

You should refer to those bacip pages for reference in assisting kids in satisfying

Activity 1.3. Forinstan e, t here youol !l find information
or logbook for an entire collection, how to create labels for individual specimens within a
collection, and how to store a collection.

Note: Kids can use this activity to satisfy requiremts toward earning the Collecting badge
simultaneously (Activity 5.1).



Backup page 1.4: The three rock types

In this activity, kids would be expected to

a) explain the differences among the three basic rock types of igneous, sedimentary, and
metamorpit and how these different rock types typically form;

b) identify specific examples of each rock type; and
c) build a small collection of representative samples.
The three basic rock types are:

1 Igneous. Igneous rocks are formed by cry$itzation of magmasgither deep beneath
the surface of the earth (granites) or extruded (lavas, obsidian, ash). Examples:
granite, basalt, rhyolite, obsidian, pumice, scoria, diorite, gabbro, andesite, tuff.

1 Sedimentary.Sedimentary rocks are formed by sediments (graaelkl, mud, etc.)
created by the eroding action of wind, water, or ice breaking down older rocks or by
minerals precipitating out of water. Examples: mudstone, shale, sandstone,
conglomerate, limestone, dolomite, coquiggysum, diatomaceous earth

1 Metamorphic. Metamorphic rocks have been changed by heat and/or pressure and
other eartiforces. Examples: slate (formed from shale), schist (formed from shale,
more intensely altered than slate), quartzite (formed from sandstone), marble (formed
from limestone), serpentine, hornfels, gneiss.

For this activity, you might provide kids with the following fili-the-blank page to use.

Note: Kids can use this activity toward satisfying requirements for the Earth Processes badge
simultaneously (ActivitiesOl1, 10.3, 10.4, and 10.5)



The Three Rock Types & My Collection

Igneous rocks are defined as

My collection includes the following igneous rocks:

Sedimentary rocks are defined as

My collection includes the following sedimentary rocks:

Metamorphic rocks are defined as

My collection includes the following metamorphic rocks:




Backup page 1.5: Crystal shapes

Crystals come in wonderful and amazing shapes that are based upon their underlying
chemical structure. Some common forms are cubic, tretragonal, monoclinic, triclinic,
hexagonal, trigonabnd orthorhombic. The shape of a crystal is an important trait that
can help you identify a mineral, so you should familiarize kids with these basic crystal
forms. Here are brief descriptions of each:

1 Cubic very symmetric and orderly, shaped likecmare cube, with 6 faces, or sides

(note, however, that some are shaped like octahedlrondiamondshape@ with 8

faces, and still others are shaped like dodecahedrons, with 10 faces)

Tetragonal shaped like cubic crystals that have been stretchedang ahe axis.

Monoclinic: these are shaped like tetragonal crystals that have been skewed or tilted

in one angle.

9 Triclinic: triclinic crystals are similar to mo
symmetrical from one side to the other; they can look likaalinic crystals that
someone stepped on and squished!

1 Hexagonal these crystals look like ssided prisms; viewed from the top, they look
like hexagons.

9 Trigonat similar to hexagonal, but possessingfald axis of rotation instead of the
6-fold axis of hexagonal crystals.

1 Orthorhombic these crystals look like two elongated pyramids stuck together, but
theydore skewed at a bit of an angl e.

= =4

Because it can be difficult to visualize these systems using words alone, you should get a
book illustratingdifferent crystal forms and bring in pictures and samples of minerals that
illustrate each (for instance, a cubic pyrite or fluorite crystal; a hexagonal quartz crystal).

A couple of activities provide kids with hards fun in learning about these shgpén
one, build crystal shapes using tinker toys or dowels and Styrofoam balls or gum drops
and toothpicks. (Kids especially like the last option because they get to eat the results!)

Another way to illustrate crystal shapes in haadgashion is thragh making models by

folding colorful construction paper, cardstock, or thin cardboard and pasting or taping

them tgether.Dar r y | Powel | (aka ADiamond Danodo) has
resources you may wish t o pTheseilclidee t o use wi
Corundum Carl 6s Gr(ataduceSCarygtalagephy ahdlincleides 13 r e

crystal models that can be cut out and folded irttin®nsional crystal shapes, along

with a recipe for growing crystals) a@tystal Clips V(a CD-ROM holding over 900

mineral and crystal drawings in both color and blaokwhite in TIFF and JPEG

formats). These resources may be purchased from Diamond Dan Publications, c/o Darryl
Powdl, phone 588783047 emaildiamonddan@rochester.rr.comeb address
www.diamonddanpublications.net



mailto:diamonddan@rochester.rr.com
http://www.diamonddanpublications.net/

Backup page 1.6: Growing crystasd making geodes

Growing Crystals.

Some minerals grow into crystals in watelusions. This process can be observed using
readily available materials, such as sugar, salt, aludhEpsom salts dissolved into a
saturated solutionin boiling hot water. A saturated solution contains the maximum
amount of salt that will dissolve engiven amount of hot water.

Materials

1 Crystatbuilding material: table salt, Epsom sdftem a pharmacy)or powderalum
(from the grocery store spice sectio®ther materials you might use include borax,
photograpic fixer, sugar, or saltpeteiCopper sulfate (from pool supply or hardware
stores) is used to create blue chalcanthit
probably best to stick with basics, such as table salt.

Water

Measuring cups

Spoon

Cooking pan

Glass jars

Pebbles

Stick or penit

String (cotton twine), cut into small lengthsith a paperclip tied to one end
(optional) food coloring

rocedure

Heat water to a boil, then turn off the heat.

If using table salt, mix onbalf cup of salt into threquarters cup of hot water. If

using Epsom salts, mix offelf cup Epsom salts into one cup of water. If using

alum, mix onequarter cup alum into one cup of water.

3. Stir your solution. If all of your mineral dissolves, the solution is not yet saturated,
and you should add a bit moremaral until no more will dissolve. (Note: you can
make colorful crystals by adding a couple drops of food coloring.)

4. Place a few pebbles in the bottom of a glass jar and pour your solutiomever t
pebbles. Or, tistring to a stick or pencil, pour yosolution into a glass jar, and dip
the string into the solutiowith a paperclip to weigh the string doyand leave it
hanging there from the pencil.

5. Set your jar aside in
Check everysodfen t he next f

forming on your pebbles or string.

t where it wono

po
ays. As water ev

a s
ew d
Assign different salts to different kids, and at your next monthly meeting, have everyone
bring their jars to compare the different forms of crystals paotiuced.

In addition to homemade crystals, you can grow crystals using commercial crystal
growing kits. Check places | i ke Wardds Natu



Geology catalogs; phone8D0-962-2660 or check their web siteatvw.wardsci.com
Anot her source i s-80BR&6999;dvsscigificsenhne.colmOrc (1
check in toy stores, nature stores, or stores specializing in teapipdies.

Making Geodes.

Geodes are round or elliptical rocks with an outer shell and a hollow interior lined with
crystals, often quartz or calcite. With this fun crygfadwing activity, kids can make
their own geodes using eggshells or walnut shells.

If using eggshells, carefully crack eggs and pick out the best halves, choosing ones that
dondédt have any | ong cracks in them. Careful
shells with tweezers or by rubbing with your fingers. If using walnutsstoeack a

number of walnuts in half, clean out the meat, and choose shells lacking any long cracks.

Next, set your eggshel]l or wal nut shell hal v
secure. Using the same recipes described earlier for grawisigls, prepare a crystal

growing solution and pour or spoon a little into each eggvalnut shell. Set the egg

carton aside in a warm, dry spot where it wo
the water evaporates, leaving you with sparkiegde halves.

The Women in Mining (WIM) Educational Foundation also provides a neat geode

activity wherein you split a coconut, clean out the meat, drill a hole in one half, and
lacquer the outside of both halves. Once all has dried, glue the two babketogether

with silicone and pour a crystglowing solution into the hole. A week or two later, pour

out any remaining solution and cut open the coconut along the seam to reveal a sparkling
interior.

Note: Kids can use this activity toward satisfy requirement for the Earth Processes badge
simultaneously (Activity 10.4.8.A).


http://www.wardsci.com/
http://www.scientificsonline.com/

Back-up page 1.7: State rocks, minerals, and gemstones

The following table lists the officially designated rock, mineral, and/or gemstone for each

state in the U.SHave your kids to learn why their particular rock, mineral, or gemstone

was selected. Some were selected because the rock or mineral was especially important

to the economy of the state. For instance, limestone is the state rock of Indiana because
ofthecontri bution of | i mestone quarries to the
helped to rebuild Chicago after its big fire in the nineteenth century and has been used in

such historic buildings as the Washington Monument and the Empire State Building.

Other state emblems were selected because they are unique to that particular state. For
instance, benitoite was chosen as the state
in California. Kids can check with the state geological survey to learrethdsdoehind

their state rock, mineral, and/or gemstone, or they might try to unearth the original

legislation that designated the official rock.

| f you donét see a rock, mineral, or
and junior member® organize a lettewriting campaign to your state governor and
legislature to nominate one! In organizing such a campaign, they should tell why the
rock, mineral, or gemstone has special significance for the state. They might also write to
rock clubs aross the state to encourage others to join in their effort.

gemst on

State Rock Mineral Gemstone
Alabama Marble Hematite Star Blue Quartz
Alaska Gold Jade
Arizona Petrified Wood Fire Agate Turquoise
Arkansas Bauxite Quartz Diamond
California Serpentine Gold Benitoite
Colorado Yule Marble Rhodochrosite Aquamarine
Connecticut Garnet
Delaware Sillimanite
Florida Agatized Coral Moonstone
Georgia Quartz Staurolite Amethyst
Hawalii Black Coral
Idaho Star Garnet
lllinois Fluorite
Indiana Limestone
lowa Geode
Kansas
Kentucky Kentucky Agate Coal Freshwater Pearl
Louisiana Petrified Agate

Palmwood
Maine Tourmaline
Maryland Patuxent River
Stone
Massachusetts Roxbury Pudding | Babingtonite Rhodonite
Stone (Jasper)




State Rock Mineral Gemstone
Michigan Petoskey Stone Chlorastrolite
Minnesota Iron Lake Superior

Agate
Mississippi Petrified Wood
Missouri Mozarkite (Chert) | Galena
Montana Agate Sapphire
Nebraska Prairie Agate Blue Chalcedony
Nevada Sandstone Silver Black Fire Opal &
Turquoise
New Hampshire Conway Granite Beryl Smoky Quartz
New Jersey Stockton
Sandstone
New Mexico Turquoise
New York Hematite Garnet
North Carolina Granite Emerald
North Dakota
Ohio Flint
Oklahoma Barite Rose
Oregon Thunder Egg Sunstone
Pennsylvania
Rhode Island Cumberlandite Bowenite
South Carolina Blue Granite Amethyst
South Dakota Rose Quartz Fairburn Agate
Tennessee Limestone Agate River Pearl
Texas Petrified Blue Topaz
Palmwood
Utah Coal Copper Topaz
Vermont Marble, Slate, Talc Grossular Garnet
Granite
Virginia
Washington Petrified Wood
West Virginia Chalcedony Coral
Wisconsin Wausau Red Galena Ruby
Granite
Wyoming Nephrite Jade

Note: Kids who write a paper or give an oral report for thidigity can also use it to satisfy requirements

toward earning the Communication badge simultaneously (Activities 7.1 and 7.2).




2. Earth Resources

This set of activities introduces the practical side of minerals, or how rocks and minerals
are used in evgday life. We are surrounded by evidence of our mining heritage, from
gypsum in our walls to brass knobs on doors and clay in our flowerpots and on the pages
of glossy magazines. The following activities will help you appreciate the role mining

and mineals play in dayto-day life.

Activity 2.1: Everyday uses of rocks and minerals

In a group, circle around a flipchart or a chalkboard or white board. Look around the
room and draw up a list of everyday things andrtoks andmninerals you think went

into them. (If using an olthshioned black chalkboard, you can start with the chalk itself
and the slate of the chalkboard.)

Activity 2.2: Minerals in the home
Write a report aboubcks andminerals in your home, or in a particular room in your
home: your bedroom, bathroom, kitchen, living room, etc.

Activity 2.3: Collecting everyday objects and tleeks andninerals that went into them

Build a collection of everyday objects and specimens of the minerals that went into them.
You can get specimety collecting them in the field, trading with other members in

your club, or purchasing them at nature stores, museum gift shops, rock shops, or gem
shows. Here are some examples to get you started: a penny and a copper nugget; a nalil
and a piece of ironre or hematite; a tube of fluorinated toothpaste and a fluorite crystal;
laundry detergent and a borate mineral; a fishing weight and a galena (lead) crystal.
Display your collection of everyday objects and their source minerals at a local gem
show, thdibrary, during showandtell at school, at one of your club meetings, or

wherever else a public display might be possible.

Activity 2.4: Field trip to a mine or quarry

Take a field trip to a mine or quarry. Afterwards, write a report for your Youdlereor

make a presentation at the next club meeting describing what was being mined, how it
was being mined, and how itods ultimately
was being mined, bring it to your next meeting and show and tell eveapoox it.

Activity 2.5: Field trip to a hardware store
Take a Afield tripo to a | ocal har dwar e
the things you see there and their souomis andninerals.

Activity 2.6: Careers in the earth sciences

Learn about careers in the earth sciences (mining, teaching, gemology, the jewelry
business, seismology, etc.). Write a brief paper imagining yourself in such a career and
some adventure you might undertake in that job. For instance, an oil geolagisbmi

taking a boat ride to an e$hore oil platform. A paleontologist with a museum or

university might be prospecting for fossils in the Gobi Desert. A gemologist might be
cutting the worldés | argest bl ueyoli amond

use

stor

. V



2. Earth Resources

|l 2.1 Everyday uses of rocks and minerals

|l 2.2 Minerals in the home

I 2.3 Coll ecting mekeandnideays thatvgneirtottrem and t he

|l 2.4 Field trip to a mine or quarry

|l 2.5 Field trip to a hardware store

|l 2.6 Careers in the earth sciences

To earn your Earth Resources badge, you need to complete at least 3 of the 6 activities.
Check off all the activities youbve compl et e

below and have your FRA leader sign dodvard this sheet to the AFMJuniors
Programchair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leaderdos preferred mailing
receiving badge:




Backup page 24, 2.2, 2.3: Everyday objects atitk minerals that went into them

You could conduct Activity 2.1 as a single group activity or make a competition of it,
dividing the kids into two or more teams and seeing who can make the longest list in 10
minutes. B conclude the activity, you might unveil a collection of mineral specimens,
revealing the actual raw materials that went into some of the things in the room.

Sitting at my computer when | first considered Activity 2.1, | quickly saw a brass lamp,
windowsmade of silica, all sorts of things made of plastic derived from petrochemicals,
bricks in the fireplace derived from clay, an old tin cup holding my graphite pencils, a
gold wedding ring on my finger, walls made of plasterboard comprised of gypsum, steel
nails in the furniture, and paint on the walls containing diatomite as filler. To get kids
primed to think about what things are made of, you might hold up a couple common
items that serve as good teaching examples:

1) an old watch you can take apart (esplty one with luminescent hands) has a
glass/silica top, a metal body made of brass, aluminum, etc., interior parts that might
include gemstones, radioactive minerals for luminescence, etc.

2) a salt shaker with an aluminum top and glass body, filled aiti{Isalite) crystals.

3) an incandescetight bulb with its glass exterior (made from a combination of silica,
soda ash, lime, coal, and salt), brass or aluminum soréase, tungsten filament,
copper and nickel leaith wires, molybdenum tie and supporires, aluminum heat
deflector, etc.

There are several good web sites you can consult that provide handy lists and tables
linking minerals to everyday objects. Two particularly good ones are the Mineral
Information Institute \yww.mii.org) and Women in MiningWww.womeninmining.ory

(The MII web site provides a nice graphic illustrating all the minerals going into a light
bul b; the ones | 6ve dedheiclist) Bodoingaake samplesa r e
from those web sites:

Rock or Mineral

Everyday Object

Barite

Glass; paints; textiles; toothpaste; green color in fireworks

Bauxite (aluminum ore)

Cans; autos; airplane; building components

Borax

Laundry detergent

Calcite Cement; plaster; glass; steal; toothpaste

Celestite Fireworks; caustic soda

Cinnabar (mercury ore) | Batteries; thermometers; barometers

Copper Pennies; electrical wiring; electronics; plumbing pipes; brass
Corundum Ruby & sapphire gemstones; abrasives

Diamond Jewelry; abrasives; cutting tools and drills

Diatomite Swimming pool and other filters; toothpaste; metal polishes
Dolomite Magnesia for medical/industrial uses; crushed road stone
Feldspar Clay products (pottery; ceramics); glass; gemstones
Fluorite Toothpaste; hydrofluoric acid; steelmaking; nonstick pans
Galena (lead ore) Fishing weights; car batteries; TV screens; machine parts
Garnet Sandpaper and other abrasives; jewelry

j ust


http://www.mii.org/
http://www.womeninmining.org/

Rock or Mineral Everyday Object

Gold Jewelry; dentistry; electronic components; money

Granite Ornamental building stone; monuments; gravel

Graphite Dry lubricant; brake linings; molds in foundries; pencil lead

Gypsum Plaster-of-Paris; wallboards; fertilizer

Halite (salt) Food; highway de-icing; chemicals; source of chlorine

Hematite (iron ore) Nails; steel; machine parts; chains and fences

Kaolin (clay) Tiles; kitty litter; bricks; dinnerware and other ceramics;
glossy paper; fiberglass; stomach medicines; pencil lead

Kyanite Sparkplugs; electrical insulators; porcelain products

Limestone Cement; crushed road stone; building stone; steel making

Lepidolite (lithium ore) Rechargeable batteries; electric car batteries; ornamental
stone

Malachite Ornamental stone & jewelry; copper; green pigment

Manganese Used in making steel

Marble Architectural & ornamental purposes; statuary

Mica Electronic insulators; joint compounds; paints; plastics;
rubber product s; t oot hpast e;

Phosphate Fertilizer; animal feed supplements

Pumice Concrete blocks; abrasives; Lava-brand soap

Pyrite Sulfuric acid; decorative rock sometimes used in jewelry

Quartz (silica) Glass; gemstones; spectrographic lenses

Rutile (titanium ore) Ore of titaniumd used in jetliners & artificial hips & knees

Sand & gravel Concrete; asphalt; road fill; blocks; bricks

Silver Jewelry & ornaments; silverware utensils; coinage;
photography; solar cells; mirrors

Slate Roofing shingles; blackboards; patio slabs

Sphalerite (zinc ore) Metals & alloys (brass); rust-proof coating on other metals;
paint; rubber; skin creams

Sulfur Sulfuric acid; fertilizers; chemicals; gunpowder & other
explosives; rubber

Talc Talcum powder; cosmetics; ceramics; rubber; plastics; paper

Wolframite (tungsten) Light bulb filaments; cemented carbides; steel additive

Zircon (zirconium ore) High-temperature ceramics; nuclear reactors; abrasives

Activity. To illustrate a practical use, get diatomite from the swimming pool supply area

of a hardware store. Poke a number of holes indktern of a large, stdy papercup.

Line the bottom of the cup withfaw layers of cheesecloth. Fill the cupquarterto

half-full with a mixture ofdiatomiteand pea gravelCut the top off a plastic water bottle

and insert your cup. Pour muddy water into the cupadiow it to sit You should end

up with moreor-less clear wateait the bottom of the water bot{lie will still be a little

muddy, but not nearly as muddy as it begaa result of the filtration properties of

diatomite, which is composed of microscop s i | i ca Askel etonso or
that are peppered with tiny hole¥The poous nature of these teshakes diatomite a

perfect filter.

Note: Kids who write a report about minerals in the home for Activity 2.2 can simultaneously satisfy
requirements toward earning their Communication badge (Activity 7.2).



Backup page 2.3: Collecting everyday objects and the minerals that went into them

For pointers on building a collection, see bagkpages for Badge 5 on Collecting.

To help your kid in collecting common minerals, start by approaching your fellow club
members to see i f they might have supplies
that they would be willing to donate to the cause (quartz crystals, fluorite, galena,

gypsum, heratite, etc.). Also, many common minerals are inexpensive and readily

available from show dealers, and sometimes show dealers will offer special bulk

discounts if you approach them about your project.

In the retail arena, various nature stores sell commioerals (tumbleolished pieces of
guartz, hematite, pyrite crystals, etc.). Toy stores and crafts stores are other spots to try,
as well as stores selling teaching supplies and the gift shops of natural history museums.

If you have active mines in yoarea, they may be willing to donate samples. For
instance, the vast borax mine in Boron, California, is happy to lead tours and provide free
samples of various borate minerals.

Still other sources (although more expensive) are the various scienpifity $iouses,
such as Wardos, Edmund Scientificbdbs, etc.

Note: Kids can use this activity to satisfy requirements toward earning their Collecting badge
simultaneously (Activity 5.1). And those who put together a public display can use it toward gatisfyin
requirements for earning the Showmanship badge (Activity 6.4).



Backup page 2.4: Field trip to a mine or quarry

Thereds nothing -hakhke showi @gs kbdsesnfyramd whe
Arranging tours at quarries and mines can be adwergure. Many mining companies

are happy to provide educational tours if contacted well in advance so that appropriate
arrangements can be made.

In my home state of California, opportunities abound with inactive and active gold mines,
Wild West silver bwns like Calico, the borax mine in Boron, diatomite mines near
Lompoc, a limestone quarry near Davenport, tourmaline mines near San Diego, gypsum
mines near Ocaotillo, etc. Growing up in lllinois, | was often taken on organized field

trips sponsored by #hlllinois Geological Survey to operating limestone quarries, coal
mines, and lead mines for fossil and mineral collecting. Later in Maryland, | often
searched for petrified wood as well as minerals like garnets in sand and gravel quarries,
and | found armbundance of active and inactive coal mines and limestone quarries when
| lived in Pennsylvania.

How do you find out about local quarries and mines? One possibility is the Yellow

Pages. For instance, in my local phone book, | found Best Rock Mininga&@ynfisted

under AMining Companies. 0 Look under AMiInin
local Chamber of Commerce. Other good bets are state geological surveys, which

maintain lists of mineral resources and active mining companies. You can logate y

state survey via a Google search on the comp
Pageso under State Government | istings, wher
Department of Conservation or Geological Survey. On the web site of the United States
Geological Surveyhttp://www.usgs.goy/a handy map of the U.S. allows you to click

on your state for regional geologic information.

After a field trip to a mine or quarry, have kids prepare written reports or imaikelual

or group presentations at the next club meeting describing what was being mined, how it

was being mined, and how itdéds wultimately wuse
coll ected at the mine (some musetees al |l ow t hi s
experience as the basis for an educational display case at your next show or to share at

their school or a science fair.

Note: Kids can use this activity toward satisfying requirements for the Field Trips badge simultaneously
(Activity 8.3). A$o, kids who write a report or give a talk about their trip can simultaneously satisfy
requirements toward earning the Communication badge (Activities 7.1 and 7.2).

| f you canét make it to a mine or quarry, ne
rec ue. Check out fViwwywradlqua@wca.okrwhichloffetse r act i v ¢
a simulated field trip to a rock quarry and,
related to quarrying and rock produats ed i n everyday | ife. I t 6s

narrator has an accent and some of the terminology may be unusual for American
students (e.g., Alorryo instead of Atrucko),


http://www.usgs.gov/
http://www.virtualquarry.co.uk/

2.5 Field trip to a hardwarecst

To get you started, here are a few things that come immediately to my mind as to what
you can find in your local hardware store or home building supply store derived from
common minerals and rocks:

copper wiring, pipes, and plumbing fixtures

steel ad iron nails

aluminum and tin siding

brass screws and ornamental plates (brass is an alloy of copper and zinc)

lead solder

diamond on some drill bits and saw blades (for cutting title, concrete, etc.)
diatomaceous earth for swimming pool filters

plaster ad plasterboard (made from gypsum)

sandpaper (several varieties: garnet, silicon carbide, and corundum, or emery)
glass (made from silica sand)

various crushed stones for ornamental use (red or black volcanic cinders or scoria,
limestone, marble, etc.)

sand

bricks and ceramic products (made from fired clay, or kaolin)

salt (or halite) for melting icy buildup on sidewalks

slate slabs for highbriced shingles and flagstones

slabs of various sorts for ornamental use, as in kitchen countertops (made from
grante, marble, labradorite, etc.)

=4 =4 =48 -5_5_9_95_95_2°_-2._-2-
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Using this list as a starting point, see what else your kids can find!



Back-up page 2.6: Careers in the earth sciences

As a multidisciplinary science, geology draws from and applies chemistry, physics,
biology, mathematt, and engineering. Subfields include geophysics, hydrogeology,
oceanography, paleontology, environmental engineering, mining and mineral resources,
and more. Geology students learn about earth processes and their effects on the general
environment andfe. Well-trained geologists help in charting pathways that are both
environmentally and economically sound in addressing issues related to human
interaction with both resources and hazards, crafting solutions to benefit the general
public. In additiond geology, gemology is a career direction for kids interested in

minerals and gemstones, whether as a miner seeking new sources of rough gemstones, a
distributor in the wholesale business, a retailer, or an artisan crafting fine jewelry.

Somegreat resowes for helping kids learn abagiich careerare web sites for the
Mineral Information Institute (MIl) and Women in Mining (WIM)vyww.mii.org and
www.womeninmining.org You and your kids caalsoexplore the web site of the U.S.
Geological Surveywww.usgs.govAnd there are also the American Geological Institute
(AGI, www.agiweb.ory and the Gemolgical Institute of America (GlAyww.gia.edy.

If you live near a college or university that has alggy department, you miglkbntact

the department because they will often have information about careers in geology
advising their students. Here are just a few ideas:

college or university professor of geology or paleontology
laboratory research worker and technician

natural history museum curator

petroleum geologist

staff geologist or field geologist for a migrcompany
mining engineer

geophysicist

planetary geologidor NASA

surveyor

cartographer

independent consultant assessing geological hazards for the construction industry
seismologisfor the United States Geological Survey (USGS)

metallurgist

environmenal scientist conducting environmental impact studies and remediation
marine geologist

hydrogeologist or hydrologist evaluating and developing groundwater resources
gemologist

independent fossil or rock and mineral dealer

professional jewelry designer andhftsperson

jewelry store owner

=2 =8 -0_0_9_9_9_40_292_2_2_-2°2_-2_-2_-2_-2_-2_--°_2._>-2-

Note: Kids who write a paper for this activity can use it toward satisfying requirements for the
Communication badge simultaneously (Activity 7.2).


http://www.mii.org/
http://www.womeninmining.org/
http://www.usgs.gov/
http://www.agiweb.org/
http://www.gia.edu/

3. Fossils

Fossils represent a merger between the sciences of gewiddyology. They are at the
core of the science of paleontology, or the study of past life. To study fossils, you need
to learn about different forms of life on earth, the history of that life, and the geological
processes that pheéokowingadivities will as8is you. éAs astad, .
you should get a book. A couple of good, basic guidebooks at reasonable prices are
Rhodes, Zi m,Fosslst AGuidb ta Préhestoric kifen d P aHossilsr 6 s

Activity 3.1: The geologicdime chart

Memorize the geological eras and periods and some key facts about each one. Then
make a geological time line showing all the geological periods. lllustrate it with
drawings of fossils and prehistoric plants and animals characteristic gheaati.

Activity 3.2: Types of fossilization and making ekcavatingossils.

Explain the different types of fossilization (e.g., carbonization, mineralization, molds and
casts,etc)Thendo one of the foll owing. rbekeae a fnf os
Tri-lo-ABi te, 6 or excavate a real or plastic fos

Activity 3.3: The forms of life
Demonstrate knowledge of the major groups of invertebrates, vertebrates, and plants.

Activity 3.4: Collecting fossils

Build a fossil collection of 10 to 26pecimens. Some collectors concentrate on a single
sort of plant or animal (for instance, trilobites) and try to collect a wide range of species.
Others concentrate on one locality or formation and build an array of all the plants and
animals that locdly has to offer. Still others opt for diversity, trying to collect a little bit

of everything (clams, brachiopods, corals, shark teeth, trilobites, etc.). Whichever form
you choose, be sure to follow the basics of good curation, labeling each spewtimen a
keeping a log book with key information (what it is, where it came from, adedbssil,
etc.). (See Badge 5: Collewgi)

Activity 3.5: A fossitcollecting field trip

Learn and demonstrate knowledge of the AFMS Code of Ethics and the ruled tfifi
etiquette (as well as the laws of your state or region), then head out on-adtissting
trip. (See Badg8: Field Trips.)

Activity 3.6: Your state fossil

Just as each state has its own flag, many have an official state fossil. Rivithoyour

state fossil is and write a report about it for your club newsletter or talk about it at one of

your meetings. I f your state doesnd6t have a
fossil to nominate, and then write to your governor or lo@dedegislature to suggest it!

Activity 3.7: Dinosaurs
Everyone loves one particular fossil: dinosaurs! With your fellow club members, take
part in a dinosaur identification gameather dinosaurelated activities




3. Fossils
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To earn your Fossils badgewneedo complete at least 3 of theattivities. Check off

all the activities youdve completed. Wh e n
have your FRA leader sign and forward this sheet to the ARMBI$ Progranchair.

Date completed
My signature Youth | eaderdéds signature

Name of my club

L e a d mafetresd mailing address for
receiving badge:
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Backup page for Fossils badge: Reference books

Following are some books kids might buyseek in the library for learning about fossils:

Arduini andTeruzzi,Si mon & Schusterodos Guide to Fossil
HorensteinFamiliar Fossils the Audubon Societiocket Guides

Ilvanov, Hrdlickova, andsregorova,The Complete Encyclopedia of Fossils

Moody, Fossls: How to Find and Identify Over 300 GenghMacmillan Feld Guides

Palmer Fossils PocketsSeries

Pinna,The lllustrated Encyclopedia of Fossils

Rhodes, Zim, &haffer,Fossils: A Guide to Prehistoric Lif&olden Guides Series

Thompson;The Audubon Saety Field Guide to North American Fossils

Walker andWard, Fossils Eyewitness HandbooReries

=4 =4 =4 _-8_48_9_9_°5_2

In addition to these, | encourage you to check out two other books that tell all about
fossils and how to become a fossil detective, one geared to very yuldrgre, the other
to older kids:

1 A iskasdis Tell of Long Ag@Ll990) is a story book that introduces young children
to fossils: what they are, how they formed, how they are found, what they tell us, and
how to make a fossil of your own.

1 Peter Larsommnd Kristin Donnan teamed to wriBones Rock! Everything You Need
to Know to Be a Paleontologi€004). This is a fantastic, beautifully illustrated
introduction for somewhat older kids. Paleontologist Robert Bakker says itrbest o
the back cover ot e b cAonornderfullfi generous invitation to the joys of
paleontology! This is the book | wish | had when | was ten. And fifteen. And in
college. And when | got my first job teaching paleontoloBgnes Rockiells you
how to be a din detective.Li st en carefull y. o

You can find these and other guidebooks in the Science, Nature, &hGEide sections

of bookstors. You can sometimes get guidebooks like these at a discount if ordering in
bulk and if your club has a nonprofit, educatioi@ ID number and you let the

di st ri butrepurctkasing for educatidnalgposes. Finally, many interesting

web sites help you explore fossils with kids. Here are just a few representative examples:

1 National Park Service Junior Paleontologist Program
http://nature.nps.gov/geology/nationalfossilday/jrpaleo.cfm

1 Smithsonian Institution National Museum of Natural History
http:/Mvww.nmnh.si.edu/paleo/geotime

1 University of California Museum of Paleontology
http://www.paleoportal.org



http://nature.nps.gov/geology/nationalfossilday/jrpaleo.cfm
http://www.nmnh.si.edu/paleo/geotime
http://www.paleoportal.org/

Backup page 3.1: The geological time chart

A geologic time chart, with examples of common fossdefeach period, is provided on
the next pagas a reference. In addition, a similar table with blank spaces is provided for
kids to fill in the era, period, and epoch names.

Alternatively, you can encourage your kids to create their own timeline irewdravay
they like. For instance, some kids prefer a horizontal timeline, illustrating it to show
different creatures that supplanted one another through time.

If you get a long roll of large paper, this also makes a neat group activity. Roll the paper
the entire length of a room and divide it up into the geological time scale. Then pass out
pencils, colorful markers and crayons, and assign kids to different periods to illustrate
with fossils and reconstructions of plant and animal life of those periods

Finally, another neat activity for illustrating the vast scale of geologic time is to make a

timeline in chalk on a sidewalk with one inch equaling one million years. (Thus, to go

from the beginning of the Cambrian Period to the present, your timedinlke stretch

544 inches, or more than 45 f ebdlionlyears&fnd t hat 0
earthhistorg f or t hat, youdl I need a bigger piece o
chalk to draw pictures of appropriate fossils at diffesgatts along the timeline, with

trilobites in the Cambrian, dinosaurs in the Jurassic, and so forth.

One superb web site that guides kids interactively through the whole of geological time

has been put together by t heuntoNatuhls oni an | ns
History. It may be found dtttp://www.nmnh.si.edu/paleo/geotiméhe site spotlights

the geological events and their associated biological organisms throughout the different
eons,ergs periods and epochs of earthés history.
backgrounders on dating techniques scientists use.



http://www.nmnh.si.edu/paleo/geotime

Cenozoic Quaternary Holocene
. (modernhumans appear; mastodon| 11,000 years
. nrecent | | & mammoths & other Ice Age Pleistocene
dinosaurs dead / mammals ahea¢ mammals) 1.6 million years
. Tertiary Pliocene
mammals diversify (by the Eocene, many modern 5.2 million years
first humans types of mammals appear, o | Miocene
incIudingI; whales; I_ar%ei\_ runnin qc) 23 million years
mammals appear in Oligoceng :
large carnivors and grazing o Ollg_(ﬁ_cene
mammals are abundant startir] g 35 million years
in the Miocene; earliest Eocene
hominids appear in late "< |56 nillion years
Miocene or early Pliocene) a | Paleocene
65 million years

Mesozoic

Ami ddl e |
dinos rule / mammals drool

Cretaceous

(earliest placental mammals; earliest flowering plants; bony fish proliferal
dinosaurs and ammonites proliferate but become extinct by the end of th
period)

145 million years before present

first dinosaurs & first mammals
appear toward end of Triassic

Era ends in great mass extinction (g

Jurassic
(dinosaurs are abundant on land and ammoniteisdh; earliest birds)

208 million years before present

of dinosaurs) likely caused by
asteroid impact

Triassic
(earliest dinosaurs & mammals; cycads & conifers diversify)
245 million years before present

Paleozoic
fancient

Permian
(mammatdlike reptiles emerge; largest nsasxtinction event on earth)
290 million years before present

invertebrates reign supreme

Pennsylvanian
(great coaforming forests of scale trees & seed ferns; abundant insects)
323 million years before present

Cambrian fAexplo
complexmulticellular life

Mississippian
(abundant sharks & amphibians & crinoids; earliestilesg)
362 million years before present

First land plants as early as
Ordovician

First land vertebrates and rise of se

Devonian
(fish become abundant; extinction of armored fish; earliest amphibians a|
ammonoids)

408 million years before present

plants toward end of Devonian

Silurian (great diversity of ostracods; earliest land plants and insects)
439 million years before present

Era ends in largest mass extinction
earth history; cause still unknown

Ordovician
(graptolites abundant; invertebrate marine animals proliferate, especially|
coelenterates, mollusks, brachiopods, bryozoans, and arthropods)

510 million years before present

Cambrian (appearance of burrowing animatsdamost contemporary
forms of complex multicellular life; trilobites common)
544 million years before present

PreCambrian
Divided intoProterozoic Eon(2.5 to

Vendian or Ediacaran (enigmatic sofbodied Ediacaran fossils appe
shortly before the Cambrian)
600 million years before present

.54 billion years ago)Archean Eon
(3.8 to 2.5 hillion years ago), and
Hadean Eon(starting 46 billion

years ago, when earth formed)

(Singlecelled life emerges and proliferates: bacteria, algae, stromatolite:

4.6 billion years before present




ERA

PERIOD/EPOCH




Back-up page 3.2: Tws of fossilization and making ekcavatingossils.

Forms of Fossilizaton.

Fossils are the preserved remains or evidence of past life (plant and animal). These

include actual remains of the plant or animal (such as teeth), carbonized impressions,

molds and casts of shells and other body parts, etc., as well as evidanee ob r gani s mé s
activity, such as chemical traces, burrows, footprints, or coprolites (known as trace

fossils). Following are some common forms of fossilization.

1 Molds and casts.Calcareous shells may dissolve, leaving a cavity in a rock that is
later filled with sediment or minerals, forming a mold and cast of the original
organism. Only the general shape and form of the original organism is left.

1 Mineralization or petrification. Original shell, bone, or wood may be infiltrated or
totally replaced by aineral that seeps into pores via mindaalen groundwater.

When this happens, scientists can observe even tiny details of cell structure.

1 Recrystdlization. Shells may rerystdlize, leaving original shell material but in a
different mineral form. &r instance, many shells are formed from calcium or
aragonite, which changes to calcite during fossilization.

1 Carbonization. Between layers of finely bedded shale, original organic material may
be compressed and distilled away, leaving only a thin filcedbon on a bedding
plare, as often happens with leaves and insects that fossilize.

1 Original remains. Sometimes, animal or plant remains may undergo little to no
alteration at all. Such is often the case with fossils such as teeth that are resistant to
decay. Or an animal like an insect may be captured in sap, which hardens into amber,
creating a natural time capsule that preserves the original organic material.
(Scientists have been able to extract bits of ancient DNA from such insects!) In
Siberia,creatures such as woolly mammoths have been found locked in ice that has
remained frozen since the Ice Ages.

Making a Fossil.
This activity simulates how fossils in the forms of molds and casts are created.

Materials

Dowels or sticks

1 Small cardboard containers
1 Plaster of Paris 1 Shells, leaves, or fossil models
1 Jug of water 1 Paper towels
1 Modeling clay 1 Masking tape
1 Vegetable oil 1 Pen or marker
1 Paintbrush (dinch wide) 1 Roll of large paper/newspapers
1 Paper cups 1 (optional) paints and paint brushes
1



Procedue.

1. This can be a messy procedure, so start by protecting your tabletop or other work
surface by spreading out a roll of paper, newspaper, or some sort of drop cloth.

2. Place a chunk of modeling clay into the bottom of a small cardboard container (the
cut-off bottoms of individuakerving milk cartonspaper cupr Pringles potato chip
cans work well) and press into a flat, smooth surface.

3. With your Zinch wide paintbrush, brush a light coating of vegetable oil across the
surface of the clay. This is to ket easy to remove your fossil model and, later, the
plaster cast. Otherwise, the clay will stick.

4. Have kids select the fossil they wish to make. Use real leaves or seashells or plastic
models of fossils. Such models often may be found in museush gifo p s . War dos
Natural Science (www.wardsci.com) also sells a set of plastic fossil models. Ones
that seem to be most popular with kids are trilobites, ammonites, and shark teeth.

5. Press the fossil model or seashell into the clay and then remove itteoaraald.

6. Mix and stir plaster and water in a paper cup with a dowel or stick to the consistency
of a thick milkshake. Pour it into the mold created in the clay. Use the dowel to get
all the plaster out, and if npedtodarse maki ng
the dowel, wipe it clean right away with paper towels before the plaster hardens on it.

7. Gently tap the bottom of your container with the clay and plaster several times against
the tabletop to ensure that the plaster completely fills thd arad to remove any air
bubbles in the plaster.

8. It takes about 15 to 20 minutes for the plaster to dry enough to complete this project,
and if youdbre working with a | ot of kids,
whom. Have kids write their names small strips of masking tape with pens or
markers and affix them to their fossil containers. Set all the containers aside to dry.
During this drying period, you should have
my f ossil r e a times. yfiestis?adiceaattivity to do pribi0to a meeting;
once the meeting is over, before everyone goes home, you can return to the fossils.

Or, after setting everything aside to dry, you might show a video about fossils and cap
it off by having everyonenveil and share their newly minted fossils.

9. Once the plaster has dried, tear the cardboard container and peal the cardboard away,
leaving a layer of clay attached to a layer of plaster. This gives you a chance to talk
about layers of sediment and to shkids how fossHbearing sediments usually (but
not always) form in discrete layers.

10. Peal the clay away, and your kids will find a cool fossil in their slab of plaster. Many
kids then write their names on the backs of their fossil slab.

11.Optional. Have kis paint their fossils. Glossy or flat enamel paints (the kinds used
with plastic model airplanes and cars) work well in shades of black, gray, brown, or
bei ge. Craft stores often carry textured
aroundthefesi | t o resemble a real matri x. | 6ve
craft store. | painted it over an ammonite cast that | had painted a brassy brown. The
pearl coating gave a glossy, iridescent sheen just like real radtpearl.

Experiment wih different sorts of paints and coatings like these.



| 6ve al so lassimakingdctdity thdt calls for mixing together one cup of
used coffee grounds, omalf cup of cold coffee, one cup of flour, and draf cup of

salt in a mixing bowl Knead this into a dough, flatten it on a sheet of waxed paper, and
cut out small squares or circles. Press objects such as scallop, snail, or clam shells into
the dough, remove the object, and either allow the dough to harden for a day or two or
bake t briefly in an oven. The resulting items have the look and feel of a real fossil in
matrix. Or, br yetanother, simpler process to make fossils using jushsetfening

clay, see the baelp page for 10.4.b) Sedimentary rocks: hakfossils.

Note: You can use angf theactivitiesdescribed abovto help kids satisfy requirements toward earning
both their Fossils and Earth Procesqéstivity 10.4.bbadges simultaneously.

Making Tri-lo-i Bi t es . 0

Even more fun than making plaster fosilsspecidly for younger kidé is making Tril

oiBites. O Dennis Gertenbach osentthihe FIl atiron
activity. Hauloutyourgandmadés Chri stmas cookie recipe,
and work with then to fashion, bake, and decorat®kieswith frostingin the forms of

trilobites, ammonitesstar fish,dinosaurs, and other fossil creatures. In the process,

t heyol | be | earning about the names and shap
leave a good taste in their mouthiseneveryone gets to eat their fossil creatlons

Excavating a Fossil.

This activity gives kids a really fun way to learn about the basics of fossil excavation
without even leaving home! Mix together plaster, sand, and, optionally, a bit of
diatomite (Diatomite isavailable with swimming @ol supplies in hardware stores

You may need to experiment to get the right proportions of plaster, sand, and diatomite
and the right consistency. Pour it into a small container. Set a fossil into this matrix.
Lightly spraying the fossil with a vegetable oil like Pam will make it easier to chip out.
You might use a real fossil (a crinoid stem fragment, a brachiopod, a shark tooth, etc.) or
a small plastic dinosawskull orskeleton from atoy stord | 6 v e someaaoun e d
local 99¢Store.) Pour more matrix to cover the fossil. You may want to keep a tip of the
fossil emerging from the top so kids wkthow where to begin excavatin@nce the

matrix has dried, it can be removed from the container. Make oeadb kid in your
group. Give each a nail to fiexcavateo fossi
fossil each has excavated.



Back-up page 3.3: The forms of life

The AFMS publishes thaFMS Fossil Listwhich represents the approved refererste |

of classifications and common names of fossils used in judging competitive exhibits of

fossil collections. This highly detailed lisérves as an invaluable reference tool. You

can receive information about obtaining a copy by contacting the AFM&akefiice at

the following email addressentral_office@amfed.orgOr you can download a copy

yourself fromhttp://www.amfed.org/rules/rules.htmtOnce i n t he site, <clicl
Approved Reference List of Classifications a
make sure you have a good supply of paper in your printer because the document is over

20 pages long.

In addition to theAFMS FossilListyou 61 | find cl assi fifosailt i ons pr
guidebooks listed abovendhe first backup page for the Fossils badgénd you might

check out t he wevwws.yuprecksfcofjunwhmiéhReatarésahoto (

gallery of fossils from the major phyla.

How much detailed knowledge kids should have of the different forms of life will vary

with the ages of the kids with whom youobre w
they learn to use common names mdistinguish among, say, clams, starfishes,

sponges, etc. The older the kids, the more detail they should be expected to learn,

moving from common names to scientific nomenclature, using Bivalvia (previously

called Pelecypoda), Asteroidea, Porifera, sman.

On the next page, youoll find a general i st
in the collections of amateur fossil hunters.


mailto:central_office@amfed.org
http://www.amfed.org/rules/rules.htm
http://www.yuprocks.com/

Representative Phyla of the Animal Kingdom
Invertebrates:
Porifera (sponges)
Representative classe€alcarea, Demospongia, Hexactinellida
Cnidaria (corals, jellyfish, sea pens, sea anemone)
Representative classes: Protomedusae (jellyfish), Hydrozoa, Anthozoa (corals)
Bryozoa (bryozoans, or fAmoss ani mal so)
Representative classes: Stenolaemata, Gyremalta
Brachiopoda (brachiopods)
Representative classes: Inarticulata, Articulata
Mollusca (mollusks)
Representative classes: Gastropoda (snails), Bivalvia or Pelecypoda (clams,
oysters, scallops), Cephalopoda (cephalopods: ammonites, nautiloids, squid
octopi), Scaphopoda (scaphopods)
Annelida (worms)
Representative classes: Polychaeta (marine worms), Oligochaeta (earthworms)
Arthropoda (arthropods)
Representative classes: Trilobita (trilobites), Ostracoda (ostracods), Insecta
(insects), Crustaee(crabs, shrimps, lobsters), Cirripedia (barnacles)
Echinodermata (echinoderms)
Representative classes: Blastoidea, Crinoidea, Asteroidea (starfish), Ophiuroidea
(brittle stars), Echinoidea (sea urchins, sand dollars), Holothuroidea (sea
cucumbers)
Vertebrates:
Chordata (vertebrates)
Representative Classes:
Chondrichthyes (cartilagenous fishes: sharks, skates, rays, guitarfish)
Osteichthyes (bony fishes)
Teleosteri (rayfinned fishes)
Amphibia (amphibians)
Reptilia (reptiles: lizards, turtles, cratites, dinosaurs, flying reptiles, marine
reptiles)
Aves (birds)
Mammalia (mammals)

Representative Classes and Orders of the Plant Kingdom
Sphenopsida (horsetails)

Filicopsida (ferns, tree ferns)

Pteridospermales (seed ferns)

Cycadales (cycads)

Glossoptedales (glossoperid)

Ginkgoales (ginkgoes)

Cordaitales (cordaites)

Coniferales (conifers: pines, spruce, etc.)

Magnoliopsida (dicotyledon angiosperms, or flowering plants)
Liliosda (monocotyledon angiosperms, or flowering plants)



Backup page 3.4: Collging fossils

Back-up pages for Badge 5 on Collecting provide information on building a collection.

You should refer to those bacip pages for reference in assisting kids in satisfying
Activity 3. 4. For i nst anc evtoorngdnieeracatalog u 6 | |
or logbook for an entire collection, how to create labels for individual specimens within a
collection, and how to store a collection.

Note: Kids can use this activity to satisfy requirements toward earning the Collecting badge
simultaneously (Activity 5.1).

foi



Back-up page 3.5: A fossitollecting field trip

Back-up pages for Badge 8 on Field Trips provide information on organizing and taking a
field trip. You should refer to those baak pages for reference in assisting kids

satisfying Activity 3.5. For instance, t her
rules of field trip etiquette, and suggestions on organizing and conducting a field trip and
the tools and supplies youoll need.

Note: Kids can use this adtity toward satisfying requirements for the Field Trips badge simultaneously
(Activity 8.3).



Backup page 3.6: Your state fossil

A terrific book to shar e StatelyHossilscAur ki ds S
Comprehensive Look at the State Fossild @ther Official Fossil§2006. Brusatte
provides background about each fossil and how it came to be the designated state fossil.
Alabamai Basilosaurus cetoidgg&ocene Missouri T Delocrinus missouriensis

whale) (Pennsylvanian crinoid) + a state dinosaur,
Alaskai Mammuthus primigeniu@leistocene Hypsibema missouriensis

woolly mammoth) Montana i Maiasaurus peeblesorum

Arizona i Arauaarioxylon arizsonicungTriassic (Cretaceous dinosaur)

petrified wood) Nebraskai Pleistocene Mammoth

Arkansasi none Nevadai Shonisauris ichthyosaury3riassic
California 7 Smilodon (californicus) fatalis ichthyosaur, a marine reptile)

(Pleistocene saber tooth cat) New Hampshire i none

Coloradoi Stegosaurus stenopdurassic dino) New Jerseyi Hadrosaurus foulki{Cretaceous
Connecticuti Eubrontes giganteus dinosaur)

(Triassic/Jurassic dinosaur foot@in New Mexicoi CoelophysigTriassic dinosaur)
Delawarei Belemnitella americanéCretaceous New York i Eurypterus remipeéSilurian sea
cephalopod, or belemnite) scorpion)

District of Columbia i Capitalsaurus North Carolina i none

(dinosaur) North Dakota i Teredo Petrified Wood

Florida i Eupatagus antillaruniEocene heart (Paleocene wood bored biipworms)

urchin) Ohio i Isotelus(Ordovician trilobite)

Georgiai Tertiary Shark Teeth Oklahomai Saurophaganax maximidurassic
Hawaii i none dinosaur)

Idaho T Equus simplicidené t h egeriiath a Oregon’i MetasequoigEocene dawn redwood)
horsedo from the Pl i oc e n ePerhgylvanisi Phacops randDevonian

lllinois T Tullimonstrum gregarium trilobite)

(Pennsylvanian fATully MoRh&e¢ lslandi none

Indiana T none South Carolinai none

lowai none South Dakotai Tricerotops prorsus

Kansasi none (Cretaceous dinosaur)

Kentucky 1 Paleozoic Brachiopod Tennesseé& Pterotrigonia thoracica
Louisiana’i Palmoxylon(Oligocene petrified (Cretaceous bivalve)

palm wood) Texasi PleurocoelugCretaceous dinosaur)
Maine i Pertica quadraria (Devonian plant) Utah T Allosaurus fragilis(Jurassic dinosaur)
Maryland i Ecphora gardneraéMiocene Vermont i Delphinapterus leuca@leistocene
marine gastropod) + a state dinosastrodon beluga whale)

johnstoni(Cretaceous dinosaur) Virginia T Chesapecten jeffersonigBliocene
Massachusett§ Jurassic Dinosaur Tracks pecten, or scallop)

Michigan i Mammut americanur(Pleistocene Washingtoni Mammuthus columlfPleistocene
mastodon); also, the state roskai fossil, Columbian mammoth)

Hexagonaria percarinatga Devonian coral West Virginia i none (but the state gemis a
call ed APetoskey St one 0)Mississippian fossil coralithostrotionellg
Minnesotai Castoroides ohioens{®leistocene Wisconsini Calymene celebréSilurian

gi ant beaver; this is thtdobiRlunofficial d state fossil)

Mississippii BasilosaurusandZygorhiza kochii
(Eocene whales)

Wyoming i Knightia (Eocene herring) + a state
dinosaur,Tricerotops(Cretaceous dinosaur)

Note: Kids who write a paper or give an oral report for this activity can also use it to satisfy requirements
toward earning the Communication badge (Actigitiel and 7.2).



Back-up page 3.7: Dinosaurs

Dinosaurs exert an al most wuniversal pull on
into kid DNA! Younger kids especially love reading stories about dinos, playing with

dinosaur toys, and learninigeir long, complicated scientific names. Here are a few

activity suggestions revolving around dinosaurs to help you capitalize on that fascination:

1 Test dinosaur identification skills with flashcard games or plastic models. Dinosaur
cards are commerdig available, or you can make your own by cutting pictures of
dinosaurs from baks, magazines, or web sitd§.using plastic models, you can
reward kids who come up with the right name by giving them the @ooletmodel
per child in your group. You calso give kids pages from a dinosaur coloring book,
with each child coloring a different disaurand sharind and naming the results
with the group. And for yet ather activity for testing dindD skills, construct
crossword puzzles with names of diaos
91 Draw and color dinosaunurals or timelines on a long sheet of paper, incorporating
dinosaur stickers. Sheets of dsaarstickers can be found in party or gifrapping
sections of stores, in craft stores, bookstores, etc.
1 Create dinedioramas withmodels in shoe boxes.alk with your kids about which
dinosaus in the diorama are planteatersv@u s meat e Auntmgwhomand whoo
1 Make dinsaurmasks on cardboard sheets using templates available from web sites or
from books s Gu&MakedDin&GiuaMaske r 60 S nbinbshud s
PunchOut Masks.You can also make-B masks by coating large inflated balloons
with papiermaché or using grocery bags, cardboard, glue, colorful markers, and other
readily available materials.
1 Assenbledincaus kel et ons from chicken bones (see
Make Your Own Dinosaur out of Chicken BoagdT-Rex To Go: Build Your Own
from Chicken Bongs Commercial kits are available from places like Edmunds
Scientific for A e xldingskalétdn mgdéls witowoedsnoa nd/ or b
plastic bones. A fun group activitgr assembling a-6oot dinoskeleton involves
cutting large bones out of cardboard and hiding them around a room. Then hold a
scavenger hunt. Once all bones havwendeund asserble them with brass fasteners.
91 Hold afact-or-fiction quiz contest game A site devoted to ADino
Fictiono i s o n http:Hpebs.Us8s@8v/giwennsasrs/ t e :
1 Make collections ofossils from the age of dinosaurs. Some parts of the U.S., like
Texas, the Dakotas, the Rocky Mountain states, and the West in general, abound in
marine and land fossils from the Mesozoic Era, and localities with Cretaceous marine
fossils are common ohé East Coast and Southeast.
Make dinosaur footprint molds and casts with clay and plaster.
Simulate the sounds of dinosaurs! Hadrosaurs had large, hollow crests on their heads.
Pal eontologists believe they us&dr4dt hese to
foot lengths of pcp pipe joined by atlhaped connection, you can craft a simulated
hadrosaur crest. With a big breath, blast into it as you would with a tuba, blowing air
through pursed lips, and the honk of a hadrosaur will fill the air, s@meiléon
years after the last hadrosaur honk blasted across the land.

= =


http://pubs.usgs.gov/gip/dinosaurs/

9 Visit a museum that has dinosaur skeletons or go on a diresated field trip to a
place like a dinosaur traskay park.

T Send kids on a fADino Scayveasigtemtodanato. 0 At
next monthdés meeting with a |Iist of places
them on cereal boxes at the grocery store, on TV cartoons, on lunch boxes, on T
shirts, on giftwrapping paper, and in the toy store. Did dinosaeally go extinct 65
million years ago? Hard to tell, given that they still seem to surround us!

1 You can find dinsauractivities, quizzes, and more on museum gigks. For
i nstance, ent @athe®darnchnbosktlze Ban Diego ¢Naturail stiory
Museumweb site www.sdnhm.org Check for similar sections on the web sites of
major museums around the country, such as the Chicago Field Museum, the
American Museum of Natural History in New York City, the ifat History
Museum of Los Angeles County, the Smithsonian Natural History Muggum
Washington, DCetc.

1 A web site offering things like disaurtrading cards, colorable posters, and craft
projects i swwiv.biéckinanm/dinsdan Ve were alerted to this neat
web site by Daniel Jones of the Midland Gem & Mineral Society of Texas.)

1 To access many disaurfacts, games, activities, prifi@s, coloring pages, and
more,gotdi Th e T e ac b ehitd/thetdachéraygde.comnd enter
ADi nosaurso into the search box.

1 Rob Sankovich of the Conejo Gem and Mineral Club (California) recommends going
to http://www.onlineteachingdegree.com/resources/teackinigaboutdinosaurs/

ATeaching Kids About Dinosaurso is filled
plans, virtual tours and games, clipart, and artgutaguggestions.
1 One book with all sorts of disaurf act s and tr i Dihogaurss Rachel F

(2001), in the Usborne Discovery Interigéhked Series. It offers links to

recommended web sites to extend learning beyond the pages of the printed book via

the Usborne Quicklinks Website \atvw.usbornequicklinks.com where you enter

the keywords Adiscovery dinosaurs. 0 The f
information, animations, games, activities, and mmr@uding pictures kids can

download and use in reports.

I n addition to these sagrdctivitybdoks gesredtdeleeyr e s no
age | evel. Just one DEnesaursddr Every kidCheekni ce VanCl
A ma z o n . c o nsectianhoébodkstodes, éeacher supply stores, and the web. Just

type Adinosaur 0 i nt oorBingsaeddhousdnd of posgibilities | i ke Go
spring up! Pick one or more t damlthank di nos au
Mitty Scarpata(of the Conejo Gem and Mineral Club in California) for suggesting that

we include Dinosaur activities in the FRA Badge Program


http://www.sdnhm.org/
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http://www.onlineteachingdegree.com/resources/teaching-kids-about-dinosaurs/
http://www.usborne-quicklinks.com/

4. Lapidary Arts

Many rocks that look dull and uninspiring on the outside actually harbor a gem within.

The lapidary artallow you to unlock that gleaming beauty. As with any art, successfully
completing a lapidary project requires training and planning, guidance by an experienced

mentor, and practice, practice, and more hamdpractice! To start, you should read an
flustrated gui debook,Thseu Rb cksh oluanm@aasyNHiatnadhoeololkd
K r a drdr@dsction to Lapidaryto learn about the various forms of lapidary arts and to

pick a project that interests you. In addition, learn about safety in the lapid&shwpr

Then jump into the workshop and practice, practice, and practice som@& mareéd s f un ,

and the outcome can be a thing of beauty forever!

Activity 4.1: Learning about lapidary rocks

Different rocks have different characteristics. Some are hartk soft. Some are

uniform in color, others are banded, while still others are mottled and mixed in color.
Learn the qualities of different rocks for lapidary projects, such as soft soapstone or hard
agate. List several different rocks and the sortamtiary projects they may be good for.

Activity 4.2: Choosing a lapidary project

Buy or borrow a book on lapidary arts and read about one or more of the various arts that

you would like to try. Among the many activities practiced by rockhounds arengabb

faceting, inlay, wirewrapping, silver smithing, beading, carving, and rock tumbling.

Work with your youth | eader to determine al/l
Then outline the steps for your project.

Activity 4.3: *Workshop safety and antenance

Note: This activity is required to earn this badge

Make a list of safety rules to follow in completing your lapidary project and demonstrate
your knowledge of safety in a workshop.

Activity 4.4: *Completing a lapidary projeé&t
Note: This activity is required to earn this badge
Complete your lapidary project.

Activity 4.5 Sharing your lapidary project

A thing of beauty is a thing to be shared! You can do this in several ways. Bring your
finished project to a club meeting to sharghwiriends and explain all the steps that went
into its creation. Or write a brief article for your club newsletter describing your project
and outlining the steps you took in making it. Or display your lapidary work in a case at
your cl ubdsowannual gem s




4. Lapidary Arts

|l 4.1 Learning about | apidary rocks.

| 4.2 Choosing a | apidary project.

|l 4.3 *Workshop safety and maintenance* (req
|l 4.4 *Completing a | apidary project* (requi
|l 4.5 Sharing your | apidary project.

To earn your Lapidary Arts badge, you need to complete at least 3 of the 5 activities.

(Please note thatuccessfully completing Activities 4.3 and 4.4 segquired to earn this

badge.) Check off all the acti vyouri es youodve

badge, sign below and have your FRA leader sign and forward thigcliee AFMS
Juniors Programhair.

Date completed

My signatue Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Backup page 4.1: Learning about lapidary racks

The goal of this activity is to orient and familiarize kids with the most commonly used
lapidary materials. For beginners, you should focus on the more inexpansi
commonly available forms such as agate, jasper, onyx, and soapstone.

)l
)l
)l
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Agate (a hard stone that is easy to work and to polish; good for cabbing)

Jasper (similar to agate in taking an easy polish; good for cabbing)

Flint (good for flint knapping to mee arrowheads and spear pojnislizing proper
safety precautionslso good for cabbing)

Petrified Wood (good for cabbing, book ends, specimens for display; one pyoblem
though,is that petrified wood has a tendency to split or flake)

Soapstone (a veroft rock especially good for beginners to rock carving)

Onyx (a soft rock good for carving)

Alabaster (another soft rock good for carving)

Marble (a bit harder than onyx or alabaster, but still excellent for rock carving; takes a
good polish)

Except forquartz and garnet, the following stones are much more expensive and/or
require more skill to work:

= =4 =4 -8 A

Opal

Jade

Lapis

Amber

Stones for facetingnd/or cabbing varieties of quartz (clear, rose, amethyst, smoky,
citrine), topaz, tourmaline, emerald, aguameyiperidot, garnet, corundum (ruby and
sapphire), diamond

Encourageadult club members to bring in examples of finished cabs, carvings, faceted
stones, and other projects theybdbve done. T h
the rough material frm which the finished stones were crafted to show your kids

Abef oredo and Aaftero pieces.



Backup page 4.2: Choosing a lapidary praject

Types of Lapidary Projects to Choose From.

The choice of a lapidary project should be matched to the age levelibnesatt your

clubdés kids and yout h. Foll owing are some s
appropriate for younger members and progressing to more difficett that would

challenge even your adult club members

1 Rock painting. Paint designsr pictures on flat, smooth rocks, or transform round
stones into bugs, turtles, bunnies, etc., with eaacrylic, or tempura paints.

T ARock CdiStackiaedrglsie small stones together like snowmen to make
ani mals and peopl ees, pipacecaner@aros and leigathegso o gl e 0 e
and other ornaments.

1 Light-catchers. Glue tumblepolished agates or beach glass onto translucent plastic
container lids and insert a wire or fishing line to harggdreation against a window

1 Sand art. Colored ands (available with aquarium supplies), white glue, and
cardboard or small plywood sheets can be used to make sand art pictures and designs.

1 Wind chimes. Starting with 8to 15inch wooden rods or driftwood limbs, space
screw eyes-lto 1.5inches apartand attach varying lengths of fishing line or base
metal chain to each eye. Then attach agate slabs, seashells, or obsidian needles with
bellcaps or gle-on leaf bails and jump rings.

T Rock tumbl i-hgr mad| RimeEesmall agates and jasped top

the best pieces with bell capsd jump ringgo make necklaces and dangling pieces

for braelets.

Cabbing. Createdomed cabs fdorooches, belt hikles, necklaces, and bolo ties

Flat-lapping. Create bookends polishedagatesgeodes, and tmder egg halves

Beadng. Craft bracelets and necklacesth natural and synthetic beads and supplies

purchased from a bead store

1 Wirewrapping. With brass or copper wire, turn fossil shark teeth into necklaces or
wrap a cab to hang from a necklace.

1 Gemdone trees. Small, polished gemstone chips from a tumbler can be transformed
into leaves when glued onto tree limbs swirling out of twisted copper wires.

1 Carving and sculpting. Soft rocks like soapstone or alabaster can be carved and
shaped fairly easilwith metal awls, files, and sandpaper.

1 Flint knapping. Turn flint, agate, or obsidian into arrowheads and knife blades.

Knapping, though, can lead to nasty cuts, so appropriate training and precautions,

along with eye protection, are mandatory!

Scrimshaw. Inscribe and ink scenes onto fossil ivory or tagua nuts.

Intarsia, inlays, and mosaics.This craft required much precision and patience.

Sphere making.Yo u 6 | | need an expensive machine an

Faceting. This requires expensive machipand a lot of time and patience.

Forging glass beadsDue to the fire hazard, this is for your oldest juniors

Metal smithing. Due to working with torches, this, too, is for your oldest juniors.

= =4 =
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There are a variety of projects you can do with simymelied stones for very young
kids. I-f mome dj é W edatehers, abowk. |h addjtiort, kids can glue
seashells and tumbled stones against a framed background in the shapes of flowers. Or
they can coat a simple clay flowerpot with plasteselfhardening clay ahpress in

tumbled stones for a mosaicintay effect. If you have a club member with a drill who

can drill a large number of tumbled stones for you kids, you can teach them to make bead
necklaces with freorm tumbled stones.

Resources to Guide You irChoosing andPracticing a Lapidary Art .
Many magazinesind bookgprovide good ideas for lapidary projects. Some include:

Magazines:

1 Rock & Gem

1 Lapidary Journal Jewelry Artist
1 Gems & Gemology

Books:

T Ann B e Beadwork BaskE(Sterling Publishing Company)

1 Jack RCabdlox @utingGem Guides Book Company)

1T Henr y CTheBradk @t CuttinfGem Guides Book Company)

1 Pansy D.ntrdducteoon te lcapidaryKrause Publications)

T Ti m Mc CITleiCgnipleté Metalsri{David Publishing, Inc.)

T Ji nks Mdie®anaMaking&hartwell Books, Inc.)

T James R. TMiet Rloelklh® s n(GemsGuitks BodkoComplany)
T Edwar d J .Fac& QuitkraiHaddbodksem Guides Book Company)

T J. WeHoweéemdnble Polish @&nstone$Gem Guides Book Company)

The Rio Grande company (suppliers of lapidary materials) allows you to access free how
to video clips on varied lapidary projects. Go to their web siey.riogrande.comand
cdick on ALearn with Rio. oo

Your Own Local Experts:

In addition to booksind videosdraw from the experience of your own adult club

membersn helping kids learn about the various lapidary arts they might\tgny clubs

have an expert in cabbing, anotirefaceting, another in metal smithing, etc. In the

Ventura (California) Gem and Mineral Sagiemember Wayne Ehlers sponsooadh

making workshops fokids and adults alike, and peepared a set of handouts. In basic,
stepby-step fashion, these in@ed instructions for making a cab, useful hints, and a

gl ossary of | apidary ter ms Whoatethéerdost a cab? a
experienced lapidary artists in your club? Work with them to prepare a set of handouts

with simplified instruction@nd guidelines to distribute to your junior members, with

emphasis on one or two basic arts (e.g., cutting and shaping a cab, wirewrapping,
soapstone carving, rock tumbling and making


http://www.riogrande.com/

Backup page 4.3: *Workshomfety and maintenance

Note: This activity is required for kids to earn the Lapidary Arts badge.

Before kids are allowed to flip on a single power switch in a workshop, they should be
required to read and sign a sheet outlining workshop safety nddsarn about all
equipment. Machinery can be dangerous. Help kids learn how to operate rock saws,
grinding wheels, and othéwols safely, and make suegperienced adwdtarepresent in
helping them through their projects. Whether working with kidsdults: safety first!

There are all sorts of lapidary arts, each requiring different materials, tools, and

procedur es. Al so, according to Murphyods Law
wrong. Thus, no listing of safety rules can ever be completeaay listing that tried

would end up filling several volumes. There are, however, some basic safety rules. Kids

should be encouraged to create their own set to match the project they undertake. Here

are a few examples:

Always have at least two peopiethe shop when equipment is in operation.

Keep your workspace neat and organized and your equipment clean and in good

condition; clean up equipment immediately after each use.

T Learn about equi pment bef orrequipnhentpepd ng t he
S

1
1

manuals and take note of manufacturers?o a
9 Stock a firstaid kit in your workshop, along with an emergency phone number.
1 Keep a fire extinguisher in your workshop and be sure it is in good working order.
1 Decide what you @ed for your project ahead of time, and then have all necessary
materials and equipment close at hand.
T Dondét wal k away and | eave running equi pmen
being used.
1 Wear safety glasses or goggles when hammering, sawingingy;iredc.
1 Keep a workplace thoroughly ventilated to avoid breathing rock dust or fumes from
adhesives and, if necessary, wear a facemask to protect your lungs.
1 If dry sanding, check frequently to makeeyour stone does not overheat, and wear
a facemasland/or work with a suction ventilating device.
1 Diamond saw blades should not be run dry because the heat generated will ruin them;
always use a lubricating coolant with a diamond saw blade.
1T Don6t overload electrical <circuits.
1 Make sure any belts connectiggnding wheels or saws to motors are shielded.
1T Dond6t wear | oose sl eeves when working with
long hair.
1 Keep electric motors and switches dry and grounded to prevent electric shocks.
T Dondét all ow gr i rpavater ghilendiedoealosl unbalancedwddels. u
1 When grinding small stones or grinding without a dop stick, you can protect your

fingers by wrapping the tips in tape or bandages.
T Dondét use too much pressure when sawing or
grinding stones to the work.



Backup page 4.4: *Completing a lapidary proj&ct

Note: This activity is required for kids to earn the Lapidary Arts badge.

Your club should prepare a good supply of agate and jasper slabs, chunks of soapstone,
petrifiedwood, onyx, and other rough materials. These should be on hand along with

spools of wire, bell caps, etc., to give kids a plentiful supply of material with which to

experiment and practice in crafting lapidary projedtéire, bellcaps, and other lapigar

mountings, findings, and materials may be purchased from dealers at gem and mineral
shows or at rock shops, bead shops, variety
Franklin, or via cataloguers such as Rio Gratdegsley North, Diamond Pacific, Fire

Mountain Gems and Beads, and others

Then, you should schedule and sponsor several supervised sessions with as many adults
assisting to give kids as much emeone guidance as possible, with parental attendance
required as wel | . owmmsatigfy thel regarementskfor thisbadge. t hei r
As with any art, successfully completing a lapidary project requires training and

planning, and then practice, practice, and more practice, under the watchful eye of an
experienced mentor.

Cabbing Without a Workshop.

Relvan Zeleznik of Stamford, Connecticut, shared this activity for those juniors groups

not all owed to work in the adultsd workshop
facilities altoget her . youctafturrytoothérmaatvititsaci ng suc
described in Activity 4.2 (rock tumbling, beading, wirewrapping, etc.). Still, thexe is

way, described by Relvafgr kids to learn the basic principles of cabbargiproducing

a nice, finished cabochon For t hissneongiroyoud dlub who eaéald and

cut soft stones (opals, common opal, Petpsitone, alabaster, travertine onyx, etc.) as

small, thumbnats i zed per for ms. I f you dondét have a
these, you might approach a dealer for a suppl

Dop the stones atop nail heads with dop wax and give one to each child, along with small
square sheets of coarse, medium, and fineowdty emery. Start with the coarse emery.
Placing the sheet in your palm, add a few drops of water and begiimgrthd stone

against it using a rocking, twisting, circular motion. Grind, adding drops of water as
necessary, until the cab is domed and smooth. Then rinse the stone and wipe it clean and
repeat with medium and then fine emery. For a final poliske gach child a small

leather pad dabbed with a light frosting of aluminum oxide polish mixed with water on

the rough side of the pad. (This can also be done on the back of one of the emery paper
sheets.) To remove the stone from the nail, place itieezér for just a few minutes; it

should pop right off with gentle pressure. While the results may not be as shiny and even
as I f done with an expensive Gentitme this ApoO
cabbing experience.



Back-up page 4.5: Shamy your lapidary project

Encourage kids to bring a finished lapidary project to a club meeting to share with friends

and to explain the steps that went into its creati®nyou might have them write brief

articles for the club newsletter to describeittprojects and to outline the steps taken in

making them. Finally, as a third possibility, you might help them create an exhibit for

your local gem show. Such an exhibit could be devoted to a single lapidary art, showing

all the steps that went intoafting the finished item (for instance, showing how a rough

rock was slabbed, preformed, ground, polished, and then set in a finding), or it might be

an exhibit showcasing a variety of finished

Note: Kids who prepare an oral or written repoitan use this activity toward satisfying requirements for

the Communication badge simultaneously (Activities 7.1 and 7.2). Those who display their lapidary work
in a case at a gem show or some other public venue cahiasetivity toward satisfying requirements for

the Showmanship badge (Activity 6.4).



5. Collecting

Kids of all ages love to collect, and most rockhounds are pack rats at heart. We like

nothing better than to assemble an assortment of rocks found @umeys, traded with

fellow collectors, or purchased at gem shows and rock shops. A proper collection,

however, is more than a bunch of rocks and/or fossils tossed into a box. The value of a
collection | ies in it s clidedwithayourspetcimens: evihat i n t he
it is, where it came from, who collected it, and other unique information. The collection

also should be properly organized and stored so individual specimens can be cared for

and retrieved easily. Curating your treasyseovides an opportunity to learn about the

speci mens youbve collected while improving b
your collection. Here are some activities toward these goals:

Activity 5.1: Building a collection

Build a rock, mineral,dssil, and/or lapidary art collection with at least 10 to 20
specimens. A collection can focus on just one sort of thing (a collection of minerals, a
collection of fossils, a collection of jewelry), or it can be a mixture of all these things.
Some peoplget very specialized, collecting, for instance, different kinds of shark teeth
or different forms of quartz. Ultimately, a collection reflects the interests of the collector.

Activity 5.2: Cataloging and labeling your collection

Take care to curate yocollection. Number your specimens and, for each one, include a

label and keep a logbook or catalog with key information. For rocks and minerals, this

includes what it is and where it came from. For fossils, you should include both those

facts as wells information about the age of the fossil. Labels for a lapidary project

mi ght include what it is, what iitdéds made fro

Activity 5.3: Storing a collection

Store your collection. Each specimen should be in its omall ®ox or baggie. The

small boxes might then be kept in trays, shoe boxes, cigar boxes, shallow shelves, soda
flats, or whatever works best for you and the space you have to store your collection.

Activity 5.4: Displaying your collection

Prepare a dplay to exhibit to your fellow pebble pups at a club meeting or to show to the

public in a club show. In this display, you should include not just your specimens but

also labels to tell your viewers whatsti t hey 6 r e s e @& Bhowmanshif)See Badg

Activity 5.5: Reporting about your collection

Give a presentation or write an article for your club newsletter or a report for your youth

leader about your collection. For instance, what do you like to collect and why? Do you

have any special storiés tell about 2 or 3 of the specimens in your collection? If you

have a miner al coll ection, whatés your most
fossil collection, whatoés your ol dest fossi/l
collection oflapidary arts, describe how a partiaygece was made. (See Badge

Communication.)




5. Collecting

I 5.1 Building a collection

I 5.2 Cataloging and | abeling your collectio
I 5.3 Storing a collection

I 5.4 Displaying your collection

I 5. 5tindgRabgubyour collection

To earn your Collecting badge, you need to complete at least 3 of the 5 activities. Check

of f all the activities youbve completed. Wh
and have your FRA leader sign and forward thigisteethe AFMS Juniors Program

chair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Back-up page 5.1: Building eollection

To help illustrate the range of collectibles, have adult members of your club bring in
examples from their collections. For instance, in my own club we have one member who
specializes in trilobites and has a collection of literally thousaht little bugs.

Another member loves petrified wood and has assembled a collection of beautifully
polished rounds from around the world. Yet another onlycs#lécts and has an array

of natur al mi ner al speci memasandNevada. Yfeound i n t
another member loves to selbllect jasper in its many forms and to craft what he finds
into cabochons; hebds got a great coll ection

with samples of the rough from which they were ma8ill others have colorful
collections of polished banded agates, personally craftetethgemstones, an
assortment of fossil insects, and so on.

Adult members sharing samples from their collections will illustrate to kids the range of
possibilitiesfoc r eat i ng t heir own coll ections. It 6s
adults of their adventures as kids (especially any funny stories and misadventures) and

what got them started in collecting the things they do.

In encouraging kidstocolled,| so teach responsibili-ty. For
collectingo in the field. We should take on
leave some for those who might follow us. We should respect private property and

protected items and reportyarare or especially unusual items to a museum or other

authority. Federal and state laws protect some items, for instance, vertebrate fossils or

Native American artifactsRefer kids to the AFMS Code of Ethics included with Back

up page 8.1Finally, kids should strive to learn about the items they collect and should

record observat i on sveaolaetted(se¢ Activity®.B) todutntheh at t he
activity of collecting into an educational opportunity.

Note: Because several other badges imedbuilding a collection, kids can work toward earning their
Collecting badge and other badges simultaneously. For instance, see Activities 1.3 and 1.4 (Rocks &
Minerals), 2.3 (Earth Resources), 3.4 (Fossils), 10.1, 10.3, 10.4, and 10.5 (Earth Prackk<geahd 11.5
(Earth in Space), 12.6 @d Panning & Prospectingll4.1 (Stone Age Tools & Aj)6.1 through 16.7

(The World in Miniature)and 18.3 (Fluorescent Minerals)



Back-up page 5.2: Cataloging and labeling your collection

Properly caring fg or curating, a collection greatly improves both its scientific and
economic value. Kids should be taught how best to curate the rocks, minerals, and fossils
they collect and the lapidary works they create. Detailed information about the collection
asa whole and the specimens contained within it should be kept in a logbook or catalog
using 3X5 or 5X7 notecards, a notebook, a ldesé binder, etg or in an electronic
databaseThen for each specimen, a label should be created.

The Logbook or Catalag.

A logbook or catalog provides a systematic resource for recording and retrieving

information about the contents of a collection. Collectors are generally encouraged to

number their specimens, placing a dab of whitegaint t ypi st d sinaor recti on
i nconspicuous spot that wonét show if the sp
number in black India ink. Sometimes you can write directly on the specimen without

the use of paintOnce the ink has dried, you might coat it with clear nalisp.

Thereds no one, universal way to number a co
system that works best for his or her collection and preferences. The simplest method is
starting with the first specibeengeaghoudve col |
Ssubsequent speci men: 1, 2, 3, 4, etc. Howe
that incorporates descriptive information.
collection by geological period or epoch and then by locality. Sod trays for the

Eocene Epoch that are subdivided by localities. All fossils collected from the Eocene

Epoch are given a number starting with AEO0 f
designation: AO0 for Ojai,hcC@&idlormaa, NRKREOF
Kemmerer, Wyoming. Then each fossil from a specific locality is numbered starting

with #Al1l.0 Thus, my Eocene fossils from Kemn

EK3, etc., and my Eocene fossils from Ojai, California are numberdg EQ2, etc.

A mineral collection might be numbered by a specific locality, county, state, or country.

Thus, al | your minerals from Brazil mi ght b e
for Brazil. Or you might choose to number by type of minefélus, all your quartz

speci mens might be numbered Q1, Q2, Q3, etc.
fluorite specimens are numbered F1, F2, F3, etc.

A collection of lapidary arts might be numbered by the sort of artwork (grouping all cabs

togete r under AC, 0 all faceted stones under @fF
1, 2, 3, 4,5, etc., or a more complex system incorporating locality and age information,

the important things are to pick a system that proves most useful to you arettinds

essenti al i nf doo-eaaytto favget ydars dotvn thetrodds a | |

Once youbve settled on a system and have beg
the number for each should be recorded in the logbook or catalog along with other key
information. For rocks and minerals, this includes what it is and where it came from. If



the specimen is setfollected, you should record detailed information about the

collecting site, including written directions and a map for how to get to it. If you

purchase a specimen, you should get as much information as you can from the dealer

about where the mineral came from, including, if possible, a specific location or mine.

(This is one way to separate truly excellent dealers who are interested in thiéiscie

value of minerals from those who are in it |
care to record and keep such information.) You might also record when you collected or
purchased the specimen.

Thus, a complete catalog entry for a mineral migbliude the following fields:
Specimen number assigned to the mineral.

Common name of the mineral.

Locality where the mineral was found.

An indication as to whether it was selfllected, traded, or purchased.

Name of the person who collected it.

Date itwas collected or purchased.

If purchased, name ofeldealer and thgrice and any inf@about previous owners.
Miscellaneous notes, including directions and map to the locality iteb#cted, and
notes about the collecting site.
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For fossils, you shodlinclude all of the above as well as information about the scientific

name of the fossil and its geological age:

1 Specimen number assigned to the fossil.

1 Common name of the fossil.

1 Taxonomic information, including the scientific name of the fossil. (Yoy g& as
detailed as you like withts, but most include at least the Genus and Species.)

1 Age of the fossil. (The more detail, the better. At the very least, you should record

the geological Period or Epoch; at best, you should include the Formatienemd

the specific horizon within a Formation.)

Locality where the fossil was found.

Name of the person who collected it.

Date it was collected or purchased.

If purchased, name of the dealer and the purchase price.

Miscellaneous notes, including directicersd map to the locality if setfollected, and
notes about the collecting site.
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An entry for a |l apidary project might includ
made from (and the purchase price of the individual components, or information about

where you collected or purchased the rough material to use in your project), when it was

made, who made it, and estimated value. You might also include notes about any special
techniques and equipment used to create your project.

| t 6 s s eahydbbusare cdmpalsive enougho record all the informt i on | 6ve
indicated, but the effort is worth it fenhancing the ultimate value of a collection, and
you should encourage kids to make cataloging a routine part of their collecting activity.



Labels.

A labd is simply an abbreviated version of the full catalog entry, capturing only a few

key points that will fit on a card small enough to store with a specimen or to show

alongside a specimen in a display. For a mineral, at the least you should include the

common name of the mineral and its locality. For a fossil, you should include the

common name, scientific name (Genus and Species), locality, and age (period or epoch).

For a | apidary project, you might include wh
made it (e.g., a Jade Vase, created by Jane Dhile the above may be fine for most

purposes, if entering comi&in in an AFMS oraregionde der at i on show, Yyou:i
specific requirements for labeling contained within the AFMS Uniform Rules, which

should be consulted foifterent categories of displaygww.amfed.org/rules/rules.htm

Electronic Data Keeping.

As a collection grows, it can become increasingly difficultetmember and keep tiaof

your specimens, even if recorded in a handwritten logbook. Alsadwhidten logbook
canprove inflexible to use. One invaluable alternative is the computer. You can use the
database or spreadsheet functions that come packaged with most cotopreate your

own electronic catalog, or you can turn to commercially available software. For instance
The Fredrick Group el | s A T F GC o-m&de software for cataloging éaots

about a rock or fossil collection. (The Fredrick Group, IREQ.Box 1698, Cumming,

GA 30028, phone 86679-9284,www.fredrickgroup.con) Also, Steven Ouderkirk of

West Richland, WA, has created a free computer application with which you can catalog
specimens along with digil photos, info on collecting sites, GPS coordinates, and
purchase and insurance values. Besv.sasklithic.com

Advantages of a computerized database aralflity to easily edit information and

quickly and easily pull up information about a specific desired field. For instance, if you

have a quartz collection from around the world, you might want to pull up the records for

just your amethyst speci mens. Orrtpper haps yo
specimens from a single country or region. A computerized database makes it relatively

easy to pull p related files like these. Wittigital photography, some collectors even

incorporate photos of collecting sites and their individyecimens inttheir databases

to make it even easi¢o match an entry in a catalog with a specimen in a drawer.

Cataloging and Labeling Group Activity.

Turn cataloging anthbeling into a group activityHave kids bring parts of their
collections to a meeting andovk with them to devise numbering systems. Then work
further to identify, label, and store specimens, thus giving them ftandsperience
before going home to catalog and label the rest of their collections.

Note: Kids who create an electronic catalogn use this activity to satisfy requirements for earning the
Rocking on the Computer badge simultaneously (Activity 15.4).


http://www.amfed.org/rules/rules.htm
http://www.fredrickgroup.com/
http://www.sasklithic.com/

Back-up page 5.3: Storing a collection

Just as there are many individual ways to catalog a collection depending upon the nature
of the collection and the preferences of the collector, so there are different sorts of storage
methods and containers. The methods and containers tend to evolve with a collection,
progressing from cardboard boxes to fine cabinetry with shallow traydraners.

As young children, many of us began with simple egg cartons, which are actually perfect
for holding and sorting small specimens. Individual cups separate each mineral or fossil.

And thatdés the main thing inmdividuddspecsnensg a st or
separate from one another so that | abel s don
problem if youbve affixed a number to each s
number in a catalog, but you still want to make sure mineralserifds s dondét rub ag

one another, causing unwanted scratches or chips. So you want a system like an egg
carton with its individual cups. A similar, sturdier option is the plastic box with hinged
lid and square compartments sold in crafts stores orfisiting tackle.

Lapidary supply houses and dealers at some shows sellgatdrdboard boxes in a

variety of sizes. You should also collect small cardboard containers whenever you can.
For instance, the cardboard boxes that hold greeting cards, Iooxies$, or even the cut

off bottoms of milk cartons make great specimen containers. You might also store
specimens in small plastic baggies. Your boxes or baggies with individual specimens and
their labels can then be organized and stored in cardboadlatdto hold a whole
collection. Get soda flats of two slightly different sizes so that one can serve as a top to
protect a collection from dust and so that you can stack a collection as you fill more and
more boxes. Shoeboxes and cigar boxes alsk welt for holding various specimens.

Also, boxes that hold reams of typing paper can make great flats by trimming the bottom
down to match the top to create a perfect storage box with lid.

A nice container for both storing and displaying a collectianRker mount. This
consists of a sturdy cardboard bottom filled with cotton. Specimens are arranged in the
cotton. Then a top with glass is fitted over and held in place with pins.

The most sophisticated and permanent way of storing a collectiom igriit of wooden

shelves or trays kept in a cabinet. l 6ve bu
easier than | initially imagined. Or, if you can afford it, you can buy shallow shelves

meant for storing maps or art supplies or wooden or rab&Ves built for mineral and

fossil collections from scientific supply ho
produced units can easily run into the thousands of déllacsan option for the budget
of 99.9 percentofthei ds | 6ve éeéahver worked wit

As an activity, bring in a variety of shoeboxes, cigar boxes, cardboard flats with lids,

plastic fishing tackle and crafts boxes, and small boxes and baggies to talk about

organizing a collection with handas examples. Follow this up at your next thagby

having kids bring in examples of how theyove



Back-up page 5.4: Displaying your collection

Backup pages for Badge 6 on Showmanship provide information on where and how to
display. You should refer to thosadbup pages for reference in assisting kids in
satisfying Activity 5.4.

Note: Kids can use this activity to satisfy requirements toward earning the Showmanship badge
simultaneously (Activity 6.4).



Back-up page 5.5: Reporting about your collection

Backup pages for Badge 7 on Communication provide information on preparing an oral
or written report. You should refer to those bagkpages for reference in assisting kids
in satisfying Activity 5.5.

Note: Kids can use this activity toward satigfg requirements for the Communication badge
simultaneously (Activities 7.1 and 7.2).



6. Showmanship

A fun part of collecting and the | apidary ar
di splaying at a | ocal gem ohlhuaw,0ownme crodtl exrtliyo
also to learn from others, getting advice, sharing tips, and forging bonds of friendship

through mutual interests. But building an effective display involves more than getting a
glassfronted box and throwing in a bunch of rockefore you enter an exhibit into a

show, county fair, or elsewhere, you should learn the rules of effective showmanship.

Activity 6.1: Techniques for effective displays
Learn the techniques of assembling an effective display, such as balance, color
coordination, labeling, and lighting. List them from memory.

Activity 6.2: Holding a workshop on display ideas

Hold a workshop with fellow club members to discuss display ideas. Have a display case
at hand and see what happens when you use variouofypesgerials as background

liners (light versus dark materials; plain versus patterned cloth; etc. What happens when
you vary the lighting or use risers or stands to raise display specimens?

Activity 6.3: Observing and evaluating displays

Either aloneor with a group, visit a museum with rock displays or a gem show with

exhibits. Carefully observe the displays, taking note of what catches your eye as being

effective or not so effective. Make a checklist of techniques for effective displays and

judgethe displays you see against the checklist. Then hold a discussion about what

wor ks and what doesndét in a display. How co

Activity 6.4: *Making your own public display

Note: This activity is required to earn thibadge.

Gather together the best of your rock, mineral, or fossil collection or your lapidary
artwork and prepare a display for public exhibit. Good settings for displays include your
school, county fairs, libraries, a local museum, a rock club showsmemce fair. Such

a display might be done individually or collectively. If collectively, your club might
approach a public library about doing a display for a month. Libraries like to do this, and
they often use it as an opportunity to highlight theioks on that particular topic.

Activity 6.5: Entering competition

Enter into competitive display at your regional show, at a county fair, or elsewhere.
Competitions usually have very specific sets of rules or guidelines that all entrants must
follow. Work with your youth leader to make sure you understand whatever rules may be
in place for the competition you enter.




6. Showmanship

|l 6.1 Techniques for effective displays

| 6.2 Holding a workshop on display ideas

| 6.3 Observing and evaluating displays

| 6 Making*your own public displayfrequired to earn this badge)

|l 6.5 Entering competition

To earn your Showmanship badgeu need to complete at least 3 of the 5 activities.

(Please note that successfully completing Activity 6.4 is required to earn this badge.)

Check off all the activities youobve compl et e

below and have your FRA ldar sign and forward this sheetthe AFMS Juniors
Programchair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Backup page 6.1: Techniques for effective displays

For detailed background on displays, you might purchase Patricia Mummert and William

S h e | BExtibitthg The Show Biz Aspect of the Holdoyailable from the Eastern

Federation of Mineralogical and Liglary Societies. Help your kidsdevelap At i p | i st o
of do 6 s s deffective displdying. For instance, kids should learn such rules as:

1 use neutral liners to highlight, not detract from, specimens
Display cases often look best when lined witttlclwrapped tightly around sheets of
cardboard or plywood cut to fit snuggly along the case sides and bottom. Two rules

govern choice of <cloth. First, you want the
t he background,; c¢ h an@agpearaace.cAvoal pditerrts (spots,6 S neut r a
checkers, paisley, stripes) and avoid cloth

in color. Plain linen, canvas, or burlap in a neutral color usually works best. Second,

choose a color that will highlig your specimens. Dark specimens can get lost against a

dark liner; instead, use pastel shades of light blue, tan, eggshell white, etc. If displaying
light-colored specimens, a dark liner (black, navy blue, dark olive green) may be more
appropriate. Chose a col or that enabl es your specim

T use balance (in size of specimens, colors,
across a display in an aesthetically pleasing way

Choose specimens that compliment one anothgzéand shape and arrange them

symmetrically around a center. A large specimen shoved to the side of a case can make a

display look lopsided. However, a single large piece placed in the center and surrounded

by smaller pieces can provide a pleasingdff If using risers, place larger specimens

toward the bottom of the case and smaller ones toward the top to lend a sense of

Agravityo to the display. I f displaying col

provides interest to the viewer; fmistance, alternate dark and light colored minerals.

f use neat, clear | abeling thatodos both preci
Handwritten labels with spelling errors on jaggedly cut pieces of paper leave a bad

impression. If possible, you shdulise labels that are typed in large, bold print that is

easily read from a distance, and labels should be uniform in size. Keep information on a

label to a minimum; the centerpiece of a display should be the rocks, minerals, fossils, or

lapidary piecesand the labels should providebackp i nf o but shoul dné6t s

T use lighting thatds neither too bright nor
Most cases include lights, which is essential to best highlight your display. At most
federaton-sponsored shows, no more than 150 watts of lighting is usually recommended.

Light should fall evenly throughout the case, with no round spotlights or shadows.

1 finally, consider using a theme or story to tie a display together

This is especially efféive for educational displays that illustrate a process; for instance,
the steps in how to make a cab, moving from rough material at one end of the case to
stones that are polished and set in a mounting at the other end. Or you might display a
grouping ofminerals or fossils from one locality or formation; or one sort of rock (for
instance, an agate collection) or fossil (a collection of trilobites).



Back-up page 6.2: Holding a workshop on display ideas

Once your kids are familiar with the basics adexabling an effective display, hold a
seminar at one of your monthly meetings to review those basics in an interactive manner.
Such a seminar should be haimfs with a display case froaindcenter to vividly

illustrate display techniques.

For instancebring in different sorts of liners to show how specimens can get lost against

a Abusyo background of plaid or paisley vers
neutr al background. Demonstrate how dar k sp
againsg a background of beige, eggshell white, or light blue but get lost against a black

background. Conversely, show how ligitiored specimens are enhanced against that

same black background.

Show the difference that lighting can make, starting with ria b all, and then
illustrating problems of highvattage light bulbs that glare or bulbs that are too small and
that create Aspotlightingo effects within a

Demonstrate appropriate use of labeling. Show labels that are too large and too crammed

with dense text versus those that are small , ¢
lllustrate the difference between hawdtten labels cut out jaggedly with scissors versus

typed or printed labels measured for uniformity and sliced evenly with & pafber.

Show labels printed on thin paper that ends up curling at the edges versus labels printed

on stiff card stock.

lllustrate effects that risers or glass shelves or acrylic display stands can have by adding

depth to a display. For instance, shamvassortment of rocks lined up in rows in an

unlined case. Then show that same assortmen
risers, and that includes stands beneath the specimens.

In a display, especially one entered into a competitionpatlimens should be free of

dust, dirt, and fingerprints. Leave a cluster of clear quartz crystals outside for several

weeks and bring it in along with a pan of water and a toothbrush to illustrate the dramatic
effect a simple scrubbing can have on spenirse (But dondét try this

After reviewing general display techniques, let the kids themselves play around with a

case. You can bring in materials yourself for them to experiment with, or you can have

them bring in their own collection©®on 6t just | ecture and distri
Adondt ds. 0O Let the kids see for themselves
arrangements and display techniqudsyou have members who have taken slides or

prints of displays at various showesnice touch is a brief slide show or photo album of
awardwinning cases to show how it can all come together.

The GeeJuniors of the Summit Lapidary Club (Ohio) have prepared a nice worksheet
you might copy and distribute to help your juniors work tigio an evalu#on session as
shown on the néxpage.



WORKSHEET FOR EVALUATING DISPLAYS

(courtesy of the Summit Lapidary Club Geo-Juniors of Ohio)

Display background:

Plain, neutral color: Dark colors: Patterned background:
What stands out? The liner: The items being displayed:

Are the case and items clean?

Balance of display:
How is the display arranged? By color: By size: By shapes:

Do colors coordinate or contrast?

Do large items balance nicely with smaller ones?

Does the display have a balanced look? Or is it heavy in one area?

Is this display pleasant to view?

How might you change the balance?

Labeling:
Are labels easy to read?
Are labels typed or handwritten ?

Do you understand what the labels say?
Are all words spelled correctly?
Do the labels overwhelm the display?

Lighting:

Is there enough light to clearly see all the items being displayed?

Is the light too bright or too dim or just right ?

Does the light fall evenly all across the case?

Theme:

Is there a theme or story? An example would be if there is one type of rock or
fossil; or dordrdatngva lapidaby prfoject Usshere such a
theme?

If yes, is that theme clearly displayed and conveyed?
|l s there anbeVer &ixlpriegtsist ngg tdoe theme?
What suggestions do you have to change or improve the display around a
theme?




Backup page 6.3: Observing and evaluating displays

To satisfy the requirements for this activity, have kids write a brief written evaluation of

three or four cases theyodbve seen atm a rock s
or in a jewelry store window or elsewhergs a start for gathering information for their

report, they might use the worksheet contained with Activity 6.2.

In their report, they should illustrate a basic awareness of the techniques for effective

displays and they should provide recommendations for ways in which the displays they

viewed might be improved, whether through more effective lighting, better labels, a

di fferent arrangement of specimens, or a sin
surprsed how many cobwebs you can find in some museum displays!)



Back-up page 6.4: *Making your own public display

Note: This activity is required for kids to earn the Showmanship badge.

A fun and rewarding aspect ofcoledaed atdobby i s s

|l earned about with others. Coll ections aren
Kids should be encouraged to share their collections in a public display. The best venue

for that is your own c¢l| ub 6 d9yansighboangcluboc k s how
or society.

I f you club doesndét hold a show and i f neigh

conveniently attend, other options to explore include a display at a county fair, in a lobby
or library window display case at elementar secondary schools, or at a science fair.
Opportunities abound. For instance, my local public library has a display case in its foyer
and welcomes individuals and nonprofit organizations installing educational displays for

a month at a time. Regidmauseums sometimes also provide a display case for a
temporary rotating display. These often must be reserved months in advance, so do some
early legwork to locate such public spaces.

Check for opportunities like these within your community. Then tagsis kids in
taking advantage of them!

Note: Because several other badges involve making a public display, kids can work toward earning their
Showmanship badge and other badges simultaneously. For instance, see Activities 2.3 (Earth Resources),
4.5 (Lapidary Arts), 5.4 (Colleing), 7.3 (Communication®.2 (Leadershipl7.8 (Special Effects), and

18.4 (Fluorescent Minerals)



Back-up page 6.5: Entering competition

Each year, each of the seven regional federations of the AFMS holds a show and

conveantion that includes the opportunity to enter a display into competition to earn

ribbons and plagues. Junior members can even win a financial reward! The AFMS holds

a joint show and convention with one of the regional federations, rotating over the years

to each region. The juniors case earning the most points at an-afilt8ed show

wins the AFMS Lillian Turner Award, which includes a certificate, a mineral specimen,

and a $100 Series AEO Bond. Thus, it really

Over the years, theFMS has devised a detailed system of rules for all the different sorts
of displays that represent the varied aspects of our hobby. Categories range from all
manner of lapidary arts (sphemaking, cabbing, faceting, beading, intarsia, etc.) to
mineral ollecting and fossil collecting (with categories for micromounts, thumbnail
specimens, and larger specimens; for-selfected fossils and purchased specimens; for
materials from a single locality and those collected from around the world; and so on).
Each category comes with its own requirements and rules), andrder to ensure

uniformity in judging these rules have been collected together in a rather thick packet.

The junior program leader should obtain a copy of the AFMS Uniform Rules, read

through t, and be on hand to help guide kids who wish to enter a competitive display.

The rules can be complex and difficult for even an adult to follow, and entering
competition can be daunting for anyone, youn
y o u r displagsgoéthem, you should be on hand to provide support, pointers, and

advice based on a full knowledge of the AFMS rules for exhibiting.

The AFMS Uniform Rules may be purchased through the American Federation of

Mineralogical Societies or your regiainfederation, or it may be downloaded free from

the AFMS web site dittp://www.amfed.org/rules/rules.htm (l'tdés a Il ong docu
make sure you have plenty of toner and paper in your printer!)

Within the Uniform Rules are sheets that explain at a glance the things to be judged
within specific categories and the number of points allocated to each thing. You should
copy these sheets to share with kids entering a particular category.

These Federatites ponsored shows arenét the only opport
competitions. Check around your local area. County fairs often sponsor competitions for

hobbies and collections. Schools sponsor science fairs. If you come up dry, hold your
owncompetit on f or your junior membsamsgalshowd pebbl e
utilizing the AFMS UniformRules or developing rules of your own, such as the ones on

the next few pages sent in by Audrey Vogelpohl of the West Seattle Rock Club.


http://www.amfed.org/rules/rules.htm

JUNIOR DISPLAY EDUCATION

(courtesy of Audrey Vogelpohl, West Seattle Rock Club of Washington)

Assisting junior members to display what they have collected, whether self-
collected or purchased from commercial dealers, can be accomplished with this
simple set of guidelines designed specifically for juniors. These guidelines are
meant to be used at the club level for local show displaying.

Any junior can participate. The guidelines are designed with display categories,

age grouping, judging, points, and ribbons. Displaysmust be a juni ords ow
and effort, with coaching from a parent, guardian, or sponsor. Rules of

participation are kept simple and aimed at the Junior level. These guidelines are

not intended to distract or prohibit any junior from entering formal Federation

show competition under the AFMS Uniform Rules but to provide a somewhat

more simplified introduction to competing at the local level.

Ribbons only will be awarded. There will be no trophies unless a junior is
participating in competition under the AFMS Uniform Rules at a regional or
national Federation show. The points used for this local program are for training
only and are not equivalent to the points system used with AFMS Uniform Rules.

Judging will be education-centered in order to provide the junior with helpful,
constructive written feedback for any points taken off. Literally all judging
criticisms need to be fully explained so the junior will have a primer to work from
and improve. The goal should be to build confidence in the junior exhibitor to
move to the next step of entering competition at a Federation level.

A NOTE TO PARENTS

It is very important to have your support. We hope that you will work with your
child or children if they have an interest in displaying their material. These
guidelines are to assist you in understanding the process of juniors entering a
display in our own local club show. Please ask questions of the Juniors Chair
and other fellow club members and learn basic steps that will help your own child
create an excellent display for the public to appreciate.



RULES FOR JUNIOR DISPLAYING
PART 1. GENERAL GEM & MINERAL SHOW DISPLAY GUIDELINES

1.1 Decide what you want to display

What do you like to collect?

Specimens from a special field trip?

What is the show subject or theme?

What will make your display special? (unique, best quality, complete
collection, dramatic specimen, favorite)

e. Examples of your lapidary skills? (carving, cabs, faceting)

f. Have you made jewelry or gem trees?

apop

1.2 Communications from your display
a. Present your display as if you are speaking to a new friend that you
have not met yet.
b. Purpose of your display is sharing the art of nature, public education,
and promoting your interests and club hobby.
c. Keep it simple without too much wording.
d. Coordinate colors that are pleasant to your eye and that highlight the
specimens.
e. Avoid use of excess fApropso (feathers
metal) in your case because they steal attention from specimens.

1.3 Specimens you decide to display
a. All same material or different types of gems, minerals, or fossils.
b. Size may be large or small, uniform or mixed.
c. Quality should always be the very best you can provide.
d. Number of specimens should be just enough to make your display
easy to view and not | ook too fibusyo or
e. Large specimens in back of display case, smaller in front.
f. Always wash/clean your specimens before placing in the case.

1.4 Labeling your display

a. Always have accurate names, correct spelling, punctuation, and
information. To help avoid mistakes, proofread twice, then ask
someone else to read the labels.

b. Use uniform size of lettering on the labels and make letters large
enough to read at about two feet from the front of the case.

c. Individual labels for each specimen should include, at a minimum,
correct name of mineral or fossil and origin, or where found.

d. If all material in a case is the same sort of material (all calcite; all
trilobites), identify on a single label at the back or floor of the case.

e. Lettering should be typed or laser-printed on durable cardstock (not



paper) than handwritten. Plastic covered labels are too reflective.
f. Prepare a label with your name and age, but only place it into the case
after judging is over.

1.5 Display case for your specimens
a. Good display cases are hard to find so begin by borrowing a case for
the show.
b. Typicalcases are AFederation Style, o0 which
two feet deep, and four feet wide, with a glass front. Dimensions
usually vary slightly because there are different builders.
c. Your case should always have a liner that is lighter color (white or
pastels are best) than the dominant colors of your specimens. Dark or
Af | as syl ustallyrdistract from the color effects of the displayed
specimens.
d. Wash hands before installing liners in the case to prevent smudging
with finger prints.
e. Best lighting is clear, incandescent bulbs or tube fluorescent bulbs that
are Acool whited type, not to exceed 15!
f. After you have arranged and labeled the specimens, be sure to clean
the inside of the front glass before securing to the front of the case.

PART 2. DISPLAY AGE GROUPS

For AFMS and Regional Federation competitions, juniors are defined as having
reached the 8" birthday and not yet having reached the 18" birthday as of the
opening date of the show. But for local shows, you might consider a wider range
of ages, broken up into several groups, for instance:

Age Group 1: ages 4 through 7
Age Group 2: ages 8through 11
Age Group 3: ages 12 through 15
Age Group 4: 16 through 17

Having a wider range allows for fairer groupings and also for awarding more
prizes. For more experienced kids who have exhibited before, particularly those
in Age Group 4, you might consider applying the AFMS Uniform Rules when
judging to prepare them for that next step in competitive exhibiting.

PART 3. DISPLAY CATEGORIES
Adapt categories to your own local club interests, but these may include:
3.1 Self-Collected Specimens
Any type, size, or location. Labels must include the specimen name and

location where specimen was found. Date it was found is helpful, if
available.



3.2 Minerals
Any size, type, or location. Must include accurate mineral names and
locations on labels.

3.3 Educational
Any topic or theme relevant to rockhounding or rock uses. Brief, to-the-
point wording is best on all labels.

3.4 Lapidary
Tumbling, polishing, faceting, carving, etc. On the labels, must include
names of lapidary materials used.

3.5 Gem Trees
Must name stones, enamels, and/or metals used.

3.6 Fossils
Any type, size, or location. On labels, identify common names, genus and
species names, locations, and geological age (period or epoch).

PART 4. JUDGING CATEGORIES AND POINTS
Points will be allotted out of an overall total of 100 as follows:

4.1 Showmanship: 30 points.
Overall appearance, detail, arrangement. Does the display stand out
amongst the others?

4.2 Workmanship: 20 points.
Quiality of lapidary and jewelry work or mineral and fossil cleaning and
preparation. How neat and distinct is the work?

4.3 Labeling: 10 points.

Individual and group labels. Judges will evaluate accuracy only. Other
aspects of the labels, such as whether handwritten or printed or whether
done on paper versus cardstock, will be evaluated under Showmanship.
Deductions of 2 points per error to a maximum of 10 points.

4.4 Quality: 20 points.
Color, size, rarity, definitive/classic specimen. Are your specimens the
best you can reasonably find?

4.5 Educational Value: 20 points.
Use of maps, graphs, print, historical background, photos, etc. Will the
viewer learn something from your display?



PART 5. AWARDS

5.1 Blue Ribbon for 90-100 points

5.2 Red Ribbon for 80-89 points

5.3 White Ribbon for 70-79 points

5.4 Certificate for Participating for under 70 points

The points used for this program are for training only and are not equivalent to
the point system used with AFMS Uniform Rules. Remember, this program is
designed for beginners training, so when you enter your display in competition at
a Federation show to compete for Federation trophies, be sure you ONLY use
the current updated AFMS Uniform Rules that are available from your regional
Federation publications office or from the AFMS website, www.amfed.org.

PART 6. REFERENCE SOURCES FOR LABELING

In addition to the AFMS Uniform Rules, several other resources are contained on
the AFMS website (www.amfed.org) to be used in properly labeling mineral,
lapidary, and fossil specimens. These include:

6.1 AFMS Mineral Classification List

This lists the most current names used for properly identifying minerals

basedonF| ei scher 6s GI os s arltylsodidts ndesiteat al Speci
have been replaced or that are now considered obsolete.

6.2 AFMS Approved Reference List of Classifications and Common
Names of Fossils

This list of over 20 pages helps exhibitors place fossils within their
taxonomic context, within their phyla, classes, orders, and subclasses.

6.3 AFMS Approved Reference List of Lapidary Material Names

A lapidary material sometimes goes by a different name than would be

used if the same specimen was entered as a mineral or fossil. For

instance, ATurritella Agatedo is an accept
material were entered as a fossil, it would be called Goniobasis sp. The

AFMS list provides accepted lapidary names to use in competition.



JUNIOR DISPLAY APPLICATION

Exhi bitorodbs&_ Name Age:
Pl ace aexttdtkheénumber of the category for your display:

1. Self-Collected Specimens 4. Lapidary

2. Minerals 5. Gem Tree

3. Educational 6. Fossils

--------------------------------- Do No Write Below This Line

For Judges: Judging Categories & Points
Please provide explanations for any and all points deducted, along with helpful
suggestions. Add comments to the back of the sheet as necessary.

Showmanship i 30 points possible Points awarded:
Overall appearance, detail, arrangement.

Comments:

Workmanship 7 20 points possible Points awarded:

Quality of lapidary and jewelry work or mineral and fossil cleaning and preparation.
Comments:

Labeling T 10 points possible Points awarded:
Accuracy only. Other aspects of the labels (handwritten; printed on paper; etc.), to be evaluated
under Showmanship. Deductions of 2 points per error to a maximum of 10 points.

Comments:

Quality i 20 points possible Points awarded:
Color, size, rarity, definitive/classic specimen. Are specimens the best one can reasonably find?
Comments:

Educational Value 1 20 points possible Points awarded:
Use of maps, graphs, print, historical background, photos, etc.
Comments:



7. Communication

Patof enjoying a hobby is sharing it with oth
something until youdre able to teach i1t to a
an i mportant skill. I f you go onscavems become
that science Iisnd6t complete until your findi
either in a public address or in a journal article or a book. If you go on to become a

| apidary artist, youol !l fi mdtechrmgeeawithenj oy ment
ot hers as an infor mal mentor or in formal wo

to learning the basics of effective communication, both within the hobby and beyond.

Activity 7.1: Oral report

Give a talk to your club or tooyr class at school about a trip you took, a project you did,

a special rock or fossil youdbve collected, e
key questions that all reporters ask: Who? What? Where? When? How? Why?

Activity 7.2: Written report or newsletter article
Write a 250to500wor d articl e for your club newsl ett e
guestions of who, what, where, when, how, and why.

Activity 7.3: Bulletin boardbr poster boardlisplays.

Prepare a bulletior poste board display for your show, library, school on rocks,

fossils, minerals, or the lapidary arts. Use pictures to convey most of your information,
with writing kept to a minimum, mostly in the form of banners and headlines.

Activity 7.4: Correspondig with experts

A great way to learn is by corresponding with experts who have made a career out of

gemology, paleontology, or geology. Write or email a local jeweler, a paleontologist in a

museum, a geology professor at a university, etc. These peeplsually very busy, so

you should briefly tell them who you are and
somet hing very specific youbéd |li ke to know a
your fellow club members at your next meeting or in a regorydur club newsletter.

Activity 7.5: Holding a symposium

Geologists and paleontologists often get together in meetings to exchange ideas, give

lectures, and hold symposiums. A symposium is a series of 3 or 4 brief talks organized
around a specificmi c . Each speaker presents, and the
guestions and discussions. Come up with a topic and hold your own symposium.

Activity 7.6: Writing a field trip guide

Write a guide to your favorite collecting locality. Provide aboief er vi ew of what 6:
be found; how to get to the site, with writt
need and how to go about collecting. (Are the specimens on the surface? Do you need to

dig for them with a shovel?) If several members afry@ub write guides to different

sites, you can put them together into a local guidebook for your club and school.




7. Communication

—_—

7.1 Or al report

Il 7.2 Written report or newsletter article

| 7. 3 Bu lotpeder boardisplasr d

I 7.4 Corresponding with experts

Il 7.5 Holding a symposium

Il 7.6 Writing a field trip guide

To earn your Communication badge, you need to ¢emmpt least 3 of the 6 activities.

Check off all the activities youobve compl et e

below and have your FRA leader sign and forward thistshdébe AFMS Juniors
Programchair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leader 6s pngaddressfoed mai | i
receiving badge:




Backup page 7.1: Oral report

Every aspiring journalist is taught to answer six essential questicoséning a story:

Who? What? Where? When? How? Why? You should teach your kids to consider
these questions in delivering an oral report. This handy list helps them both to organize
the report and to come up with ideas about what to say.

For instame, if they wish to tell about a field trip adventure, who went on the trip? What
were they hoping to find, and what did they actually find? Where did they go? When did
they go there? How did they find out about the collecting spot and/or how digahey
about collecting there? And why might they recommend this site to others?

Or, a talk might be organized like a story, with a beginning, middle, and end. For
instance, in describing a field trip, they might tell how they got the idea to visit aispecif
locality, then describe the trip itself, and end by showing what they found there. In

telling how to do a particular lapidary project, they might describe the necessary tools, go
through each step in the process, and end by unveiling the finishe@fprodu

Il n giving an oral report, i1tbés important t ha
and hold attention. Good public speakers incorporate jokes to bring out smiles. In fact,

they often begin their talks with a joke or an amusing anecdoteyio inean entertaining

way. And, just like in a book, good illustrations can spice up the presentation, so kids

should be encouraged to show or pass around specimens, to include maps, pictures or
posters, or to other wislimgtheiasdiezcé.l v r ei nf or ce

Finally a good way to end a talk is with questions and answers, so time should be left for
the audience to ask questions or to share their own experiences.

Note: Because several other badges involve giving an oral report or prasemtkids can work toward
earning their Communication badge and other badges simultaneously. For instance, see Activities 1.7
(Rocks & Minerals), 2.4 (Earth Resources), 3.6 (Fossils), 4.5 (Lapidary Arts), 5.5 (Collecting), 9.3
(Leadership), 12.2, 12.3nd 12.4 (Gold Panning & Prospecting), 13.3, 13.4, and 13.5 (Gemstone Lore &
Legend), 14.1 and 18 (Stone Age Tools & Art}5.2 and 15.3 (Rocking on the Computéf}.8 (Special
Effects), and 19.5 (Reaching across Generations).



Backup page 7.2: Writtereport or newsletter article

At regional and national federation levels, awards are given for best articles published in

club newsletters, with a category for articles by kids. Encourage your kids to contribute

to your clubdés newshaveeoneortoiwriyoe dpna b
with you and the other kids in your club. Learning to write a good report is a skill that

will benefit kids in school and beyond. In teaching your kids to write an article, you

should use the same six kgyestions noted for Activity 7.1: Who? What? Where?

When? How? Why? This handy list helps them both to organize the report and to come

up with ideas for what to say in their article.

I n addition, encour age ki dastclgs.oOn¢ gerye iglthef f er en't
anecdote or story. Kids might write about a specific memorable event that happened
while on a collecting field trip that, at the same time, packs in useful information about
where they went and what could be found there.irfstance, | vividly remember

reading one field trip article that told the story of an encounter with a wild burro that
ransacked a campsite near the Mojave mining town of Darwin. The central focus was the
encounter with the burro. But in telling therstahe author provided readers with a lot

of history about past mining days in the desert, minerals that collectors can find in the old
mine dumps, and the wonderful wildlife and colorful characters living in the region.
Another genre is theechnical article. Such an article is more scientific in nature and
usually involves some background reading and research. A technical article might
describe how a geode or petrified wood forms. It might describe the different
classifications of crystal structureB) writing a technical article, kids should end with a

list of the books they consulted for their information. Yet another genre describes a
process or provides a set afirections. An example of such an article would be one that
describes in detaihe steps for completing a lapidary project, such as crafting a cab.
These articles usually begin with a brief overview of what is being made. Then, the
necessary tools and materials are listed. Finally, each step in the process is described in
numberedr outlined form. For examples of such an article, see-Bpgkage 1.6 on
AGrowing Cr ywspg apage 03. Baacrk AMaking a Fossil
tall tale, or the humorous story that conveys information or expresses an opinion in a
waythat elicits a laugh. The perfect example is Mark Twain.

Encourage kids to write several articles, trying different styles (funny/serious; technical/

informal) until they find a style that fits them best. Publish as many as you can in your

club newsleg r . Seeing their names in print can bc¢
and as noted abowe could lead to recognition by a regional federation and the AFMS

if your newsletter editor submits articles into consideration for annual federation awards.

Note: Because several other badges involve writing a paper, kids can work toward earning their
Communication badge and other badges simultaneously. For instance, see Activities 1.7 (Rocks &
Minerals), 2.2, 2.4, and 2.6 (Earth Resources), 3.6 (FossiB)L4épidary Arts), 5.5 (Collecting), 8.4

(Field Trips), 9.5 (Leadership), 11.3 (Earth in Space), 12.2, and 12.3 (Gold Panning & Prospecting), 13.3,
13.4, and 13.5 (Gemstone Lore & Legend)pl&tone Age Tools & Art]5.2 (Rocking on the Computgr)

and 19.3 and 19.5 (Reaching across Generations)



Backup page 7.3: Bulletin boamt poster boardisplays.

Bulletin boards are found in many locations: in your local schools, in public libraries, in
homes for senior citizens, in local and county governroeniters, etc. Explore options
within your community and make arrangements for providing educational displays on
rocks, fossils, minerals, or the lapidary arts (or on all these aspects of the rockhounding
hobby). You might assign this to individual kidgmn your club, or you might make

this a group activity involving everyone.

With a bulletin board display, your audience
still and read a great deal of text. You need to grab attention quickly and tauget y

message across efficiently. As with billboards along a highway, vivid and memorable

pictures should do most of the talking and supporting text should be kept to a minimum,

mostly in the form of headlines and brief captions.

For instance, a bulletindard about rockhounding in general might ask the question, in

|l arge, colorful print: AWANT A NEAT HOBBY?O0
you might write ATRY ROCKHOUNDI NG! o These t
quickly broadcast the main messajé¢he bulletin board. Then the middle of the bulletin

board can be filled with large photographs, drawings, and other visual images about

various aspects of the hobby. Each might be provided with a small caption where you

can go into a bit more inforrtian. But remember, unlike an article in a newspaper or

newsletter, folks will be reading this while standing up and usually while on their way

elsewhere, so each caption should be as brief atid{moint as possible and in print

t hat 60s | aregdatadistahcee asi |y

Junior leader Sandra Corry of the Tennessee Valley Rock & Mineral Club worked with

her juniors to present a AGeol ogfoldp&tei ence Fa
boards on different topics and, at the end of the dayyth had a nice supply o
posterso they could take to other public edu
Valley Gem & Mineral Society (California) has a similar supply ofdfd poster boards

(one on fossils, one on dinosaurs, one on mineealtification, one on earth processes,

etc.) that are set up on tables aaeound the Kk
taken to schools for educational talks and programsfolitiposter boards provide a

great way for kids to make meog-lesspermanent educational displays about our hobby

that can be conveniently stored, then transported and set up in all sorts of venues.

Note: Kids can use this activity to satisfy requirements toward earning the Showmanship badge
simultaneously (Activity.8).



Backup page 7.4: Corresponding with experts

In encouraging kids to correspond with experts, you may want to do some advance

|l egwork to make sure that theyoll get a ti me
a chil dbés ex p easn onlyto sea sletter,rechail,e@mphoneungessage go

unanswered.

Start by asking kids what it is theyoéd Iike

good expert to address their questions. For instance, a child might want to know where
all those dimmonds come from in the jewelry store windows downtown or in the mall. Or
they may want to know how a particular dinosaur got its name. The first question would
be appropriate to address to a local jeweler and the second to a museum paleontologist or
a unversity professor. You should help decide who would be the best person to address
the question and to track that person down and see in advance if they would be willing to
help in your project.

Here are examples of different experts you might contathaw to track them down:

1 Localjewelers Check your yellow pages under nJewe|
usually have a number of different categories: Jewdlemsufacturers, Jewelers
Retail, Jeweler®Vholesale, Jewelry Buyers, Jewelry Designers, Jeviigigravers,
Jewelry Repairing, etc. Ot her categories
or ALapidaries. 0
1 College professors Check theweb site of the @arest college or university
connect with academic geologists and paleontolaghAtssting of all collegesand
universitiesn the U.S. is available through a web site maintained at the University of
Texas: http://www.utexas.edu/world/univOnce on a university web site, check
under fAGeolfi@dgaydh Scienceso SBwhdgmtmento t he d
web sites usually have a listing of all faculty on staff, with brief descriptions of their
areas of expertise. Someone there may be able to help you or to give you the name
and contactriformation of a colleague at another college or university.
1 Museum curators or researchers Call up the closest natural history museum to see
if they have a staff geologist or paleontologist.
1 Professional gologists and other earth scientistsThe U.S. @ological Survey
web site has a link to the fAEartihenc&ci ence
guestions via the USG&lucation web sitehttp://ww.usgs.gov/educatian/
1 Mining experts. Two groups hve web sites that provide much educational
information on mining and mineral resources, along with links to ask questions. One
is the Mineral Information Instituténftp://www.mii.org and another is Women in
Mining (http://www.womeninmining.org



http://www.utexas.edu/world/univ
http://ww.usgs.gov/education/
http://www.mii.org/
http://www.womeninmining.org/

Back-up page 7.5: Holding a symposium

Because itdés a group event involving sever al
symposium takes special advance planning. Firstnged to select a topic that will be

of interest to a number of people in your group and about which people may have

differing but equally useful opinions and experiences to relate. The goal of a symposium

i sndét to come to a sitnghe coénseewbdanswés t o
and tips that a variety of people have formulated in tackling the question at hand, thus

giving everyone involved new insights and ideas to consider.

For instance, one good topic for a symposium is how to casadodection. Everyone

seems to have a different system (see Backage 5.2: Cataloging and labeling your
collection). It can be useful to hear how different people have organized their collections
in different ways and can give kids a number of uisieeas for deciding how they may

wish to catalog their own collections.

Another helpful symposium topic might be on cabbing and how to bring out the best
shine in a cab. Different minerals have different characteristics, and ssuch as

jaded can provdlifficult to polish. What sorts of techniques have different club
members developed over the years? What sorts of polishing compounds would they
recommend? What sorts of techniques have they used with different minerals? Etc.

Usually, a symposium hdlree or four presenters, along with a host or moderator. The
moderator introduces the topic and then introduces each speaker in turn and makes sure
they stick to their allotted time. Each person might talk for 10 or 15 minutes. At the end,
the moderair summarizes, followed by opportunities for the audience to pose questions
or to share their own thoughts, experiences, and insights in afofjaliscussion.

Kids themselves might organize, run, and participate in their own symposium. Or, they
might mme up with the topic, make the plans, and then invite adult members to serve as
speakers, followed by questions from the kids.



Back-up page 7.6: Writing a field trip quide

The best model to provide to kids for writing a field trip guide to their fsvécal

collecting site is one of the many published field guides. The geological surveys of some
states publish rockhounding guidebooks you can use as models, and two publishing
companies publish guides covering many states.

Gem Guides Book Companylpd i shes the AGem Trail so series
first paragraph for a particular locality usually tells what can be collected there. This is

followed by directions for how to get to the site and instructions for how to collect (for

instance, byearching the surface of the ground, by digging in specific layers, by splitting
shale, etc.). Then therebds usually a photog
followed by a map. They also often give special words of advice or warnimg. Fo

instance, there may be special issues regarding status of ownership of the land and needs

for making advance arrangements or getting special passes or paying fees. There may be
warnings about hazards such as rattlesnakes, open mine pits, extremeheestimmer,

etc.

Falcon Press Publishing Company publishes AT
one for California, the author starts with a listing of the Land Type (desert versus coastal,

etc.), Best Season to visit, Tools, Material to be colle@pdgial Attractions, Vehicle

Type needed to reach the site, etc. This |
Site, 0 and then ARockhounding, o6 or paragraph
to collect it. A map and a photo of the siterthusually follow.

Any of these can provide helpful and useful models for your kids to follow.



8. Field Trips

The ultimate handen activity is a field trip! Little can replace the thrill of discovering a

precious gemstone or a fossil fitgtnd. Al®, a lapidary project has a lot more personal

value and meaning if you collected the rough material yourself. But before you start

down the road, you need to know the laws of your state and rules governing proper

behavior for collectors and respectingvate property. You also need to consider what

youol l be collecting and how youol | coll ect
proper equipment. The follow activities will help you get the most out of your field trip
adventure.

Activity 8.1: *Field trip etiquette & AFMS Code of Etls¢

Note: This activity is required to earn this badge.

Learn and demonstrate knowledge of the AFMS Code of Ethics. Make a permission
release form. Demonstrate field trip etiquette on your next trip. If thevégpon private

land, did you first gain permission? Did you provide the owner with a release form? Did
you fill in any holes you made? If at a road cut, did you keep rocks off the roadway?

Activity 8.2: Field trip planning

Choose a locality for adid trip from a guidebook or from suggestions by adult members

in your club. Draw a map and directions to your site. List what you expect to find, then

|l ist the tools and supplies youdll need to c

Activity 8.3: *Taking a field trip*

Note: This activity is required to earn this badge.

Take a field trip to a collecting locality. Be sure to follow proper field trip etiquette
during the tri@ and have fun!

Activity 8.4: Record keeping

Start and marntaonod Wwhiael gopodi d and what y
trips in a composition or spirslound notebook, threeng binder, or other record book

or on the computer. Take notes while in the field and later write up a formal report

including observationabout the locality and specimens. Pinpoint where you found your

rocks, minerals, or fossils, so that others could locate the spot. Was there a specific layer
containing the fossil or mineral deposit? If so, how could others locate and identify that

layer? If you have a camera, illustrate your field journal with photos, or provide

drawings that may prove useful to others wishing to visit the site.

Activity 8.5: The indoor field trip

Organize a field trip to a college geology department or to a mysslimg in advance

to arrange a tour not just of the exhibitions on public display, but the treasures behind the
scenes.




8. Field Trips

| 8 Field trip etiquette and AFMS Code of Ethics* (required to earn this badge)

|l 8.2 Field trip planning

| 8.3 *Taking a field trip* (required to ear
| 8.4 Record keeping

| 8.5 The indoor field trip

To earn your Field Trips badge,yoeed to complete at least 3 of the 5 activities.

(Please note thatuccessfully completing Activitie®.1and 8.3 areequired to earn this

badge.) Check off all the activities youove

badge, sign below and have ydtRA leader sign and forward ttsbeet to the AFMS
Juniors Programhair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Back-up page 8.1 Eield trip etiquette & AFMS Code of Ethi¢s

Note: this activity is required to earn this badge

Before ever setting foot in the field, kids should be taught proper field trip etiquette and
the dods and doadandlsgabgbehawor whenrcallectng ratpral r
resources. |l f organizing a gr oomgilitytoel d tr i p
teach by exampleFirst and foremost, be aware of the laws of both the U.S. and your
state government regarding fdss Some areas, and some types of fossils, are regulated
and, if anything, such regulations will increase in coming years. Here are just a couple
examples. While common invertebrate and plant fossils are usually okay to collect, no
vertebrate fossils ay be collected on federal lands without special permits, which are
usually only granted to scientists conducting a formal research study. Also, while plant
fossils are usually okay to collect, no more than 25 pounds of petrified wood, plus one
piece, maye collected in a single day, up to a limit of 250 pounds per year. No
collecting of any sort is allowed within National Parks.

Whether searching for fossils, rocks, or minerals, always secure negassaitg and be

aware ofregulations. For instancé collecting in a National Forest (as distinct from a

Nati onal Park), youdbdre naolecténbdiggimgerd t o do mor
di sturbing the natural features of the | and)
to park on national foretnd. To collect on private property, obtain permission and

make arrangements with landowners well in advance of your trip. With a large group,

youol | l i kely be required to sign a waiver o
damage property and athgng property owners of any responsibility for accidents. In
fact, youbre |likely to get a better receptio

waiver already in hand and with evidence of insurance coverage through your regional
Federation. (SeBack-up pages for Activity 8.3 for sample liability release forms.)

In selecting your field trip site, avoid areas with obvious hazards-{hadfit road cuts,

steep bluffsclumps of poison oak, etc.). Remind kids to dress in appropriate outdoor
clothing, sturdy shoes, and a hat, and before you go, explain any ground rules. Then,
remind kids of those rules once you arrive. Kids have boundless enthusiasm and energy,

especially i f theyb6bve been cooped we in a bu
your car is fully off the pavement when you arrive, then watch out for kids rushing up

steep sl opes of | oose tal us.oortbwam 6ther | et r ock
kids! Donét under mine overbhamgw®wkdsiohad donodt

enter mine shaftsDo make sure an adult in the group knostdaid and has a fully and

freshly stocked firsaid kit at hand, with a cell phone and directions to the nearest

hospitdin the event of an emergency. Also, always tell someorewle youdr e goi ng
and how long you anticipate being away, and pair kids up in a buddy system.

Before leading kids on a field trip, inform them of rules like these and also distribute and
ask them to learn the A.F.M.S. Code of Ethics.
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American Federation of Mineralogical Societies
Code of Ethics

| will respect both private and public property and will do no collecting on
privately owned land without permission from the owner.

| will keep informed on all laws, regulations or rules governing collecting on
public lands and will observe them.

| will, to the best of my ability, ascertain the boundary lines of property on
which | plan to collect.

| will use no firearms or blasting material in collecting areas.

| will cause no willful damage to property of any kind such as fences, signs,
buildings, etc.

| will leave all gates as found.

| will build fires only in designated or safe places and will be certain they are
completely extinguished before leaving the area.

| will discard no burning material - matches, cigarettes, etc.

| will fill all excavation holes which may be dangerous to livestock.

| will not contaminate wells, creeks, or other water supplies.

| will cause no willful damage to collecting material and will take home only
what | can reasonably use.

| will practice conservation and undertake to utilize fully and well the materials
| have collected and will recycle my surplus for the pleasure and benefit of
others.

| will support the rockhound project H.E.L.P. (Help Eliminate Litter Please)
and will leave all collecting areas devoid of litter, regardless of how found.

| will cooperate with field-trip leaders and those in designated authority in all
collecting areas.

| will report to my club or federation officers, Bureau of Land Management or
other authorities, any deposit of petrified wood or other materials on public
lands which should be protected for the enjoyment of future generations for
public educational and scientific purposes.

| will appreciate and protect our heritage of natural resources.
Iwillobserve the AGol den Rule, o wild.l
all times conduct myself in a manner which will add to the stature and Public
Image of Rockhounds everywhere.

Revised July 7, 1999 at the AFMS Annual Meeting

us

e

Good



Backup page 8.2: Fieldip planning

Choosing a Field Trip Locality

|l tds best for juniors | eaders to get togethe

Field Trip Planning Meeting to schedule trips for the entire year so that everyone can
work them into their calendswr In choosing a locality, select sites relatively rich in

mi nerals or fossils. By natur e, kids are
right away. Your goal, after all, should be to foster enthusiasm, not to tax their patience.
Ifyoudord t Kk n o wle exposuses in yo@rba, ask around atlocal college. Many
geology departments have road logs for earth science field trips. Threshprgdohave
guidebookseriescovering many states in the®); Mountain Prespublishes the

Roadsde Geology Series; Gem Qlgispublishes the Gem Trails series; aradcen Press
publi shes The Rockhounddés Guide series.
guidebooks to their states or individual educational reports and road logs orcspecifi
mineral or fossil localities. The U.S. Geological Survey web bite:(/www.usgs.goy/

has a handy map that allows you to click on your state for regional geologic information.

Field Trip Supplies

Different localties have different materials and, therefore, different requirements in terms

of the tools and supplies necessary for collecting. Select the materials appropriate to the
site youodoll wvisit. The following |list is

- Protective clothingdurable longsleeved shirt and long pants)

- Sturdy hiking bootgpreferably steetoed) and heavy work gloves

- Hard hat if in a quarry or elsewhere with a danger of falling rocks

- Wide brimmed hat and sunscreen to protectresjaun exposure

- Shatterproof goggles or safety glasses if hammering rocks

- Detailed area mapspmpassGPS unit

- Backpackyucksack and/or 5gallon bucket to carry supplies and specimens

- Rock hammer, rock pick, sledge hampadong with tisels, gds, pry bar

- Shovel, trowel, hand rake

- Sifting screens

- Pocket knife

- Hand or whisk broom,gint brushegtoothbrushes

- Toilet paper, paper towels, newspapers, bubble wrap for wrapping dspeaienens
- Masking tape

- Small storage boxesgiplock baggies

- Cardboard flats or other boxes or containers for transporting specimens

- Cards for writing locality info to wrap in the field with your specimens

- Magnifying glasshand lensor loupe

- Spray bottle of water to check for potential lapidaryenal

- Field notebook and pencils/pens to record info about a site

- Camerao keep a visual record of a site and specific collecting horizons

- First aid kit(fully stocked with fresh materials)

- Plenty of watein canteens or bottlegod, and if going overnighd camping gear
-CellphoneoraZvay radi o and a field companion or

i n

me

1]
-~


http://www.usgs.gov/

Backup page 8.3: *Taking a field trip

Note: this activity is required to earn this badge

The first step in taking a field trip is plangin You should follow the recommendations

in Backup page 8.2 for selecting a field trip site and choosing the appropriate supplies.
You should make a map and write out clear directions to the site, along with a list of
recommended tools and materialdtong, and distribute this to field trip participants.

And you should know how many people youoll b
few participantsisa lotlessintrusvee s peci al |l y on aodtanmatimer 6s pr
with 30 or 40 partigants. The larger the group, the more management concerns to

consider, and the more adults youoll need to

size of your group by circulating a field trip sigp sheet. (See example within the
following page9

ltds usually a good requirement to have one
field trip. I f they canét, any absent paren
release, providing phone numbers where they may be reached during thedime | | be

on the trip, and you should | et them know wh
guestions. Everyone (kids and adults) participating in a field trip should also sign a

personal injury and liability release form. Finally, duringthetrii t sel f, it ds bes
the buddy system with two kids always together in case one is injured.

Following is a series of forms to assist you in planning and conducting a group field
trip. These are provided as examples only, and you should modify andagpt them
for your own, individual needs and purposes.

Note: Because several other badges involve taking a field trip, kids can work toward earning their Field
Trips badge and other badges simultaneously. For instance, see Activities 2.4 (Earth €g3s8u5c¢
(Fossils), 9.4 (Leadership), 11.4 (Earth in Space), 12.5 and 12.6 (GoldiRpé&riProspecting), 14.5 and
14.6 (Stone Age Tools & Arand 20.4 (Maps).



FIELD TRIP SIGN-UP SHEET

Trip location: Trip date:

O

NAME (PLEASE PRINT) HOME PHONE

olo|~Nolo|hw(NFZ

(This form courtesy of Richmond Gem & Mineral Society)




PERSONAL INJURY & LIABILITY RELEASE FORM

TO:

Name of Company, Quarry, Mine, or Property Owner
SUBJECT: Release of the above named from any responsibility should personal
injury or property damage occur while visiting, collecting, or otherwise being on
the property owned or operated by the above.

INSURANCE: The

Name of Club or Society
is covered by a blanket policy issued to the California Federation of Mineralogical
Societies that covers Bodily Injury and/or Property Damage. A copy of said
policy can be made available upon request.

We the undersigned hereby waive any right to make claim against the host for
any injury or property damage that may occur while a guest on property owned or
operated by the host company or landowner.

(This form courtesy of Richmond Gem & Mineral Society)



LIABILITY RELEASE

(Place the name of your club here)
To whom it may concern:
I, the undersigned parent or guardian, do hereby give permission for

to participate in the events as scheduled
by the youth advisors of the (insert the name of your club here).

It is understood that any personal loss or injury, should such occur to

while a participant in the scheduled
activity remains our responsibility and that no claim may be made against either
the advisors or the (insert the name of your club here).

It is further understood that the blanket insurance policy for the society covers the
third party (i.e., host or property owner) should damage occur while a guest on
said premises during a scheduled field trip by (insert the name of your club here).

Should emergency first aide or medical attention be needed while

IS participating in the scheduled activity,
permission is granted to attend to the need. Our own health and accident
insurance is carried with

(name of insurer)
and the policy number is

I/we can be reached by telephone at home or office.
If unable to reach anyone, a third party may be called

(name and phone number)

Signing this release signifies validation for as long as the above named child
remains a member in good standing of the (insert name of your club here).

Print name of Parent(s) or Guardian

Signature of Parent(s) or Guardian

Date

(This form courtesy of Richmond Gem & Mineral Society)



(name of club here)
A Member Society of the California Federation of Mineralogical Societies
Educational Nonprofit Tax Exempt Organizations

INFORMED CONSENT * ASSUMPTION OF RISK * WAIVER OF LIABILITY
for (hame of club here) Field Trips & Activities

Trip/activity host:

Trip/activity date/s:

Trip/activity Location/s:

Attendeeds name:

Attendeebdbs addr ess:

Please read the following information before beginning the field trip or activity. Sign and date
this form to acknowledge you have read and understand the information presented below.

I understand that the field trip activity that | am participating in, of the above named Society, may
include one or more of the following hazard(s) that may result in personal harm:

Unpredictable and dangerous environmental conditions/hazards, including but not limited
to snow, rain, wind, very cold and very hot temperatures, lightning, altitude, loose rock,
falling rock, rock slides, avalanche, river hazards, mud slides, mud, ice, other slippery
conditions, and contact with poisonous reptiles, wild fauna and toxic plants._____ (initial)

| understand the risks inherent in all outdoor activities existing in the environment, either
natural or man-made. (initial)

I understand that | am required to use appropriate safety equipment pertinent to the field
trip activity in which | will be participating. | accept full responsibility for my actions and
accept liability for any resulting damages or injuries. (initial)

By patrticipating, | am assuming the risks inherent in this field trip or activity and am releasing the
above named societies, their officers, directors and individual members, from any liability for
claims or lawsuits by the undersigned participant, his or her heirs or assignees, arising out of this
field trip activity. | have read all of the aforementioned information and the list of safety rules
accompanying this form and understand any and all of it. Any questions which have occurred to
me have been answered to my satisfaction. | am participating in these activities of my own free
choice.

If the participant is under 18 years of age, this form must be read and signed by a parent or legal
guardian before participation in this field trip or activity.

Signature of Participant Date

Signature of Parent/Legal Guardian Date

(This form courtesy of the California Federation of Mineralogical Societies)



Back-up page 8.4: Record keepin

Much of the value of a mineral or fossil lies in its context: where did it originate, and

what might that tell us about its formation and about its place within the overall geology

of a region and its geologic history? While a gemstone may holdsittwvalue and

economic worth even if its ultimate source is unknown, a fossil that lacks context lacks

scientific value and becomes a mere curiosity or a purely commercial object. Even a

gemstone is further enhanced if it has a story behind if et diMoiglu k Ruby o or
AVirgin Valley Opal .o Whet her 1itds minerals
encouraged to | ook beyond economic value and
to consider the scientific and educational value of what thiégcto

Thus, kids should be taught to maintain a field journal of what they did and what they

found during their trips in a notebook, thimeeg binder, or on the computer. | do both.

| 6ve bought a small, stur dy, kedkaiches,canddi ary i n
rough out maps while in the field. Once home, | transfer the info in a more organized

fashion on the computer to print and maintain on thide punched sheets that can be

inserted into a binder or manila folders for easy storage agdeaganization as

additional sheets accumulate. These records are used to pinpoint where rocks, minerals,

or fossils were found so others could locate thedspotso | can find it again years later

as memory fades. They also augment sheets contaetialgg information about each

specimen (see Baalp pages for Activity 5.2 on cataloging and labeling a collection),

additional information | find and photocopy about the geology or paleontology of a
particular site, and eyhowgdplsedafélocaltyi des or pri

Kids should be as specific as possible in record keeping. What are the directions to the

site? What distinguishing permanent | andmar
30f oot red boul der 0 rosndfyeats frommoweas dppokedtoy t o b«
Aa small , r ot t-andage,theygan@rpvide GP$ datah Was thdraay

specific layer containing the fossil or mineral deposit? If so, how could others locate and
identify that layer? What did theynfil, and was it abundant or scarce? Did they notice
anything unique, such as certain minerals or fossils occurring together with other sorts of
specimens, or on their own? The more detail, the better. Once in the field, the impulse is
to collect, collectand collect some more. But while collecting the rocks, kids should

take the time to carefully collect information to accompany those rocks. These written
records of their adventures can often be even more interesting than the rocks themselves!

Encoumnge kids to augment written entries with drawings, maps, and photos. | always
make a camera an essential part of my collecting tools. In recording info about a locality,
a picture really can be worth a thousand words. Plus, they come in useful iwayser

as in preparing a slide show, illustrating a bulletin board display, or providing visual

relief and support in an article. (Most professional magazines require contributing
authors to provide visually interesting photos if submitting an articlediosideration.)

Note: Kids who write trip reports can use this activity to satisfy requirements toward earning the
Communication badge simultaneously (Activity 7.2).



Back-up page 8.5: The indoor field trip

Not all field trips need to be out into thelfl. In some places, all the hard work of
searching, collecting, and cleaning rocks, minerals, and fossils has already been done,
and the results are just waiting for you to see! Take your kids on a trip to one such
locality, i.e., a college geology deqment or a science or natural history museum.

Many college geology departments have teaching collectiond, gindn that they are
educational institutior®s most are happy to oblige in guiding your kids through their
collections if given sufficient advaamotice. You should also try to arrange a question
andanswer session with one or more of the faculty on staff. Some departments have
active public outreach efforts, so while visiting, you should strive to forge aéony
relationship with receptiveatulty members who may be able to help you in agang
manner with additional activities for your kids.

Museums$ both the large, worldlass varieties like the American Museum of Natural

History and smaller, regional ones like the Santa Cruz City Mudeana terrific places

to take ki ds. |l tds probably childhood trips
field trips sponsored by the lllinois State Geological Survey, that fanned my interest in

the earth sciences. The most memorable visit, howewasrpwe in which | was invited

to tour not just the exhibitions on public display, but the treasures behind the scenes in

none other than the Smithsonian. | vividly remember seeing tray after tray of shark teeth

of all manner and variety being pulled anac&ed in front of me until the stack was taller

than | was. A milehigh row of such trays stretched down an aisle as far as the eye could

see, or so it seemed. However large it really was, an impression was indelibly made!

Call in advance to arrangegeoup tour of a museum and most will assign a specific
guide or docent to escort you and your kids. When calling, be sure to check into the
possibility of a fAbehind the scened tour in

The web is a great place to locate ttearest natural history museum. For instance, just a

few seconds after typing ANatur al Hi story Mu
found a long list of sites, with four that | explored in more detail. Each offered excellent

and thorough listingef museums around the U.S. and the world, complete with links that

take you to the museumsd own web site:

http://www.lib.washington.edu/sla/natmus.html
http://www.ucmp.berkeley.edu/subway/nathistmus.html
http://dir.yahoo.com/Society and Culture/Environment and Naturadaklistory M
useums/



http://www.lib.washington.edu/sla/natmus.html
http://www.ucmp.berkeley.edu/subway/nathistmus.html
http://dir.yahoo.com/Society_and_Culture/Environment_and_Nature/Natural_History_Museums/
http://dir.yahoo.com/Society_and_Culture/Environment_and_Nature/Natural_History_Museums/

9. Leadership

Learning to lead is an important skill that will benefit you far beyond this hobby of
rockhounding. As you learn from your youth leader, we hope you will be inspired to take
the initiative to become a leader youfsé\s you develop and deepen your knowledge

and skills gained through FRA activities, assist in teaching your fellow youth members
and in helping your youth leader to decide which activities to pursue with the group. The
following are intended to helpy assume and develop a leadership role within your

club.

Activity 9.1: Becoming a youth officer
Become an officer within your youth group and help decide what topics and activities
your group will do this year.

Activity 9.2: Organizing a group dispia
Take charge of organizing a group pebble pup display at your club show or at another
venue, such as a library display window.

Activity 9.3: Leading a showandtell session or presentation
Lead a group showandtell session, presentation, or symposiionadult members of
your club.

Activity 9.4: Planning and leading a field trip
Plan and lead a field trip.

Activity 9.5: Overseeing a newsletter column or an entire youth newsletter
Oversee a monthly col umn f o artaadegitej@urown n your
juni or membersé newsletter.

Activity 9.6: Managing a youth activity booth at a local gem show

Either on your own or working with adult members of your club, help to decide on
activities to incl ude ldacalgem shiw, and then Aetpttoi vi ty bo
run the booth during the show.

Activity 9.7: Mentoring

Become a mentor to younger or less experienced members of your club, sharing your
knowledge and experience with them in a specific project, such as how to chaft a ca
how to build and curate a collection, etc.




9. Leadership

I 9.1
I 9.2
I 9.3
I 9.4
I 9.5
I 9.6
I 9.7

To earn your
of f a l

Becoming a youth officer

Organi zing a group display

L e a-dndteligsession sripresentation

Pl anning and | eading a field trip

Ov e r s e edlumgor an emtie yosith reewsletter

Managing a youth activity booth at a |
Mentoring

Leadership badge, you need to complete at least 3 of the 7 activities. Check
| the activiti éeavesamed§ourcbadge) sigp belew e d . Wh

and have your FRA leader sign and forward this tsteethe AFMS Juniors Program

chair.

Date completed

My signature

Youth | eaderds signature

Name of my club

Leaderdos preferred mailing
receiving badge:




Backup page 9.1: Becoming a youth officer

Building leaders is essential to the future of our clubs, providing the guidance, ideas, and
inspiration that keep usrtalivatinggtleileadgrsof |t 6 s ne
tomorrow! You should think about assigning or electing youth officers, especially if you

have older kids within your group. The overall structure might mirror the offices of your

adult club, but with fewer positions andvMer demands. Adjust the type and number of

offices to the ages and abilities of the kids in your group and the size of your group.

If you have a large number of older kids who prove enthusiastic and ambitious, some
basic offices to consider might be auylo group President to oversee meetings and to

help decide what topics and activities to pursue for the coming year. A Recording
Secretary would keep notes from meetings to outline, distribute, and archive and to
include in the regular club newsletter. TReasurer could help lead efforts to raise funds

to be used for special youth events and might help run the youth activity booth at your
local gem show (see Activity 9.6). A Newsletter Editor might oversee constructing a
youth newsletter orayouthsexth of your cl ubds r-gppagé ar news|
for Activity 9.5). A Field Trip coordinator could help decide on two or three special trips
for the kids in your club to organize and to take over the course of a year (for instance, an
outdoor colleting trip during warmer weather and an indoor visit to a museum for the
colder or rainier seasons).

If you have a small group with mostly young kids, you may end up appointing a single
Youth Assistant from among the older, more mature kids within theogrBuch an

assistant might help give advice about activities to try in a group setting that he or she
believes would be the most interesting to his/her friends and could help you come in early
to do any advance preparations anduget

With allthedemads ki ds have on their time today, ho
should be an enjoyable, rewarding experience, not a burden or a drudge.



Back-up page 9.2: Organizing a group display

One thing | always look for at a local gem sldand more and moraften am
disappointedhotto findd is a Pebble Pups group display. Frequently, members of
neighboring clubs band together and enter a club display at shows of neighboring clubs,
and the combined efforts and materials make for truly outstanding exhibits.

Similarly, while a single young child just starting out in the hobby may not have many

pieces in his or her collection, the combined efforts of all the kids in a club can result in a

great display that illustrates the range of individual interests aralérall scope of the

hobby. The kids in any club should always be encouraged to put together such a group

displayd and itds even better if the kids themsel
arranging it.

For any kids who volunteer to oversee such an efyout should lend advice and

assistance as requested and should the need become apparent. Hold a meeting with the

kid/s organizing the effort to discuss how to go about it and share theuBguges for

Badge 6 Showmanship, especially Activity 6.1 cechniques for effective displays.

Among the procedures theyoll need to conside

1 Should we have a theme (for instance, fossils, or the many varieties of quartz, or local

rocks and minerals)?

How and when will we gather together material from oupfeltlub members?

Where and when will we all meet to talk about how best to arrange our display?

Where will we get our case and when will we set it up?

What will we need for satip (e.qg., liners, risers, display stands, etc.)?

Will we make uniform labels aask that everyone bring their own labels?

How will we keep track of everyoneods indiyv
How and when we will return everyoneds spe

E

The easiest place to assemble such a group d
However, search outleer public spots within the community, as well, such as the local

library, public schools, local museums, or perhaps a friendly jewelry or crafts store

owner.

Note: Kids who participate in constructing a group display can use this activity towardnegttmeir
Showmanship badge simultaneously (Activity 6.4).



Back-up page 9.3: Leading a shamdtell session or presentation

Kids expressing an interest in leading a group shodtell session, presentation, or
symposium should be provided with the Bagkpages for Badgei7Communication,
especially for Activity 7.1 Oral report and Activity 7.5 Holding a symposium.

Showandtell sessions are the easiest to arrange and ought to be organized around a
theme. Here are just a few ideas:

1 Things | colected on our most recent club field trip.

1 Things | purchased at our annual club show.

T What |1 6ve made at our c¢club workshop.
1 My most valuable specimen and why | like it.

While a freeflowing showandtell session can mota-less run itself once it gets guj,

a full-scale symposium can take a great deal more planning. If your junior member
chooses to go this route, be sure to take the time to reviewluRaglge 7.5, and thén
have fun!

Note: Kids who participate in a group sheand-tell session or presgation can use this activity toward
earning their Communication badge simultaneously (Activities 7.1 and 7.5).



Back-up page 9.4: Planning and leading a field. trip

A youth member expressing a desire to plan and lead a field trip should first exhibit
complete familiarity with Badge 8 on Field Trips and should have earned that badge
before undertaking this activity. Share all Bagkpages from Badge 8.

Note: Kids who participate in a field trip as part of this badge activity can use this towardygagis
requirements to earn the Field Trip badge simultaneously (Activities 8.2 and 8.3).



Back-up page 9.5: Overseeing a newsletter column or an entire youth newsletter

When | belonged to the Carmel Valley Gem and Mineral Society in California, we had

one youth member who was dinosaur crazy. It was the same timiithasic Parkhit

the scene, and you couldndét round a corner,
without seeing a dinosaur. ADIi nostaeur Bob, O
to start his own AFact of the Montho col umn
solely to the topic of fossils (usually dinosaurs) and graced with his own dino drawings.
Encourage a similar child or youth with a passionate interest in the bmbloythe same.

You could either have a single youth correspondent who pens a monthly column or you
could establish a Youth Column and encourage kids to take turns contributing to it. To
make the column stand out, you should place it at the same sgamthnssue of the
newsl etter, wh érsachasthélast page sryamiddie foldl i p t o

Dinosaur Bob had a theme going for him, making it easy to come up with topics each

month. His columns usually started with a simple question that grew shtoraessay:

What color were dinosaurs? Were dinosaurs walooded or cold? How did the

dinosaurs die? A yedong series of mineral columns can evolve from focusing on the

birthstone of the month. A lapidary column might take the form of a Deay éddlomn,
addressing such vexing questions as, fAOne wr
polish?60 AHow do you avoid flat spots on a
these, or simply allow kids to write what tickles their fancy at the time.

Caution. Don6t wundertake the following unless yol
time! If you have a truly enthusiastic bunch of kids, including some real wordsmiths, a

great project is pulling together a fgitale juniors newslett@ra newsletteby and for
juni or member s. A terrific modellsmad t he
Sanchez, Advisor to the Bakersfield Mineral Mitgd<California. Their newsletter
consists of the Advisords RepAssistant( wri tten
Advi sords Report, juniors officers contr.i
Mont ho c¢ ol umm articled inotheprock gub nefvsletters, jokes, poems,

games, juniors activities (for instance, learning about mining wititoaatatechip

cookig, notice of awards for Mineral Mites accomplishments, and Federation reports. In
addition to contributions from the Mineral Mites officers, all junior members are
encouraged to become i nvol vedorandincludee publ i ca
clip art and phais. A truly outstanding effortHowever, if you have just a small group

and limited resources, even a much smaller effort can prove to be a lot of fun and a great

learning experience for your kids. You could put togethsinglepage monthly flyer or

fold a sheet of paper and create a fpage mininewsletter. But for even a modest

newsletter, heed the warning posted above! A monthly newsletter just simply takes time

and effort, no matter how long or short, and no tmays about it.

=
<

by
but

Note: Kids who work on this activity can use it to work toward earning the Communication badge
simultaneously (Activity 7.2).



Backup page 9.6: Managing a youth activity booth at a local gem.show

Every show should have ayouthadtiy b oot h, and itds even bett
running it! One thing my own kids often eagerly volunteered fewen after they grew

ol der and began to tire of the wadhdpinmanos f as
to run the youth activitiesdoth at our annual show. They especially liked the part where

you take money and spin the spinning wheel or sell a grab bag.

You should hold a meeting with kids to decid
sponsor and how muHele arsgxanples oftfun acyivitiés loftem seen d
at gem shows:

T A AWheel of Fortuned spinning wheel, wher e
mineral specimen, crystal, polished slab, fossil, etc., donated by club members. If
you dondt Hwheed a\ariatop is to naverkids draw a numbered ticket
from a hat or a bowl and match it to numbered specimens on a prize table.

1 Grab bags filled with tumbled stones.
1 Making fossils (see Activity 3.2).
1 Sandsifting with a screen or colander for smalésils and gemstones in a box of
sand.
T A APiratedés Treasure Chesto filled with tu

assortment.

1 Black Sand Fun, where a container is filled with magnetic sand and a series of
magnets.

1 Making rock critters by gluintgpgether flat or round stones and attaching eyes, pipe
cleaner arms or antennae, feathers, etc., to make snowmen, caterpillars, bugs, etc.

1 Rock painting, creating lady bugs, fat cats, and other creatures by painting on large,
smooth flat or round stonestivtempura.

1 Coloring and drawing with coloring book pages of earth science scenes (available at
chil drenbés bookstores, teaching stores, et
table. (This activity should be free. In addition to having adwithat kids pay for
at a show, you should always have a few that any child can doffderge, such as
coloring and drawing or the Black Sand Fun.)

More activities may be found on the AFMS web sitétp://www.anied.org Tab on
AKi ds Show Activitieso within the Kids Corne

In addition to deciding on what activities to sponsor, kids should determine a budget, help

get the supplies theyoll needoradeltl yi ng as mu
members and sympathetic local store owners within the community), and work on the
layoutandset p of the Kids Activities Boot h. They

schedule so that all kids get a chance to rotate through overseeing variitissaathile
still allowing time to enjoy the show themselves.


http://www.amfed.org/

Back-up page 9.7: Mentoring

Actually, if any of your kids have been taking the lead on the various activities outlined
above, theyodove already most | ikely been ment

Becoming a mentanmeans helping younger or less experienced club members, sharing
oneds knowledge and experience with them in
cab, how to build and curate a collection, how to identify a mineral or fossil, etc. A

mentor is someawho is always on hand, ready and willing to lend help and advice as a

friendly and sympathetic colleague, someone who has already been through the ropes and

who can share from experience.

As new kids join the club, you might consider formally assigaingibuddy o6 t o t hem
among your more experienced club membdexsnentor who shares whatever interest the
new club member arrives with and who can help channel and cultivate that interest.



10. Earth Processes

While the ground beneath our feet may seehd @nd stable, our Earth is actually an
amazingly dynamic and fluid planet. Huge
constantly on the move, spreading apart from each other at some places like under the
Atlantic Ocean, sliding past each otheotiter places like the San Andreas Fault, and

crashing together at still other places to lift up mountains like the Himalayas. This unit

will teach you about such processes, the definition of a rock, and how rocks of different
sorts are formed by earthquesses.

Activity 10.1: What is a rock
Learn the definition of a rock and the three rock types (igneous, sedimentary,
metamorphic). Collect at least one of each of the three rock types.

Activity 10.2: Plate tectonics and the rock cycle

Our earth ignade of huge segments, or plates, that are constantly on the move, and as
they move about, they help to recycle rocks and to create the processes and conditions
that lead to igneous, sedimentary, and metamorphic rocks. Make a poster showing the
rock cycle In the poster, include specific examples of the different sorts of rocks you
might find along different parts of the rock cycle.

Activity 10.3: Igneous rocks

Learn about different sorts of igneous rocks, how they formed, and how they differ from
oneanother, such as granite versus basalt versus obsidian versus pumice. Then do one of
the following activities: a) use a sugar candy recipe to demonstrate the effects of quick
versus slow cooling and gas bubbles in forming the texture of an igneoubyotike a

plaster or clay volcano and set it off for your fellow club members; or ¢) make an igneous
rock collection of 3 or more different types.

Activity 10.4: Sedimentary rocks

Learn about wind and water erosion and deposition and chemical presiitet

evaporates in order to understand how sedimentary rocks form. Then do one of the
following activities: a) make a precipitate or sandstone, conglomerate, and breccia and
create a geologic column of these in a milk cadoobserve sedimentary pesses in

nature or in the Igtb) make fossils with clay and plaster; or ¢) make a sedimentary rock
collection of 3 or more different types.

Activity 10.5: Metamorphic rocks

Learn about #Aparent rockso and thnd for mat.i

pressure. Then do one of the following activities: a) using clays of different colors as

S

o

€

N

your fAparent rocks, 0 make a metamorphic rock

rolling the clays together and then baking them in an oven; or b) make aonatam
rock collection with 3 or more different types.



10. Earth Processes

—_

10.1 What is a rock?

[ 10.2 Plate tectonics and the rock cycl e

Il 10.3 I gneous rocks

I 10.4 Sedi mentary rocks

[ 10.5 Metamorphic rocks

To earn your Earth Processes badge, you need to complete at least 3 of the 5 activities.

Check offallthe actitii es youdve compl eted. When you he

below and have your FRA leader sign and forward thistshdébe AFMS Juniors
Programchair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Backup page 10.1: What is a rock?

Minerals are inorganic substance with unique chemical compositionicreated in

nature. il nor gani c 0notadva. nVBners bftenypéoduee crystals, and a
particular type of mineral always has the same chemical-malkieat gives it a

distinctive crystal form and color/s. Minerals are the individual units or building blocks
that, brought together, make up a roéocksarei nor gani ¢ solids from t
crust that are made up of one or more mineral$o provide a comparison for kids, you
might say that everyone in your club represents an individual mineral. You have boy
minerals, girl minerals, mother and father mingrakc. Scattered around town, each is
an individual, but when you bring them together in the same room, the individual boys
and girls and parents become something new: a rock club. Just so, when individual
minerals come together in a group, they createck.

Graniteis a good example for showing how rocks are made of collections of minerals
because crystals of the individual minerals making granite are especially large and visible
as compared to some other types of rocks. Although different typearofe will have
different combinations of minerals, most granite is made of the minerals feldspar, quartz,
mica, and hornblende. The quartz will tend to be clear or milky and shiny like glass. The
feldspar might be white, gray, or pink and somewh#t dthe mica will appear as silver

or black glittery flakes. And the hornblende will appear as black specks. Have your kids
examine a specimen of granite under a magnifying glass to see the different types of
minerals in order to gain an appreciatiorhofv a rock is made up of different minerals

that have grown together.

Rocks are divided into three groups:

1. Igneous rockscooled and crystallized from hot, molten magma, either on the
surface of the earth or de egmnmthekatinowrdgr ound.
igneus meaning Afire. o Examples of igneous ro
granite, basalt, rhyolite, obsidian, gabbro, tuff, andesite, pegmatite, or pumice.

2. Sedimentary rocksformed by gravel, sand, or mud that got buried and
hardened due to pressure from overlying rocks. Sedimentary rocks start by processes of
erosion that create gravel, sand, or mud that settles to the bottom of a basin (ocean, lake,
or river valley) in layers. These layers eventually harden to becomowrgte,
sandstone, or shale. A Sedi sedimantagmwpich i s der i v
means fAito settle or sink down. o Sedi mentary
of water, either through chemical action or evaporation, such agdineegypsum, or
halite (salt). Examples of sedimentary rocks your kids might collect are shale, sandstone,
breccia, conglomerate, limestone, coquina, diatomite, dolomite, travertine, or gypsum.

3. Metamorphic rocks are preexisting rocks that have bealiered by extreme
heat and/or pressure to create a rock with a new form and mineral structure.
iMet amorphico i s dermevednofrrpdwid stichhe nGraenesk fw oor d
changeo or Ato transform.o Examples of met a
schist, quartzite, soapstone, greenstone, and serpentine.

Note: Kids can use this activity to satisfy requirements toward earning their Rocks & Minerals badge
(Activity 1.4) and Collecting badge (Activity 5.1) simultaneously.



Back-up page 10.2: Platedtonics and the rock cycle

Some havelescribed our Earth as a rowsaft-boiled egg with a partly solid/partly liquid
hot core surrounded by syrupy hot layer of soft rock known as thantle, both
contained withira thin and brittle outesrust of haidened rock.
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Source:Uni ted States Geological Survey website,

On Earththerocksmaking up the crustre constantly moving through a oyaf

formation and change through processes involved pléte tectonics Thethin, brittle

crust of the Brth isnot an even shell, as with ocswft-boiledegg example, but rather, is

cracked andlivided into a number of plates that float and travel eskemore fluid

mantle.Much of the earthdés seismic activity (ea
building) occurs at the boundaries of these plates, where plates ¢adliohethe

Himalaya Mountains) diverge(as along the midtlantic ridge) side past one another

(as at the San Andreas faulty where one overrides anotlias along the east coast of
Japan).Sever al web sites offer animations and/ ol
model s 0 <an ddmbrsttate thair effects alhastrate the different sorts of plate

boundaries. For instance, see:

T AHow to Make an Earthguake Model for Kidso
www.ehow.com/how 5347246 makarthquakenodetkids.html

1 A US G8ence Fair Project Ideas
http://earthquake.usgs.gov/learn/kids/sciencefair.php

T AEarth Science 3D Paper Models and Toyso
www.consrv.ca.gov/cgs/information/Pages/3D_PaperModels.aspx#heading

For photos of various earthquake evewtsj mightcheck out the web site
AYup é R ovevk.guprocks.com



http://www.ehow.com/how_5347246_make-earthquake-model-kids.html
http://earthquake.usgs.gov/learn/kids/sciencefair.php
http://www.consrv.ca.gov/cgs/information/Pages/3D_PaperModels.aspx#heading
http://www.yuprocks.com/

As a resllt of these tectoniprocesss with plates colliding, diverging, overriding, or

sliding past one anothemew rock is formed, old rock is worn down anebleposited as
sediment, and other rocks are changed through heat and pressure. You can use various
types of rocks to illustrate threck cycle.

1 Igneousrocks formed from hot, molten magma, either deep underground (e.g.,
granite) or extruded ont obasal.dgngolspmoessess sur f ac
can form volcanoes and mountains that lift langng create new land.

1 Sedimentaryrocks, on the other hand, result from processes that wear the earth
down. Gravity, combined with the weathering properties of wind, rain, and
freezing, disintegrates rocks, breaks them into smaller components, andrtsanspo
them into valleys and basins as gravel, sand, or mud, where they pile up in layers
and eventually harden into the sedimentary rocks knownragomerate
sandstoneandmudstoneor shale Sedimentary rocks also form chemically, as
when calcium carbate precipitates out of tropical seas to fdimmestoneor
when seasr lakes evaporate, leaving behind depositsatite or gypsum

1 Sometimes, igneous and sedimentary rocks get buried under other rocks and get
caught up into immense forces involved latp tectonics and mountain building.
When this happens, these rocks get heated and squeezed, and the pressures can
change their structures and transform them into whole new rocks, known as
metamorphic rocks. These include rocks suchg@eiss schist slate, ormarble

Here are some illustrations of how rocks moyv

Granite is an igneous rock that hardened and crystallized from molten magma deep
beneath the earth. Youdll see bits of cryst
weathers, these quartz crystals get worn down into grains of sand. When deposited in a

valley, lakebed, or ocean, sand can harden into the sedimentary rock called sandstone. If

the sandstone is buried and subjected to heat and pressure, it will traimséotime

metamorphic rock called quartzite.

Granite Y Sandstone Y Quartzi't
igneous  sedimentary metamorphic

Also, the bits of flaky mica and the feldspar in igneous granite can get worn down into
silt and clay. When that hardens, it becomes sedimentary shale. And when shale is
subjected tdneat and pressure, the original micargstallizes to form flat, platy layers

of metamorphic slate or schist.

Granite Y Shale Y Slate or Sclt
igneous sedimentary  metamorphic



H e r a dnwlified diagram of the rock cycle. Your kids shouldbke to find other

diagrams in geology books that they can get from the library or a bookstore or from sites
on the World Wide Web. Have them create a large poster of the rock cycle in which they
list different sorts of rocks they might expect to findldéferent points along the cycle.

To create a three dimensional poster, they might glue small specimens of some of the
different types of rocks alongside their lists.
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Back-up page 10.3.a) lgnesuocks: @Emonstrating effects of cooling and gases

Igneous rocks form from molten magma from inside the earth that cools and solidifies as
it nears or reaches therface. To show kids how a hot, liquid substance can become
rock hard when it cools, here are a couple easy demonstrations.

A. Fast cooling versus slow coolind\s molten magma cools, crystals form. If the

magma cools very slowly, those crystals haehance to grow large. This is what

happens imgranite, anintrusive igneous rockthat generally forms deep underground

and takes an extremely |l ong time to cool
have a chance to grow as large, so the resulticighas a smaller crystal structure. This

is seen irbasalt, anextrusive igneous rockiormed from magma that rose to the surface

of the earth where it cooled more quickly in the air. Sometimes magma coolgasiper

and when that happens, crystalsymat have a chance to form at all, as seen in smooth
obsidian.

If you have some available, use specimens of granite, basalt, and otsitlisstrate

this difference in rock texture and crystal size. Have kids examine each closely with a
magnifying gass to see the differences and have them use their sense of touch to feel the
different textures.You can illustrate how crystals grow to different sizes depending

upon how quickly they cool with the following experiment:

Materials

1 Cooking pan with adf-cup of water 1 Two and onehalf cups of sugar

1 Hotplate or stovetop 1 Empty bowl chilling inside a larger
1 Spoon and ladle bowl haltfilled with ice cubes
Procedure

1. Bring the water to a boil and slowly stir in sugar until you form hot syrup.

2. Ladle just asmall bit of your syrup into the empty chilled bowl to cool quickly as a
thin film on the bottom of the bowl.

3. Leave the rest of your syrup in the original cooking pan to cool slowly.

Once both mixtures have cooled, you should observe that the mixtheechilied bowl

is very clear and smooth, with only tiny sugar crystals having formed, whereas the
mixture that cooled more slowly in the hot pan is coarser and lumpier and cloudy or

milky looking. Similarly, magma that cooled quickly as lava on the sarédi the earth

tends to have smaller crystals and a more finely grained texture whereas granite, which
cooled much more slowly as magma deep beneath the earth, tends to have large crystals
and a very lumpy texture.

B. Quick cooling and the effects ofgyhubbles If magma cools supédast, no crystals

may form at all, and you end up with volcanic glass, or obsididhile we usually

think of volcanic glass as being smooth and
demonstration, a little gas can make a big diffi@nce in texture and appearance.




Materials

1 3 cups of sugar 1 Spoonful of baking soda

1 3/4 cup of light corn syrup 1 Cooking pan and wooden spoon

1 3 tablespoons of white vinegar 1 Candy thermometer

1 1/3 cup of water 1 Cookie sheet or shallow brmie pan
{1 Butter or margarine 1 Stove or hotplate

Procedure

1. Grease the cookie sheet or shallow brownie pan with your butter or margarine and
chill it in a refrigerator or over ice cubes.

2. Stir your sugar, corn syrup, vinegar, and water together in a cooking pan over high
heat Stirring constantly, cook to 302° F (150° C) on the candy thermometer, or
Ahard cracko stage. (Some candy ther momet
labeled.) The ingredients should end up forming a hot, syrupy liquid.

3. Pour the thick syrup onto théitled, greased cookie sheet or brownie pan and
smooth it into a thin layer.

4. When the syrup mixture cools, it will beco
candy lump that should be edible.)

Likewise, hot, soft, liquid molten magma solidifies iatdard igneous rock when it

cool s. In this instance, you will have crea
somewhat likeobsidian. Obsidian is lava that cooled very quickly, so quickly that

crystals didndt have a nooihavolcaecglass. gr ow, t hus

Another volcanic rock that cools to a glassy stamiisice, but unlike smooth obsidian,

pumice is rough and porous. I tds shot throu
These gases whi pped um@quacklywirotheaia Ao ilkustrdtd r ot h o t h
this effect, you can follow the very same recipe outlined above but with the following

twist. After pouring just half of your syrup into one chilled and greased pan or cookie

sheet, set your cooking pan down and quistir a spoonful of baking soda into the

remaining half of your mixture. The baking soda will react with the vinegar to release

carbon dioxide bubbles throughout your mixture, which you should now pour into a

second chilled and greased pan.

When both mitures have cooled, shatter both into smaller pieces and have your kids
compare pieces sidgy-side along with specimens of obsidian and pumice.



Backup page 10.3.b) lgneous rockstaking a volcano

The classic earth science project is making a modeawol that erupts with fluid lava.
Herebs how!

Materials
1 A 2-foot square sheet of poster board 9§ Baking soda
or plywood 1 Vinegar
1 A small can (empty tomato paste or 1 Red and yellow food coloring
small mushroom cans work well) ! Dishwashing liquid
1 Newspaper, foil, or wire mesh 1 Measuring cups
1 Plaster of Paris, mixing bowl, spoon  Plastic film canister with a snap top
1 Water M Alka-Seltzer or denture cleanser
1 Paint, pray adhesive, sand, lacquer 1 Water
(optional) 1 Newspapers or drop cloth
Procedure

1. On your poster bodror plywood base, make a mound or cone shape from damp and
wadded newspapers, wadded foil, wire mesh, or other suitable material.

2. At the very top, wrap this material around a small can or bottle.

3. Mix plaster of Paris (two parts plaster, one part wated,@at your mound with it,
leaving the can open at the top. Then set it aside to let the plaster dry.

4. You can either use the volcano the way it is, or you and your kids can paint the
volcano whatever colors you prefer or, for a realistic touch, apgyey sadhesive
and sprinkle your volcano with sand (or glitter, for an artistic touch).

5. If you plan on reusing the volcano many times, you should coat the finished work
with a lacquer so that it may be easily wiped clean.

You now have a dormant volcanbler e 6s how t o make it active
ways that will simulate two types of volcanic eruptions.

A. Lava flow eruption Some volcanic eruptions are relatively mild. Rather than a
single, massive explosion, they issue a flow of hot, badaité; like we see with lava
flows on the Hawaiian Islands or with the extinct cinder cone volcanoes and lava fields in
the American West. Herebés how to simulate t
1. Place your volcano on newspapers or a drop cloth.
2. Fill the can at thedp of your volcano onéhird with baking soda.
3. In a separate cup, mix otieird cup of vinegar with a couple drops of red and yellow
food coloring and two drops of liquid detergent.
4. Pour this mixture into your volcano with the baking soda to creatingdesud
eruption and lava flow!

If you have specimens available, show kids samplésigdlt, pahoehogora & ahese
are the sorts of igneous rocks formed in a |
demonstrated.



B. Explosive eruption Other volcanic erupties involve massive, violent explosions,

|l i ke that which blew the top off of Mount

this sort of eruption:

1. Fill a plastic film canister threfourths with wateor vinegar

2. Drop in an effervescent tablet (AH&dtzer or denture cleanser work well).

3. Quickly snap on the canister lid, give it a hard shake gaiekly place the canister
into the mouth of your volcano, with the lid of the canister pointing up.

4. Keep kids back from the volcams they wait. After just second or twahe lid of
the canister will pop several feet into the air along with a quick squirt of foamy water.
(This worksveryquickly if using vinegar along with Alk&eltzer, but may take a bit
longer if using water with a denture cleanseraapl

If you have specimens available, show kids samplelsyalite andandesite These are
the sorts of igneous rocks formed during an explosive eruption.

Making a plaster volcano can be thoensuming and involved and may require several
days to comte in stages. It requires time for the plaster to dry, for decorating or
painting the plaster, then for coating the volcano with a protective layer of lacquer and

all owing that to dry. Herebdbs an ea®ier way

make small erupting volcanoes of their own much more quickly.

Materials

1 Squarefoot sheet of stiff cardboard
(1 for each child or team of kids)

1 Test tubes or small bottles (1 for
each volcano being made)

1 Clay or PlayDoh

1 Baking soda

Vinegar

Red and gllow food coloring
Dishwashing liquid
Measuring cups
Newspapers or drop cloths

A =A=A=_=

Procedure
1. With the cardboard as a base, kids position a small bottle or test tube in the middle.
2. Kids fill their bottles/tubes half full of baking soda, then pile modeliag around
the bottle in the shape of a volcano cone, leaving the top of the bottle open.
3. Mix vinegar with drops of red and yellow food coloring and a drop or two of
dishwashing liquid.
4. Pour your vinegar solution into the baking soda to watch the volcapd e



Back-up page 10.3.c) lgneous rockSpllecting igneous rocks

Following are igneous rocksds may be able to collect if they live in the right area of the
country, or that they may be able to purchase frarth dealerr to trade through the

mai via the AFMS Patricia Egolf Rock Pals programsa club project with kids in other
AFMS/FRA clubs who live in areas where igneous rocks are common:

1

Andesiteis a gray to black volcanic rock with a high silica content that commonly

erupts as thick, stigklava flows from stratovolcanoes, such as those in the Andes

Mountains, which gave this igneous rock its name.

Basaltis generally a hard, dense, heavy, dark gray or black rock formed from magma

that flowed out of a volcano or vent in thick streams oetheBasalt can come in a
variety of forms.A6@pr onou-abéey fahvariety that cool e
rough and rubbly surface?ahoehog pr onounrhoibd i ®paltool ed with
glassy smooth hummocky or ropy texture.

Gabbro is a dark (often blackloarsegrained, intrusive igneous rock chemically
equivalent to basalt but that cooled deep
crystal structures within the rock that sparkle in the light.

Granite cooled from magma deep under the earth aral r@sult usually has large

mineral crystals all grown together. Depending on the type of granite, these minerals

might include quartz, feldspar, mica, olivine, etc.

Obsidian is a heavy, smooth, and shiny volcanic glass rich in iron and magnesium

thatcwl ed very quickly during an eruption, sc
to grow, thus resulting in gl ass. Chemi ca
makes it terrific to use for compaaad-contrast with pumice.

Pegmatiteis a very coarsegrained igneous granite consisting of quartz, feldspar, and

mica and commonly also containing large gemstone crystals such as tourmaline,

aquamarine, and kunzite. Pegmatites form as a magma that cools quickly after

intruding as a dike or sill into otheraik.

Pumiceis formed from magma that shoots out during a particularly violent, explosive

eruption. Gases dissolved in liquid magma expand rapidly during the eruption,

making pumice extremely frothy (like froth created when you shake a soda can and

open i). Millions of tiny gas bubbles leave cavities shot through pumice, making it

extremely ligh® so light that it can often float on water!

Rhyolite is often a banded lightolored, finegrained rock that formed when thick,

sticky lava flowed for relativelghort distances.

Scoriais similar to basalt, but whereas basalt usually flows in a thick, fluid layer

from a volcano, scoria is shot into the air as a cinder during explosive eruption events.
Thus, | i ke Swiss cheese, bléespnakinggmpuyclrer ed wi t
lighter than basalt.

Tuff is volcanic ash and cinder that settles while still quite hot and becomes welded

and compacted into | ayers of coarse, often
gray or cream in color.

Note: Kids can uséhis activity toward satisfying requirements for other badges, too: Rocks & Minerals
(Activity 1.4) and Collecting (Activity 5.1).



Backup page 10.4.a) Sedimentary rockdaking sedimentary rocks

Sedimentary rocks start by processes of erosion teatecgravel, sand, or mud. These

settle to the bottom of a basin (ocean, lake, or river valley) in layers. These layers
eventually harden to become what are call ed
sandstone, or shale. Sedimentary rocks aldode those that precipitate out of water

either through chemical action or evaporation, such as limestone, gypsum, or halite.

These are fAinonclastico sedimentary rocks, or
following activities, kids can make artifadisedimentary rocks, including evaporites,

sandstone, conglomerate, and breccia.

A. Creating precipitates and evaporitésome sedimentary rocks, sucHiamstoneand
gypsum chemically precipitated out of minerals in water or were left behind wiagerw
in a lake or sea evaporatedou can demonstrate this process using water solutions
created with readily available materials.

Materials

1 Table salt, Epsom salt, or alum 91 Pebbles

1 Water T Stick or pencil

1 Measuring cups 9 String (cotton twine), cut into small
1 Spoon lengths and dampened

1 Cooking pan 1 Food coloring (optional)

1 Glass jars

Procedure

1. Heat water to a boil, then turn off the heat.

2. If using table salt, use#up salt with 3%cup hot water. With Epsom salt, usectp

salt with Ecup water. If usinglum, use ¥cup alum with icup water.
Sl owly add and stir salt into the hot wate
saturated solution contains the maximum amount of mineral that will dissolve in a
given amount of water. If all of your saltsdblves, the solution is not yet saturated,
and you should add a bit more salt. Stop when no more salt will dissolve.
4. Optional: You can make colorful crystals by adding a couple drops of food coloring.
5. Place a few pebbles in a glass jar and pour youtisalover the pebbles. Or, tie a
piece of string to a stick or pencil. Dampen the string with your solution and roll it in

w

salt to provide fAseed crystals. o Then pou
string into the solution. Leave it hangithere from the stick or pencil.

6. Set your jar aside in a spot where it wono
Check every so often the next few days. A

forming on your pebbles or string.

Assign differens al t s to different kids. Once everyo
their jars together to compare the different forms of crystals each produced.

You can also grow crystals using commercially available crgstaking kits from
places like toy and crafttores, museum gift shops, or scientific supply houses. Two



reliable supply houses are Wardos Natur al Sc
Geology catalogs; phone800-962-2660; web sitevww.wardsci.con) or Edrmu n d 6 s
Scientific (phone #800-728-6999; web sitevww.scientificsonline.com

Note: Kids can use this activity for satisfying requirements toward earning the Rocks & Minerals badge
simultaneously (Actity 1.6).

B. Creating sandston&andstoneforms when sand is buried and minetiah

groundwater flows through it. Minerals in groundwater act as cement to glue sand grains
together while overlying layers of sediment exert pressure to compa@iut.kids can
simulate sandstone formation with an easy activity to make their own artificial sandstone.

Materials
1 Paper cups 1 Pan or Pyrexneasuring cup
1 Sand (from beach or hardware store) § Spoon, dowel, or popsicle stick
1 Epsom salt, sodium silicate solution 9 Food coloring (optional)
(also called water glass), or plaster 1 Papertowels
1 Water
Procedure
1. Fill the bottom of a paper cup with a layer of sand about an inch deep.
2. Make a solutionof mineral i ch Agroundwatero in a pan or

dissoling Epsom salt in boiling hot water (keep stirring in salt until no more will
dissolve). An alternative to Epsom salt is a sodium silicate solution (water glass)
diluted with water. (As an option, have different kids add drops of different food
colorings to their solutions to make sandstones of different tints.)

3. Pour the Agroundwatero into the sand and s
popsicle stick to make sure all the sand i
soup, so domuéhtwatgrlour i n too

4. Lightly tap the bottom of the cup on a countertop or desktop to settle the sand.
5. Set the cup, uncovered and undisturbed, in a sunny, warm open spot to evaporate the

water. If you poured in too much solution, you may find you need to soakcepsex

water with wadded paper towels after youdv
6. After about a week, the mixture should have completely dried. When it has, tear off

the paper cub, and you should end up with a rock that looks and feels simikar to th

sandstone in your sedimentary rock box.

| 6ve had mixed success with using these Epso
a long time to dry, and Epsom salt often produced just a thin crust at the top of the sand.
Herebds an al trkedwithagreater eonsisterecyt. &ilscups with an htiwick

layer of sand and add a heaping tablespoon of plaster of Paris. Have kids add different

food colors to different cups, and then add water and mix the sand and plaster together.

This variation &o tends to dry more quickly than Epsom salt or water glass solutions.


http://www.wardsci.com/
http://www.scientificsonline.com/

Kids will notice that the artificial sandstone is softer, crumblier, and not as heavy as the
real thing. Ask if they can think of why. (Answer: the real sandstone not only has been
cemented together by minerals in groundwater but also has been compacted when it was
buried beneath other rocks. The weight of overlying rocks and earth pressures squeezed
sand grains together as much as possible, forcing out air pockets and makaag the r
sandstone much denser than our artificial sandstone.)

If you have specimens of real sandstone, you might notice that it comes in different
colors, from yellow or brown hues to bright reds, grays, greens, etc. The color of
sandstonenay have two explations:

i) Sometimes, sand grains are made of different minerals, and the color of the sandstone
is caused by the color of the sand grains themselasinstance, black sand
beaches in Hawaii are derived from the dark basaltic lavas. White sand dunes
coveing an extensive area of New Mexico were derived from the mineral gypsum.

i) Other times, the color of sandstone may be due to the color of the minerals deposited
around sand grains by the groundwater. For instance, some groundwater holds iron
oxideinitand this will often cause a rusty col c

Many times, the color of a piece of sandstone represents a combination of colors derived

from the sand grains themselves along with the color/s of any minerals that were

deposited arouhthose sand grains to glue them together. You can demonstrate the
coloring effect of minerals in groundwater by having different kids add different colors of
food coloring to their ground water solutions. Have some add a couple drops of red, have
othersadd a couple drops of blue, and have others use no food coloring and compare the
resulting sandstones when all have dried.

C. Creating conglomerate and brecdiZonglomerateis a clastic sedimentary rock

formed by the cementing of rounded cobbles petobles that have been worn smooth

during transport in streams, rivers or ocean shores. The individual cobbles and pebbles

(or Acl astso) get compacted and cemented tog
sandstoneBrecciais basically the same tig as conglomerate except that its cobbles

and pebbles are sharp and angular, indicating that the rock fragments had not been

transported very far before being deposited and buried. To make a conglomerate or

breccia, you can follow a similar proceduretfzat used to make sandstone and just add

pebbles to your sand mixture:

Materials

1 Paper cups

1 Sand (from beach or hardware store)

1 Gravel (both smooth and rough
pebbles from a beach or river bed, or
purchase bags of smooth and rough
pebbles at aquarium sply stores or
hardware stores)

Sodium silicate solution (also known
as water glass) or plaster of Paris
Water

Pan or Pyrex measuring cup
Spoon, dowel, or popsicle stick
Paper towels
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Procedure
1. Fill the bottom of a paper cup with a layer of sand andejrabout an inch thick.
(Give half your kids rounded pebbles and the other half the rougher, angular pebbles.)
2. If using sodium silicate (water glass), make a solution of misreialc h figr oundwat e
in a pan or Pyrex measuring cup by diluting the sodilicage in water.
3. Pour the Agroundwatero into the sand and g
spoon, dowel, or popsicle stick to make sure all the sand and gravel is wet. However,
you dondét want to make soup, so dondét pour
4. Alternatively, if using plaster of Paris, put a heaping tablespoon of dry plaster into
each kidbébs cup of sand and gravel and then
mi x everything together. (Again, dondt ma
5. Lightly tap the bottom of theup on a countertop or desktop to settle the sand, gravel,
and water mixture.
6. Set the cup, uncovered and undisturbed, in a sunny, warm open spot to help the
drying process. If you poured too much solution, you may find you need to soak up
excesswaterwitha dded paper towels after youdbve al
7. Once, the mixture has completely dried, tear off the paper cub, and you should end up
with a rock that looks and feels similar to the conglomerate or breccia, especially if
you break your arti@iial specimens in half.

Those kids who used the smooth, watern pebbles will have created artificial
conglomerate Those who used the rougher pebbles with sharp edges, on the other hand,
will have created artificiabreccia.

D. Creating a geologicolumn The geologic column is the sequence of rocks that

document the earthoés ancilemestonehhat 6sycapped b
alayerofshalet hat 6 s c¢ ap psadstdnemight tell oh aytieme whenfa sea

began to retreatWhen the sea was deep and clear, it left a deposit of limy,-fokesi|

sediments that would eventually become limestone. But as the sea began to retreat and

shrink away from its original banks, the floor of the sea would grow muddier from dirt

washingin from the land and from swamps and estuaries advancing at the edge of the

sea. This mud would eventually become a layer of shale. As the land continued its

advance and the sea continued to retreat, a layer of sand from a beach might be deposited

over te older layers of limestone and shale and eventually become sandstone.

Geologists study sequences of sediments like this from all around the earth. By studying
sedimentary layers, they tease out stories each layer tells about earth history, and they

asembl e and organize various | ayers by time i
assembling pages in a history book that progresses from ancient history to modern time.

You and your kids can create a small geologic column as follows:

Materials
1 Seveal cupfuls of sand and gravel 1 Petroleum jelly
1 Small seashells and thick leaves 1 Waxed paper



1 Plaster of Paris T Bowl or large plastic cups

1 Water 1 Spoon, dowel, or sticks

1 Food coloring (red, blue, green) 1 Apron and paper towels

1 Half-gallon cardboard milk carton

Procedure

1. Cut the top off a hal§allon rectangular cardboard milk carton.

2. Spread your seashells and leaves across a sheet of waxed paper and lightly coat one

side of each seashell and leaf with petroleum jelly.
3. Mix equal amounts of sand and plaster afi® (about a half to one cup of each) in a
bowl or large cup.
4. Add a few drops of red food coloring and water and stir to a thick, smooth
consistency.
Pour this colored sand/plaster mixture into your milk carton.
Take some seashells and/or leaves andygpriks them atop your sand/plaster layer
with the oiled sides up. (Dondét bury them
nudge them in a bit, with the oiled tops showing.)
7. Repeat this process using sand/plaster layers colored by different foadg®(with
some layers of no food coloring, just natural sand and plaster), placing oiled seashells
or leaves between each layer as you build up aqnultii or ed Al ayer cakeo
milk carton. For variation, in some of the layers you might mibomes pessized
gravel along with the sand and plaster. Continue adding different colored layers until
the milk carton is filled to the top.
8. Once the milk carton is full, let everything harden for a day or so.
9. When all is dry, peal off the milk carton toveal your layers of sediment.
10. By tapping between layers with a hammer and chisel, you should be able to split your
sedimentary rock into layers to reveal fossils and their impressions in the form of the
seashells and leaves you dropped between layers.

o o

E. Observing sedimentation in actioRather than making artificial examples of
sedimentary rocks, send kids outdoors to observe sedimentation in action. For example,
they might see:

1 rocks chipping off and piling up at the base of a cliff;

1 atree withroots growing into and cracking rocks and boulders at an ouforop
buckling and cracking a cement sidewalk in their neighborhood)

1 aqgully cutting into a hillside and carrying away soil, sand, or gravel,
1 sand bars and cobbles piling up in bars alorigeat bank.

Have kids look around and bring back lists of what they see in the natural environment
including these and any other examples.



F. Observing sedimentationinthelab Ki ds can observewtsedi ment :
the following adiviti es:

1 Fill alarge glass jar or water bottle etierd to onehalf full of a mixture of
gravel, sand, and dirt. Pour in water to the top of the jar and screw on the cap.
Shake vigorously with spnddown and circular motions. Then set the jar down
and alow the mixture to settle. If all goes well, the sediments should have settled
in clear layers by weight, with gravel on the bottom, mud on top, and sand in
between.

1 Fill alarge pan with dirt and tilt it with a brick or wood block under one end.
Usinga gardener 6s water can, rain water dow
erosion occurs on hillsides, carving gullies and transporting sediment downhill
with gravity. You might also plant stones in the dirt to show how such obstacles
affect the flow of wateand erosion.

1 To illustrate the destructive power of water and &@ogiven enough tim@ water
can break down rocks as it expands and contracts between its frozen and liquid
states, get a water bottle with a cap. Fill it-timed with cinders (available fro
the garden supply section of a hardware or garden store) and the rest with water.
Cap it and pop it into the freezer. Over the course of several weeks, allow it to
freeze and thaw a number of times. Finally, pour the contents into a bowl or pan.
Whatbegan as cinder rocks should now be a combination of mud, sand, and
cinders.



Back-up page 10.4.b) Sedimentary rochdaking fossils

Fossils are the remains of past life that got buried within sediments that turned into
sedimentary rocks. This inclusleemains of animals (bones, teeth, shells) or plants
(impressions of leaves or stems or petrified wood) or even imprints such as footprints that
a dinosaur left on a beach or tubes that worms burrowed through mud.

Kids can make fossil imprints with cland organic materials they bring in themselves,
such as flowers, | eaves, ferns, chicken bone

Materials

Selfhardening clay

Paper plates or sheets of waxed paper

Rolling pin (optional)

Seashells, leaves, chickbanes, flowers, ferns, or other organic materials
Vegetable oil or talcum powder

Paint (optional)

rocedure
Give each child a sheet of waxed paper or a paper plate and a lumphairdelfing
clay.
Either with their palms or with a rolling pin, have &iflatten their clay into a thin,
even layer about a hailfich thick on the waxed paper or paper plate.
1 Have your kids press their flower, leaf, fern, chicken bone, or seashell gently into the
clay and lift it out. (With seashells that have deep ridgasdantations, they first
may need to coat the shell lightly with vegetable oil or talcum powder to be able to
lift it out of the sticky clay with ease.)
Let the clay dry and harden, and each of your kids will have a fossil impression.
For a realistic toudt with impressions of ferns or other leaves, students can paint the
impression with black, brown, or gray paint after the clay has dried. Most plant
fossils are carbonized films, and the paint will replicate the film of carbon left on the
impression.
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Note: For other, somewhat more involved progitt make fossils using clay and plaster, see the-back
page for Actiity 3.2. You can use amy these activities to help kids satisfy requirements toward earning
both their Earth Processes and Fossils beglgimultaneously.



Back-up page 10.4.c) Sedimentary rocksollecting sedimentary rocks

Following are sedimentary rock&gls may be able to collect if they live in the right area
of the country, or that they may be able to purchase from radkrdeorto trade through
the mailvia the AFMS Patricia Egolf Rock Pals programa club project with k&lin
other AFMS/FRA clubs whbve in areas where sedimentary rocks are common:

1

Brecciais a clastic sedimentary rock composed of coldhel pebblesized rak

fragments that are sharp and angular, indicating that the rock fragments had not been
transported very far before being deposited and buried.

Coal originated from compressed vegetation, often derived from swamps, that was

buried rapidly in thick masse#ligh in combustible carbon content, cdmirning

facilities are the largest source for generation of electricity.

Conglomerateis a clastic sedimentary rock formed by the cementing of rounded

cobbles and pebbles that have been worn smooth during traimspiveams, rivers or

ocean shores.

Coquinais similar to conglomerate, but rather than being formed by rounded cobbles

and pebbles, itdés formed by masses of brok
biologically-derived materials that are poorly carterd together.

Diatomite, a soft challdike sedimentary rock, is composed primarily of silica from

the fossilized shells of billions and billions of microscopic diatoms, which are algal

|l i ke organi sms at the base oustriatusesasmceanos

filter (youoll see it in hardware stores w

filler (as in house paints); under high magnification, the individual diatom shells look
like snowflakes.

Gypsumis a chemical sedimentary rock precpéd from highly saturated salt

waters that left behind thick deposits of sulfate hemihydrate. Gypsum is the main
ingredient in plaster of Paris and is also used in drywall, so you may well be
surrounded by gypsum at this very moment.

Limestoneis a typeof nonclastic, chemical sedimentary rock also called calcium
carbonate because of its high content of calcium. It generally forms as a limy ooze
precipitated on the ocean floor and includes shells from marine animals.
Sandstoneis a clastic sedimentarpek formed from the cementing of sasided

grains, often from minerals in groundwater, along with pressure.

Shalei s one of the most common sedi mentary r
clay that has been compacted to form a solid rock.

Travertine is a form of calcium carbonate (like limestone) deposited through the

action of water, suchasminerali ch spri ngs. Il tds often sof
making it a favored sculpting stone. It 6s

Note: Kids @an use this activity toward satisfying requirements for other badges, too: Rocks & Minerals
(Activity 1.4) and Collecting (Activity 5.1).

C



Back-up page 10.5.a) Metamorphic rockgaking a metamorphic rock with clay

Metamorphic rocks are formedwheny@ex i st i ng rocks (referred to
altered by extreme heat and/or pressure. This often creates a whole new sort of rock with
a new form and mineral structure.

To illustrate how pressure along with heat can change a rock into somethingpoew
can do a demonstration with clthat Lowell Foster of the Ventura Gem and Mineral
Society of California has shared

Materials
1 Bars of clay of various colors: red, blue, yellow, white, éfaution: Use clays that
may be baked hard in an oveBe careful in selecting your clay because not all clays
are suitable for baking, and some synthetic varieties might actually catch on fire!
That s because some synthetics are made fr
available in craft stores indicate tireir labels whether or not they may be-fire
hardened.)
1 Baking tray or pan
1 Toaster oven or your home oven

Procedure
1. If kids twist and press together a bar of blue clay with a bar of red clay with a bar of
white clay, the pressure and the twisting makew clay with a swirl pattern.
(Before they start twisting, have them break off and set aside small pieces of their
original clay for comparison at the end of this activity.)
2. The more you continue twisting and mixing, the more the pattern and color may
change, with blue and red combining to purple in places, or red and white turning
pink.
3.1 f you now add heat to the equation by bak
ceramielike rock with a swirl pattern. You can bake specimens in your own home
ovenorina small , portable toaster oven if itds
minutes or so.

The tough new rock that comes out of the oven will be very different in color, pattern,
and texture from the three individual soft pieces of clay your kids beghn imita

similar manner, metamorphic rocks end up changed in color, pattern, and texture from
their parent rocks by the combined effects of pressure and heat. Have kids compare
pieces of their original red, blue, and white clay alongside the lump oétlyistixed,

and baked clay.

To conclude this activity, you can use thin strips of clay of many different colors stacked
atop one another and apply pressure from the sides and/or twist and turn to make wavy
patterns, or press holes into yellow clay andrinsmall balls or squares of red or blue

clay to see what happens to their shapes when you then press down. Give clay to your
kids, and let them get creative!



Back-up page 10.5.b) Metamorphic rockSpllecting metamorphic rocks

Following are metamorpt rockskids may be able to collect if they live in the right area
of the country, or that they may be able to purchase from radkrdeorto trade through
the mailvia the AFMS Patricia Egolf Rock Pals prograsa club project withiéds in

other AFMSFRA clubs whdive in areas where metamorphic rocks are common:

T

Gneiss( pronounced fAniceodo) is a fAhigh gradeo m

sources (e.g., granite, shale, conglomerate, etc.) that were subjected to intense heat

and pressure, heat bagh that the rock nearly melted to a magma, resulting in

minerals that drew together in distinct banding patterns under the high pressure.
Greenstoneis a finegrained massive metamorphic rock with a dull luster that comes

in varying shades of green;@a l i f or ni a, I t Gbearigyvesneioi at ed wi
the Mother Lode mining country.

Marble is limestone that has been altered through metamorphic action. Soft, easily
carved,semt r ansl ucent, and capable of g&aking a
and builders. Marble comes in various forms, depending on the elements contained

in its parent rock. For instandamestone marblecontains mostly calcium carbonate

and may have interesting veining (or Amarhb
impurities. Dolomite marble had a parent rock of dolomite, which is similar to

limestone, but with magnesium in addition to calcite as a constituent mineral. And

mariposite (hamed after Mariposa, California, where it occurs in abundance) is a

form of dobmite marble with a high green chromium muscovite mica content that

gives it a distinctive green marbling.

Quartzite is a massive, meditgrained metamorphic rock with a sugary texture

often derived from sedimentary sandstone.

Serpentineis a fairly soft netamorphic rock that may be waxy to the touch and has

applegr een to bl ack, mottled coloring that ¢
official California State Rock.

Slatei s a fil ow gradeo metamorphic rock (meani
andpressure) formed from sedimentary shale; it splits, or cleaves, in flat surfaces, and

has been used as roofing shingles and blackboards.

Soapstoneconsists mostly of an impure, massive variety of talc. Soft, with a pearly
sheen, it bds anateralbut hasg manyotharlugeg, such@s in the

manufacture of laboratory tabletops, firebricks, and electrical apparatus due to its

resistance to heat, electricity, and acids.

Note: Kids can use this activity toward satisfying requirements for dihedges, too: Rocks & Minerals
(Activity 1.4) and/or Collecting (Activity 5.1).

a



11. Earthin Space

Whil e we usually keep our eyes on the ground
underfoot. The earth is like a little blue marble floating among otiaebles and big

gassy balls, accompanied by metallic BBs and spliteise in the form of metesrand

comet s. On a clear night, |l ook thy the sky,
meteos burning up in our atmosphere. Sometimes, thoughjttex e it t o t he ear
surface, where we can collect them and hold a piece of space in our hands. This unit will

teach you about such visitors from space.

Activity 11.1: Modeling the solar system

Checkouta book to learn about the earth and its feldanets. Then use materials like
marbles, balls, and similar round items to make a model of our solar system. Or draw a
colorful poster of our solar system on long paper or a big sheet of poster board.

Activity 11.2: Learning about visitors from sgac

Il n addition to planets, our solar system i s
meteors, an asteroid belt between Mars and Jupiter, and the Oort cloud of comets. Read

about our solar system and learn the definitions of a.) meteorite, b.),tektasteroid,

and d.) comet. If someone in your club has a collection of meteorites or tektites, invite

them to showandtell so that you can hold a space rock in your hand.

Activity 11.3: Effects of meteorites and famous craters

Most meteos are tity and burn up in our atmosphere, creating bright streaks in the night

sky that we ofaresn. &c alBu thA ssheonosha knegg isetr t met bBer e
sur face. | f theydébre big enough, they can cr
calledtk t i t es when they melt rock from our eart|
dropping or tossing marbles or ball bearings into wet sand or mud. Find pictures of

meteor craters in a book or on a web site. Then pick one crater and learn everything you

can about it and write a report on it for your club newsletter.

Activity 11.4: Collecting meteorites and tektites

|l f you happen to be | ucky enwheghmdteor | i ve nea
exploded and left fragments over a wide area and youdtavenembers with metal

detectors, organize a field trip to search for a meteorite. However, meteorites are very

rare and hard to identify in the field. So if you want to add a meteorite or tektite to your

rock collection, your best bet will be to puase one at a rock shop, gem show, museum

gift shop, or through a meteorite dealer on the web.

Activity 11.5: Collecting meteorite dust

Whil e | arge meteorites are very rare and har
falls through the air alhie time from all those meteothat burn up in our atmosphere.

By some estimates, 30,000 to 90,000 tons of such dust falls every year! Work with your

youth leader to develop a way to collect such dust to examine under a hand lens or a

microscope.




11. Earth in Space

—_—

11.1 Modeling the solar system

|l 11.2 Learning about visitors from space

Il 11.3 Effects of meteorites and famous <crat
I 11.4 Collecting meteorites and tektites

Il 11.5 Collecting meteorite dust

To earn your Earth in Space badge, you need to aienpt least 3 of the 5 activities.

Check off all the activities youbve compl et e

below and have your FRA leader sign and forward thistshdébe AFMS Juniors
Programchair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leader 6s prgeddressfored mai | i n
receiving badge:




Backup page 11.1: Modeling the solar system

When | was a kid, modeling our solar system was easy. Wmgmaorized this little

di tty: AMy very earnest mot htenmofepchwdrd ser ved

representghe firstletter of each planath order from the sun: Mercury, Venus, Earth,

Mars, Jupite Saturn, Uranus, Neptureluto. Shce t hat si mpl e ti me,
solar system with an asteroid belt between Mars and Jupiter, an Ort cloud of comets
surrounding our solar system along with a Kuiper belt and Centaurs, and a host of
interestingmoonse6 ve begun ex @ft. ®lussomgscieniises hasep acecr

we

kicked poor Pluto out of the family of plane

Others have added a planet or two in the form of icy bdtlkesXena)even larger than
Pluto that have been found in the outermosthiea of our solar system.

Work with kids tocreate a model of our solar systeror to draw and color it on a long

sheet of paper or poster boafthe easiest is a model thfe planets. You might choose
marbles and balls of varying sizes to show how [figrént planets are relative to one
another (from tiny, peaized Pluto to giant baskball sized Jupiter), and you might

include a lamp to represethe sun. If you spregaanets acrosa room, the heat emitted

by a light bulb canllustrate howthesn 6 s war mt h t hat nurtures
broiling conditions on Mercury yet barely reaches poor, maligned Pluto. You can als
purchase models or posters of the solar system

Before setting kids loose to make models or posters of the solar sgdi@mactivity to

teach the names of our planets isflashcards You can make your own set by cutting
planet photos from old astronomyational Geographienagazines and pasting them to
cardboard. Or, if you have a computer and color printer, yo@ado web sites to
download and print images of each planet onto cardstock and print or write the name of
the planet on the back. Cheultp://pds.jpl.nasa.gov/planefst terrific NASA photos.

Anotherneat web site dittp://seds.Ipl.arizona.edu/nineplanets/nineplaiscbil|

us

t

N

h

Arnet t B8 fAlha&net so. This site includes a
Uni onbs 2066i mnievi esedof a planet that demoted
A O6planet is a celestial body that (a) 1s

its selfgravity to overcome rigid body forces so that it assumes a hydrostatic eqguilibriu
(nearly round) shape, and (c) has <cl eared
planetdé is a celestial body that (a) 1 s i

self-gravity to overcome rigid body forces so that it assumesleobiatic equilibrium
(nearly round) shape, (c) has not cleared the neighborhood around its orbit, and (d) is not
a satellite. (3) All other objects, except satellites, orbiting the Sun shall be referred to

n

coll ectively as 6Small Sol ar System Bodi es.

Use Pluto as an example for talking about how we define a planet versus a moon, a dwarf
planet, and small solar system bodies such as asteroids, comets, or mere celestial debris.

Kids should | earn that sciencechamgenddt al ways
scientists often debate and challenge e anot her and dondét al ways

as new discoveries come to light.

0

0


http://pds.jpl.nasa.gov/planets/
http://seds.lpl.arizona.edu/nineplanets/nineplanets

Backup page 11.2: Learning about visitors from space

Here are some basic definitions for four visitors from space:

meteorite: a particle from space (rocky or metallic in composition, or bibif) reaches

the surfaceearth without tally burning up in the atmosphere. (Wtstdl in spacej t 6 s
referred to as meteor.) Cordelia Tomaino Michigan) points to the NASAveb site
www.nasa.goywhereyouente A Edi bl e Readykal®activitytearleing a
kids about the characteristics of different sorts of meteorites using common candy bars.

tektite: a glassy body that formsh&na meteor or asteroid crashew®iearth, melting

rocks below it during an explogvimpact and blasting them into the atmosphere or even
outerspace. On their return to earthey cool and harden during their fall through the
air into round, oblongyr pear-shaped glassy rockdten pockmarked with tiny pits.

asteroid: celestial bodies larger than meteors but smaller than planets, most often found

in our solar system between the orbits of Mars angJd t e r . | trepreseh el i eved
debris formd from colliding planets or material that failed to form into planets during the
creation of our solar system. They somet i me

to have caused spectacular explosions, such as the one that may have exterminated the
dinosaurs 65 million years ago.

comet: a celestial bodwf ice, dust, and other compounds that circles the sun in a
looping, eccentric orbit (as opposed to the more uniform circular orbits of planets). As its
orbit nears the sunapticles burn oftindform a long tail pointing away from the sun.

To help your kids learn more about these visitors from space, you might direct them to

books like these and others:

1 CarmanCollecting Meteorites: Starting in Your Own Back Y&ré95), 78 pages.
Although focwsed on Australia, this is a great, handy introduction for the beginner
anywhere on earth.

1 McSweenMeteorites and Their Parent Planets, Second Edifi®99), 310 pages.
Written by a paspresident of the Meteoritical Society, this is a somewhat more
techrical book describing the nature of meteorites, where they come from, and how
they get to Earth.

1 Norton,Rocks From Space: Meteorites and Meteorite Hunters, Second Edition
(1998), 447 pages. This is considered one of the bestaltd meteorite books far
gener al audi ence. ltds a must on the shel

1 Smith, The Meteor Crater Storfd996), 79 pages. The story of one meteor crater
near Winslow, Arizona, this book ends with a handy appendix listing known impact
sitesthroughout the world.

1 Notkin, Meteorite Hunting: How to Find Treasures from Sp&@l1), 84 pages.
Written by the host of the TV serié&eteorite Menthis brief guide is filled with
color photos and info written in accessible language.

1 Meteorite Timegwww.meteoritetimes.con). A free monthly online magazine.



http://www.nasa.gov/
http://www.meteorite-times.com/

Backup page 11.3: Effects of meteorites and famous craters

While most metea simply burn up on hitting the atmosphere, some meteorite, asteroid,

and comet i mpacts have had profound effects
commonly accepted that an i mmense i mpact off
years ago was responsible for the extinction of the dinosaurs and many other creatures.

It 6s recently been postulated that a comet e:
Age mammals like woolly mammoths, giant ground sloths, and-$ab#red cats as

recently as 10,000 years ago. In 1908, in a remote spot of Siberia, an enormous

exploson known agihe Tunguska eveaflattened trees in every direction over 770

squ e mi |l es and could be heard over a 500 mil
On a smaller scale of destruction, a couple of cars and a mailbox have been hit by small
meteorites, and one even crashed throughAlabamavo mands home t o bounce
hip, leaving a nasty bruise and a very surprised woman. (That meteorite is now in the
Smithsonian.)

The most visible and obvious effect of a large meteorite strike @rascrater on the

ground. As an activity to show kids how craters form, have them create small

craters by dropping or tossing marbles or ball bearings into wet sand or mudr a

pan of dry white flour whose surfacehas beendusted with dry powdered paint See

if it makes a difference in crater size and shape by how hard the marble impacts, whether
it drops straight or from an angle, or whether you use a large, small, heavy, or light
marble. Dennis Gertenbagcheader of the Flatirons Mineral Club Jun@®eologists of
Coloradoencourages us to see the following web sitesfitirmore mud ball fun:
www.astronomy.com/asy/default.aspx?c=a&id=6186

As a follow up to this activity, partidarly with older kids in your group, the web site
www.Ipl.arizona.edu/impacteffeclsts you calculate the destructive power of meteorites
of different sizes and trajectories.

Assign craters to kids in your group to research all they can about themHave them
report back to the group and/or write articles for the clwisstetter. Soménclude:

Campo del Cielo (Argentina)
Chicxulub (Yucatan, Mexico)
Henbury Craters (Australia)
Manicouagan CratdCanada)
Meteor Crater (ArizonadJSA)

Monturaqui Crater (Chile)
Odessa Crater (TexaddSA)
SikhoteAlin strewnfield (Siberia)
Whitecourt Crater (Canada)
Wolf Creek Crater (Australia)

= =4 -8 -4 -9
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Have kids pick a crater from this list, or let them read books omabfsites to find

craters of their own to explore. For instance, they may want to find out about a crater
closest to their own hibeMeteor Cratdd Stagnds®ithi t hés br
a handy appendix listing known impact sites throughout thé&vemd O. Richard

N o r t lRock8 Brom Spad®as a similar list in an appendix. In addition to books like

t hese, hereb6és a web site you might direct ki
http://geology.com/meteampactcraters.shtml Using satellite images, this site includes



http://www.astronomy.com/asy/default.aspx?c=a&id=6186
http://www.lpl.arizona.edu/impacteffects
http://geology.com/meteor-impact-craters.shtml

a Meteor Crater Map of the world that allows you to click on a highlighted spot and zoom
in with the fup&iews af5a selected coaterBhe Plametagy an&pace
Science Centre of the University of New Brunswick (Canada) manages the Earth Impact
Database listing all known craters and crater fieEigally, Wikipedia has an article all
about impact craters, as well as aeadii known cratersroEarth. You can access these

at the following web addresses:

M http://en.wikipedia.org/wiki/lmpact crater

1 http://en.wikpedia.org/wiki/List_of impact craters _on_ Earth

Note: Kids who write a report about a famous meteor crater can use this toward satisfying requirement
toward earning their Communication badge simultaneously (Activity 7.2).


http://en.wikipedia.org/wiki/Impact_crater
http://en.wikipedia.org/wiki/List_of_impact_craters_on_Earth

Back-up page 11.4: Collectinmeteorites and tektites

Given their extraterrestrial origins and rarity, meteorites have a lot of appeal. Once bitten

by the meteorite bug, itdéds easy to get hooke
However, this is no easy task, both because aofattiey of meteorites (for those seeking

to collect one in the field) and their price (for those seeking to purchaselome). y ou 6 r e
fortunate to |live near a fAstrewn fimtel do wher
hundreds or thousands of fragmefats near Odessa, Texas), your chances of collecting

one on your own argreatly increased. O.R.o r t o n &acks lramoSpadacludes

lists of strewn fields and the Meteoritical Bulletin Database is an online resource listing

all known and classifietheteorite falls But getting to a strewn field is the easy part.

You then have to be able tackiout a rock thamay look like every other rock on the

ground. Because meteorites usually have a high mickelcontent, collectors use metal

detectors omagnets attdwed to strings or a walking stick.n® famed meteorite hunter,

H. H. Nininger, used to drive throughetidesert towing a magnetic rak&ne web site

gives advice to novice meteorite seeketsvw.novaspace.com/METEOR/Find.html

Still, even experienced meteorite hunters consider it a lucky day when they make a find.
Thus, your most effective way of digging up a meteorite for your collection is with the

Asi | ver pi c kyour walletto bug @ne from a dealdr.oThe most reasonably

priced piecesfoachl d 6 s b UNantae metearite®from China and small, black,

pearshaped tektitegdm Southeast Asia |l 6ve seen these at al mosH
attended.(Caution, thouf ! | 6ve heard that artificial te

China from black glass and entered into the gem and mineral market as the real deal.)
Encourageids to check with dealers at rock and gem shows, rock shops, and museum
gift stores, or to wte or email for catalogs from such companies as:

1 The Universe Collectiofwww.universecollection.conBethany Sciences, P.O. Box
3726T, New Haven, CT 06526726, phone 20393-3395). Write or call fotheir
annual catalog, but be warned: this is a fegld enterprise, with prices to match.

Most specimens are priced by the gram, and meteorites tend to be very, very heavy!

1 Meteorite Centra{www.meteoriteentral.con. Log onto this web site and get a
password to jeoiMaiflTihneg Meitset@mertberd wifhani n over
interest in collecting meteorites who exchange information to learn about, discuss,
and purchase meteorites.

1 The Meteorite EdhangeNetwork(www.meteorite.con This site has info about
meteorites and the community of meteorite enthusiasts andslelldact, it links to
dozens oflealers, web sites, and eBay auctions and eBay stores

1 Aerolite Meterites, LLC(www.aerolite.ord). Geoffrey Notkin, host of the TV series
Meteorite Menstarted this company and website, which has meteorites, meteorite
photos, expedition reports, science articlesl, more.

1 Club Space Rookvww.meteorites.ning.cojm. An online Aimeteorite

Note: Kids can use this activity toward satisfying requirements for the Collecting badge simultaneously

(Activity 5.1).Those who seek meteorites in the field can apply this toward earning the Field Trips badge

(Activity 8.3).Ki ds who join ACIlub Space Rockd can use that toc
Computer badge (Activity 15.6).


http://www.novaspace.com/METEOR/Find.html
http://www.universecollection.com/
http://www.meteoritecentral.com/
http://www.meteorite.com/
http://www.aerolite.org/
http://www.meteorites.ning.com/

Backup page 11.5: Collecting meteridust

Kids who really @t into meteorites will itch to collettheirown. However, theyun into

two problems. First, even professional meteorite hunters have a hard time finding and
collecting meteorites in the field. They are rare and elusivdartito identify by

scanning the ground. Second, although you can sometimes find small Nantan meteorites
from China and little black tektitesdm Southeast Asiat reasonable prices at gem

shows and rock shops, most meteorites are priced, well, ous e¥ahd.

What to do to get a meThiekemalltA eouplerofneatwab ki d o
sites provide instructions on how to coll
1 http://www.pbs.org/wgbh/nova/teachers/activities/3111 origins.html

9 http://starryskies.com/Artshtml/dIn@0/dust.html

S C
ect

Most meteos burn up in our atmosphere, but as they do lwve a trail of dust. That

dust, along withmicrometeoritesnd other solar debris constantly raining downin

fact, by some estimates, tens of thousands of tons oftextestrial material falls on
earth each ye arréferencEdyiveinstrectionsom How te colleét v e
micrometeorites Essentially, you need to create a
keeping a bucket under a dowpout during a rainstorm to collect dust in runoff water

from a roof; placing a watdilled budet on a rooftofr other elevated spot fdrweeks
(checking periodically to refill the water as it evaporates); and laying a large plastic sheet
(like a shower curtain) in an open spot or at the bottom of a wading pool and collecting
residue from the sle¢ every two days for a little over a weeknother technique

involves placing a strong magnet in a paper cup and tapping the cup on the ground
around downspouts. Black specks will attach themselves to the bottom of the cup until
you remove the magnetéiap them loose over a sheet of white paper. Examine the
flecks under a microscope, searching for ones that are spherical and pitted.

With all these techniques, mosthbouodfdusvhat y ou?é
and dirt Youol | ct oomcerdratd, and dryothe Iresidue, sort out the dead

insects, leaves, and other big things, and then use magnets to separate potential meteorite

dust from earth dust. Viewed under a microscope, meteorite dust is often rounded and

may have small surfaqets. Perhaps the most amusing or quirky incidence regarding

meteorite dust comes from Norway, where Ragnar Martinsen, sitting in the outhouse of

his cabin, heard an explosion and later found tiny grains of rock in aluminum pans he had

left in his yard. Scientists reported these to be pieces of only thedebrded meteorite

landing in Norway.

At best, youbre not I|ikely to get more than
but a meteorite is a meteorite, and how many people can claaveéacbllected one on
their own? This fun activity also vividly i

larger universe, floating through space with cosmic debris that sometimes pays a visit.

Note: Kids can use this activity toward satisfyireguirements for the Collecting badge simultaneously
(Activity 5.1).


http://www.pbs.org/wgbh/nova/teachers/activities/3111_origins.html
http://starryskies.com/Artshtml/dln/6-00/dust.html

12. Gold Panning & Prospecting

Gold has been highly valued throughout human history as a precious metal. This unit
will teach you why. You can learn about gold as a mineral, itsamkhistory, and even
how to find a gold flake or nugget of your own.

Activity 12.1: Gold as a mineral

Buy a book on minerals or pick one up at the library to learn about the properties of gold

as a mineral: its color, streak, cleavage, fracturegiulstirdness, crystal shape, and

wei ght or specific gravity. Compare all the

Activity 12.2: Uses of gold

Write a report abo
Publishyourrepoit n your c |
meeting.

ut why gold is considered
ub newsl etter or present w

Activity 12.3: Gold throughout history

Gold has been valued, sought, and fought over throughout history. Learn about a
historical event involving gold and either write a regdrbut it for your club newsletter
or prepare a presentation about it for your fellow club members.

Activity 12.4: Gold resources in your own state or region

Where has gold been found near you? From your library, from adult members of your
club or socigy, or from your state geological survey, learn and then report to your fellow
club members about areas closest to you where gold has been found. Show locations on
a map. Gold is rare, so the closest spot may be in a neighboring state or region.

Activity 12.5: Field trip to a gold mine

If there are any active gold mines within a convenient drive of your hometown, work
with your youth leader to see if they would allow a group visit. Then go and see for
yourself how gold is mined.

Activity 12.6: Pannig for gold

If there are streams in your area that are known to hold gold, arrange a field trip and pan

for some gold of your own. If the nearest gold streams are too far away, you can still pan

for gold in your own backyard. Some companies sellbagspio | d concentrate, O
gravel from golebearing streams, that you can buy and pan through in a tub of water.

See if you can add a gold flakeor even a nugged! to your rock collection.




12. Gold Panning & Prospecting

—_—

12.1 Gold as a mineral

[ 12.2 Uses of gol d

I 12.3 Gold throughout history

I 12.4 Gold resources in your own sSstate or r
[ 12.5 Field trip to a gold mine

I 12.6 Panning for gol d

To earn your Gold Panning & Prospecting badge, you need to cenapletst 3 of the 6
activities. Check off all the activities yo

badge, sign below and have your FRA leader sign and forward thigcliee AFMS
Juniors Programhair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leader 0s pr aedidressiored mai |l i ng
receiving badge:




Backup page 12.1: Gold as a mineral

Gold is a popular mineral, amoksabpuitidd | be abl
bookstore or at your local library to recommend to your juniors for learning about gold as
a mineral. One example from @gd GoWNMA home | i Db

Beginner ds HandbookAls&th®l:S Genlagal Swveya | Gui de
distributes a free pamphlet written by Harold Kirkemo, William L. Newman, and Roger
P. Ashley and entitled simpfgold.

Or direct kids to a general rock and mineral identification book, such as:

1 Pellant,The Complete Book of Rocks & Minerals
1 Zim & Shaffer,Rocks & Minerals: A Golden Guide
1 Fuller,Pockets Rocks & Minerals
T Si mon & SscitledosRooks &ivBnerals
1 PoughRocks & Minerals: Peterson Field Guide
1 Chesterman\ational Audubon Society Field Guide to North American Rocks &
Minerals
A neat | ittle book especiall y GeldiAtabl e for vy
Coloring and Activity Book for Young Prospectotsn i t, fAiNugget the Gol d
tells kids where gold is found, whamge it | ook
format illustrations for kids to color and a quiz, crossword puzzle, and other activities at
the end.You can get copies and current pricing by contadiegnond Dan
Pubications, c/o Darryl Powell, (585) 27847, enail diamonddan@rochester.rr.com
web site: www.diamonddanpublications.net
Herebs how gold compares to iron pyrite by a
Property Gold Pyrite
Color golden-yellow brassy-yellow
Streak gold-yellow greenish-black
Cleavage none cubic & octahedral
Fracture hackly uneven
Luster metallic metallic
Hardness 2571 3.0 6.07 6.5
crystal shape isometric/cubic isometric/cubic
specific gravity 15671 19.3 4971 5.2
Gold is one of the basic elements in chemistry: atomic number 79. In the periodic table,
itdéds | isted as Au, duumm tlihed sL at ifim ovhd red fnoert ag
doesndét oxidize under moopyniaisa congaudd (iton o n s . By

disulfide, orFeS) made from the elements iron and sulfur the air, pyrite tends to
decompose over time, reacting with oxygen and water to form sulfuric acid. While gold
has many uses (see Bagj page 2.2), pyrite hasst a few, such as the manufacture of
sulfuric acid and sulfur dioxide, as an aid in the recovery of other metals (iron, gold,
copper, cobalt, nickel, etc.), or to make inexpensive costume jewelry.


mailto:diamonddan@rochester.rr.com
http://www.diamonddanpublications.net/

Backup page 12.2: Uses of gold

Gold hasapleasingghf t t o it and a brilliant shiny col
rust . ltds a rare miner al (known as a fAprec
shiny beauty gives it value. |l tds al so a so
or metal s, it can be beaten into sheets as t

easy to work with, it has many uses, which further adds to its value. It also conducts heat
and electricity very well. Have kids learn why gold is considered valaetuleexplore its

many uses. Then encourage them to publish their findings in the club newsletter or give
a presentation at a club meeting.

A good resource for this assignment is the web site of the Mineral Information Institute,
or MII (http://www.mii.org). MII is a nonprofit organization that provides educational
programs to teach kids about the importance of natural resources, how we use them in
everyday life, and where they come from.

To give you parstiarlt ,| insedrienigs od some of gol do:

1 economics (gold is melted and formed into bricks or ingots and held in gold reserves
by many nations, like the supply the U.S. keeps at the Fort Knox Bullion Depository)
jewelry (this is where most gold ends)u

medallions and coins (some medallions used as a@vauaish as Olympic Gold

Medals or the Nobel Prideare crafted from gold, and although we no longer do so,

for thousands of years many countries used precious metals such as gold and silver in

making thei coins; the U.S. stopped using gold in common coinage in 1933)

architecture (youdll see Agold I eafd on th

dentistry (nearly 50 pounds of gold are used in dental eeeky dayfor procedures

such as crowning teeth tor permanent bridges)

1 medicine (a radioactive isotope of gold is used in some cancer treatments, and another
variety has been used to treat rheumatoid arthritis)

1 scientific and electronic instruments (gold has a pure, stable nature and seldom
oxidizes @ combines with other elements; due to this, as well as a good capacity for
conducting electricity, gold is a key part of semiconductor circuits)

1 the space program (for electronic components and to reflect heat off satellites and

space capsules)

the electo-plating industry (as an electrolyte)

photography (gold toners shift blaekdwhite tones to brown or blue, and on sepia

tone prints, gold toners produce red tones)

1 glass and acrylic coating (getmated acrylic windows are used in the cockpit of
some aiplanes to keep windows clear of frost and fogging and to help maintain
temperatures in the cabin; it also coats v
largest telescopes have mirrors coated with pure gold)

= =
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Note: Kids who give a presentation or iter an article can use this activity toward earning their
Communication badge simultaneously (Activities 7.1 and 7.2).


http://www.mii.org/

Backup page 12.3: Gold throughout history

Gold has been valued, sought, and fought over throughout history. Help your kids pick a

speci fic event to research. Then have them .
give a presentation to the club, and/or write a brief report about it for the club newsletter.

The Mineral Information Institute (MIl) has a terrific little packetatlout gold on their

web site [ittp://www.mii.org) that you can download for free. Itincludes a timeline

about gold through recorded history, as well as all sorts of other facts about gold, and

even a coloring page afprospector panning for gold in a strealongside his trusty

burro. Here are a few historic events you may wish to pick from to assign a topic, or you

can let kids explore and find an event on their own:

M Intheldcentury B.C., Tudlankdampman&&h ngf TEGYPp
Howard Carter and Lord Carnarvon discovered his tomb in 1922, they found
spectacular gold items that have come to b
Tutankhamun. o Have kids find out whatdos i

1 Haveyou heard the story of the Golden Fleece of Jason and the Argonauts in Greek
mythology? The story is believed to have its roots in the practice of using sheepskin
to recover gold dust from river sands feeding into the Black Sea in 1200 BC.
1 In 300 BC, theGreeks and Jews of ancient Alexandria started the practice of
alchemy, or the effort to turn common metals like lead into precious gold. The quest
continued and intensifiédto no avai® with Medieval alchemists.
1 The lure of gold is said to have been onesesof the Second Punic Wars between the
Roman Empire, which had few gold resources, and Carthage, which was expanding
its colonial empire in Hispania, or gefith Spain, around 200 BC.
1 In 1511, King Ferdinand of Spain launched massive expeditions ofuiStedpres to
bring back all the gold to be found in the New World; most was obtained by
plundering Aztec and Inca treasuries of Mexico and Peru. It also led to quests for the
mythical country of El Dorado, where the streets were said to be lined in gold.
1 A gold rush started in North Carolina in 1803, sparked in part by the 1799 discovery
of a 1#pound nugget by a igearold boy in Cabarrus County. Before the discovery
of gold in California, North Carolina had
prior to 1829, all the gold coined at the Philadelphia mint was from North Carolina.
1 The FortyNiner Gold Rush that brought so many adventurers to California and
eventually led to California statehood started when flakes of gold were found in 1848
during congtuction of a sawmill for John Sutter along a river near Sacramento.
1 The impact of gold discoveries in the Black Hills of South Dakota in the 1860s and
1870s | ed, among other things, to Custerods
Another gold rush was sparked with discoverie€iipple Creek, Colorado, in 1892.
The discovery of gold by two prospectors i
Territory sparked a rush into the cold regions of Western Canada and Alaska in 1898.

coupl e of neat book kifeig#eaQidenest:Tlee GEBIdRUIsh ar e Ka
nd Di amond D &old iPAm BctivitycBaak foroYoungProspectors.
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Note: Kids who give a presentation or write an article can use this activity toward earning their
Communication badge simultaneously (Activitiesahd 7.2).


http://www.mii.org/

Backup page 12.4: Gold resources in your own state or region

Help kids learn about gold resources that may be found in-thanhills of their own

home state or region. Use the U.S. Geological Survey welwsitg.(1sgs.goyto guide

you to info on miner al resources i n your st a
geological survey or division of mines. Simply click on your state on the map that

appears on the opening pages of the USGS web sitia@mdollow the links.

Check bookstores and outdoor or camping supply stores for guides and maps to gold

regions in your state. In bookstores, these are often found in sections selling field guides

or regional books. In camping supply stores, theseféea found in the maps and

publications section. While most guides focus on guld states like Alaska, Nevada, or
California, you can find guides to many ot he
there seems to be a book aboutit. Foringanc her eds a partial sel ecH
1 KoschmannPrincipal Gold Producing Districts of Alabama, Georgia, Virginia,

Pennsylvania, and Tennessee

Wendt,Where to Prospect for Gold in Alaska Without Getting Shot!

PrestonArizona Gold and Gem Maps

Toole,Where to Fid Gold in California

Voynick, Col orado Gold: From Pikeds Peak Rush t
Dwyer,Lake Superior Gold: An Amateur 6s Guide
StevensMemoirs of a Maine Gold Hunt@nd other books by Stevens

Klein, Where to Find Gold and Gems in Nevada

Preston ,Nevada Gold and Gems Maps: Then & Now

Wilson, Gold Panning in New Mexico: From Map Reading to Staking the Claim
KoschmannPrincipal Gold Producing District of New Mexico

Knapp & GlassGold Mining in North Carolina: A Bicentennial History

Gerrick,Gold Prospecting in Ohio

Beydler,Virginia Gold Mines: The Golden Piedmont

Battien,Gold Seekers: A 200 Year History of Mining in Washington, Idaho, Montana

and Lower British Columbia

= =8 -0_9_9_9_95_42_29_29_-2_2_-2-°_-2-

Joseph Betdhl Gabd! A Beginner 6deeHbw&dbook & F
Where to Prospect for Gotdlks about the history of gold and prospecting methods, and

then includes a chapter that gives a general idea as to where gold has been found in the
Southeast, Rocky Mountain states, and the West.

In addition, look inback issues dRock & Gemmagazine. They publish an annual issue
devoted to gol d, and for a long time, theyoyv
specific goldpanning locations at various accessible spots across the country. Check

around for piblications like these, whether in your local library, bookstores, camping

supply stores, or your state geological survey or division of mines.

Note: Kids who give a presentation on where gold can be found can use this activity toward earning their
Comnunication badge simultaneously (Activities 7.1).


http://www.usgs.gov/

Backup page 12.5: Field trip to a gold mine

We have approximately 30 major gold mines operating in-&dade sort of way in our

country, with most of todayb6saandMNevadagol d c o mi
But gold deposits have been found ceastoast, and there are a lot of smaller
operations scattered across the country. Be

to recover even small amounts. Every time the price of gold spikesmines seem to
sprout.

Check with your state geological survey or division of mines for any operating gold
mines in your state and try to arrange a field trip to one if the mine owners will allow
such a visit. You might need to go outside your owtestad venture further into your
general region, thus making for a longer twothreeday field trip.

There are two major types of gold deposits, each requiring different mining techniques to
retrieve the gold within: 1lpde or vein depositdn whichgold is found where it

precipitated along cracks and veins in the bedrock, apth2¢r depositswhere gold has
weathered out of its original lode or vein deposit and is often found mixed with sand and
gravel laid down by stream channels and rivers.

In alode deposit, mining involves blasting ore and crushing huge amounts of it to recover
small amounts of gol d. The crushed ore is h
gold, which is usually poured into bar shapes. In placer deposits, huge gsiahsaad

and gravel must be sorted and screened with the help of running water to retrieve gold

nuggets. Gold is very heavy, with a density of 16 to 18 as compared to a density of about

2.5 of fAwaste rocko (the s atprdearstha migersavel ) .
can use gravity to help separate gold from gravel by devices that agitate the rocks and

collect the gold. Such devices include hdmaid gold pans, rockers, and sluice boxes.

Gold is also recovered using various chemical procedsuel, as amalgamation (where
mercury, or quicksilver, bonds with gold from ore) or the cyanide process (where
potassium cyanide is used to dissolve and recover gold frorgriase ore).

Note: Kids can use this activity toward satisfying requirements tdwarning their Field Trip badge
simultaneously (Activity 8.3).



Backup page 12.6: Panning for gold

See suggestions provided in Bagk page 12.4 on how to locate gold fields nearest you

to arrange a panning trip edtagboutsidewour cl ubos |
own state and venture further into your general region, thus making for a longer, more

ambitious twe, three, or even fowday field trip adventureA reminder: always

obtain permission from landowners before undertaking any fieldrip, especially

when prospecting fo a valuable resource like gold, and check to make sure the spot

youdre panning otrttungeraocckimecti ng i s no

However, no matter how hard you look for a good local-gaidning locality, the
unfortunate realityd that not every state is rich in gold resources. If the search for a
gold-panning site within reasonable proximity for your kids comes up dry, a good
alternative is to set up tubs of water on a backyard patio and pour in bags of gold
concentrate. You ceorder these from many places through the web. In a search engine,
just enter Agold panning concentrateo and a
California and Al aska. Prices ranges from
to superdduxe20pound bags at over $400. (I recomme
are just a few examples of the many sources you can find on the web to purchase gold
panning concentrate, along with gold pans and other equipment:
1 Mineral Information Institutehttp://www.mii.org/store/golgpanning?_SID=)They
sell a AGold Panning Kitodo with gold concen
individual pans and individual bags of concentrate at reasepaicks.
1 The Lifestyle Storefttp://www.lifestylestore.com/Is_gold_practice.hjm¥ou can
get a practice supply of drywasher concentrate from the California Mojave Desert.
1 Felix Paydirb s Go u r mgpt/wwsvddlixgaydirt.com/dirt.htm)l From the
Fairbanks, Alaska, mining district, you can get bags ranging from 2 to 51 pounds.
1 Gold Fever Prospectingittp://store.goldfeverprospecting.com/goldpanning.ptml
Get a variety of equipment, books, and concentrates from the California Motherlode.

Some companies selling concentrate also sell equipment or provide aebegdis pac kage
with concentrate, a pan, and brief instructions. Basic-gafthing equipment includes a

gold pan, hand lens, magnet, eyedropper (for picking up tiny gold flecks), vial, and a long
screwdriver or other rod to dig out sediment in crevicessidaly, gold panning

involves combining sand and gravel with water in a gold pan and swirling and shaking so

that the heavier grains of gold settle to the bottom while lighter sand and gravel is

removed from the pan.

Here are just a few of the many gaedource books about gold panning and prospecting:

1 AngierLooking for Gold: The Modern Prospector
1 Butler,Recreation Gold Prospecting for Fun and Profit

1 Lagal, The New Gold Panning is Easy

1 Von Lusch,Gold Prospecting

Note: Kids who go into th field to pan can use this activity toward satisfying requirements for their Field
Trip badge simultaneously (Activity 8.3), as well as the Collecting badge (5.1).


http://www.mii.org/store/gold-panning?_SID=U
http://www.lifestylestore.com/ls_gold_practice.html
http://www.felixpaydirt.com/dirt.html
http://store.goldfeverprospecting.com/goldpanning.html

13. Gemstone Lore & Legend

Because theyodore so rar e amdtalsthave alwaysf ul , gemst
fascinated people. We give them as gifts to mark special occasions, like a diamond ring

for an engagement or a gold watch for retirement. And many cultures have invested

gems with mystical, magical powers and legends. These unjsu&xplore gemstone

lore and legend, and to compare legend against what contemporary science says.

Activity 13.1: Anniversary stones

A 25" anniversary is considered a silver anniversary and"@sfiversary is golden.
Construct a list of all theggnstones and precious metals used to mark anniversaries from
1 to 100.

Activity 13.2: Birthstones and the Zodiac

Each month is marked by its own fAimoderno or
stone. List birthstones for all the months of the yedrfand out as much as you can

about your own birthstone.

Activity 13.3: Fabled gemstones

Some especially large and valuable gemstones have been lost, stolen, and/or vested with
supernatural powers or curses. Pick a famous gemstone and explorerysamdtany

legends associated with it.

Activity 13.4 Gems in religion

Whether the religion is Christianity, Judaism, Islam, Hinduism, Buddhism, or others,

youbdbre sure to find gemstones and precious n
the Bible Koran, Torah, etc. Pick a religious text and see what gemstones are mentioned

and their significance.

Activity 13.5: Mysticism and minerals

Many gemstone minerals have important scientific, economic, medical, nutritional, and
artistic uses and valuén addition to valuing them for such practical uses, some people
and cultures have assigned mystical or magical properties to certain minerals and
gemstones. Pick a mineral or gemstone and explore what legend and lore says about its
mystical uses and pperties. Then compare that to what contemporary science says
about the mineral.




13. Gemstone Lore & Legend

—_

13.1 Anniversary stones

I 13.2 Birthstones and the Zodi ac

[ 13.3 Fabled gemstones

I 13.4 Gems in religion

I 13.5 Mysticism and minerals

To earn your Gemstone Lore & Legend badge, you need to complete at least 3 of the 5

activities. Checkoffallite acti viti es youdbve compl eted. v

badge, sign below and have your FRA leader sign and forward thigcliee AFMS
Juniors Programhair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Backup page for Gemstone Lore & Legend badge

A good generapurpose guidebook for your kids in exploring gemstone lore and legend
i s E mm&ockets &émshes(DK Publishing: New York, NY, 2003). Part of the
Dorling Kindersley Pockets Full of Knowledge series, this particular book has several
advantages:

T At $6.99, itds inexpensive and thus a good

T I'tds writtenpuopaswi aeedi geaceralso itodés cl ea
information appearing in brief overview paragraphs and captions. Eagbatyeo
spread is a selfontained unit on a particular topic or gemstone.

T I'tds heavily il 1l ust r aeachsupparied bly suboaireding i f ul co
text.

1 In addition to talking about gemstones as ornaments of beauty, it goes into other uses
of gems, their formation and crystal structure, gemstone mining, and their appearance
in myth and medicine.

1 Itincludes a sectionon famous and legendary gems.

1 It has a nice reference section talking about gem care and jewelry making, as well as
a section on how gems are cut and polished.

1 Itincludes a glossary of terms and a table of the basic mineralogical properties of 53
gemsbnes.

1 It concludes with a list of resources, including major museums with gemstone
collections and organizations such as the Gemological Institute of America, followed
by a comprehensive index.

1 All this is contained in a small, compact book jushéhesby 3-3/4-inches and 128
pages long that slips easily into a pocket.

For all these reasons, this handy little volume is highly recommended as a resource for all
kids working on earning their Gemstone Lore & Legend badge.



Backup page 13.1: Anniversaryosies

Kids can obtain lists of anniversary stones from jewelry shops, web sites, or books about
gems and jewelry. The lists vésometimes consideraldyand there are actually two

di fferent |l ists, fAtraditional dlewfind,bitmoder n. o
youdre |ikely to find some I|ists that differ
Anniversary Traditional Modern
3rd crystal or glass
5th silverware
6th iron
7th copper or brass
8th bronze
10th tin or aluminum diamond jewelry
11th steel fashion jewelry & accessories
12th pearls or colored gems
14th ivory gold jewelry
15th crystal or glass
16th silver hollowware
19th bronze
20th platinum
21st brass or nickel
22nd copper
23" silver plate
25th silver sterling silver
30th pearl diamond
33rd amethyst
34th opal
35th coral or jade jade
37th alabaster
38th beryl or tourmaline
40th ruby or garnet ruby
45th sapphire sapphire
50th gold gold
55th emerald or turquoise emerald
60th diamond or gold diamond
75th diamond or gold
80th diamond or pearl
85th diamond or sapphire
90" diamond or emerald
95th diamond or ruby
100th 10-carat diamond




Backup page 13.2: Birthstones and the Zodiac

You can obtain lists of birthstones from jewelry stores or from books on gems and
jewelry. Thelists often vary (by one count, there are nearly 50 different lists!) but the
following table shows commonly accepted birthstones, along with some backups:

Month Modern or Traditional Birthstones Mystical Birthstones
January garnet (or tanzanite or rose quartz) emerald
February amethyst (or tourmaline or onyx) bloodstone
March aguamarine (or bloodstone) jade
April diamond (or nephrite jade or quartz) opal
May emerald (or agate or chrysoprase) sapphire
June pearl (or alexandrite or moonstone) moonstone
July ruby (or onyx or carnelian) ruby
August peridot (or sardonyx) diamond
September sapphire (or malachite or lapis) agate
October opal (or tourmaline) jasper
November topaz (or citrine or rubellite) pearl
December turquoise (or blue topaz, zircon, lapis onyx

lazuli, tanzanite, or coral)

When it comes to Zodiac Stones, lists vary tremendously. In fact, for each sign of the
Zodiac, some ascribe a whole range of stones: a birthstone, a zodiac stone, a talisman
stone, a mystical stone, a planetn® even a lucky charm stone! This only adds to the

confusion when it comes to ascertaining just
While I 6ve seen |ists of all sorts, the foll
that kids in your alb may very well come up with different lists.
Zodiac or Birth Stones
amethyst emerald ruby topaz
(also, garnet) (also, sapphire) (also, onyx) (also, beryl)
Aquarius Taurus Leo Scorpio
(Jan. 20-Feb. 19) (April 20-May 20) (July 23-Aug. 22) (Oct. 24-Nov. 22)
sapphire moonstone peridot turgquoise
(also, amethyst) (also, agate) (also, carnelian) (also, pearl)
Pisces Gemini Virgo Sagittarius
(Feb. 20-March 20) (May 21-June 20) (Aug. 23-Sept. 22) (Nov. 23-Dec. 21)
diamond pearl opal garnet
(also, bloodstone) (also, emerald) (also, peridot) (also, ruby)
Aries Cancer Libra Capricorn
(March 21-Apr. 19) (June 21-July 22) (Sept. 23-Oct 23) (Dec. 22-Jan. 15)




Backup page 13.3: Fabled gemstones

Many especially large and valuable gemstones have been lost, ataléor, vested with

supernatural powers or curses. One of the most famous is the Hope Diamond, currently

residing under heavy protection in the Smithsonian. According to legend, it was stolen

from the eye of a Hindu idol, and various owners have sufigrexble fates ever since:

being torn apart by wolves, beheadings, suic
become legendary for bringing misfortune to those who would possess it.

Bel ow, | 6ve | i sted a number Iustoriep,starigsione nt gen
legends behind them. Some of these fabled gemstones are famous merely for being the

biggest or best of their kind (for instance, the largest yellow diamond, the most flawless

emerald, etc.). Others are famous for theng histores and owners who have included

sultans and slaves, kings and queens, industry titans and movie stars. Still others are

infamous for legendary curses and daring thefts. Assign a different stone to each of your

kids to research. Then at your next meetingathering, have them sit in a circle to

report back to the group what theydve discov
club newsletter. Pick from the list, or have kids find famous stones on their own.

1 The Hope Diamond T The Pride of Australia Op
1 The Blue Diamond ofite Crown Red Emperor 0)
1 The Kohi-Noor (Mountain of Light) 1 The Flame Queen Opal
1 The Shah Diamond 1 The Olympic Australis Opal
1 The Regent Diamond T The Pearl of Lao Tzu (aka
f The Braganza Diamond of All aho)
§ The Cullinam | & Il Diamonds (aka, I The DeLong Star Ruby
iThe Great Star of Af TheHxan RebnG@ystélT h e
Lesser Star of Af r i cfa dheMidnightStaRuby
1 The Tiffany Diamond 1 The Neelanjali Ruby
1 The Sancy Diamond 1 The Rajaratna Ruby
1 The Duke of DevonshirEmerald (aka, 1 The Rosser Reeves Ruby
AThe Dukeds Diamondof) The Bl ack Princeds Ruby
9 The Chalk Emerald 1 The Timur Ruby
1 The Mogul Emerald 1 The Samarian Spinel
1 The Hooker Emerald 1 The Logan Sapphire
1 The Mackay Emerald 1 The Queen Marie of Romania Sapphire
f The Andamooka Opal (fa KlkeeRuspoli Bagphire
Queends Opal 0) 1 The Star of Asia Sapphire
9 The Aurora Australis Opal f The Star of Bombay
T The Bl ack Prince Opaf THestasdfIndidi The
Harl equin Princeo) 1 The Stuart Sapphire
T The Empress of Austial Opal f The American Golden Topaz
T Fire Queen Opal (ADunstanbés Stoneo)

Note: Kids who give a presentation or write an article can use this activity toward earning their
Communication badge simultaneously (Activities 7.1 and 7.2).



Backup page 13.4: Gems in religion

Gems and precious metals are mentioned in many holy books and have places in various
religious and cultural traditions. Have your kids pick a religion or native culture and

research mention of gems in religious texts or traditions. One helpful refevericgou

may be able to find in the | ibraGgnms&s R. V. S.
Minerals of the Bible: The Lore & Mystery of the Minerals & Jewels of Scripture, from

Adamant to ZircorfKeats Publishing, 1988). Here are a few examplesatobtsings off:

JudeoChristian:

1 In Exodus 28:1721, the gold filigree breastplate of the high priest is described as
adorned with four rows of three stones each: sard, topaz, and carbuncle; emerald,
sapphire, and diamond; ligure (jacinth, or hyacirgiggte, and amethyst; and beryl,
onyx, and jasper. Each of the stones represents one of the twelve tribes of Israel.

1 The Twelve Apostles have corresponding gemstones: Arideapphire, Matthias
chrysolite, Bartholomew peridot, Peter jasper, Jameks chalcedony, Philip
carnelian or sardonyx, James bar Alphietspaz, Simori zircon, Johri emerald,
Thaddeus$ chrysoprase, Mattheivamethyst, and Thomasberyl.

1 In Revelation 21:181, we see a vision of the New Jerusalem in which the
foundations othe walls of the heavenly city are adorned in twelve layers of precious
stones. From bottom to top, these are jasper, sapphire, chalcedony, emerald,
sardonyx, sard, chrysolite, beryl, topaz, chrysoprase, jacinth, and amethyst.

1 The prophet Ezekielwrotdc Then | | ooked, and, behol d, 1in
above the head of the cherubim there appeared over them as it were a sapphire stone,
as the appearance of the | ikeness of a thr
Buddhism:

1 Buddhist monks in India are said to have used amethy&ipoin meditation.

1 For Tibetans, chalcedony symbolizes the purity of the Lotus flower.

1 Garnet is considered a holy stone bringing enlightenment and wisdom.

Islam:

1 In Arab countries, moonstone is often given as a gift and blessing for a large family.

Native American:

1 Jade was revered by many cultures in Central and South America. For Mayans, jade

preserved love, and nephrite jade was believed to stave off wounds.

For some Native American tribes, jasper is a magical rain stone.

Some North American Indian®lkeve jet to be a protective stone that can bring

comfort after the death of a relative.

1 According to legend, when Apache warriors leapt from a mountain to their death
rather than being captured by enemies, tears of their families hit the ground and, as
s gns of enduring sorrow, theyére now found

1 Turquoise has long been considered a holy stone by American Indians; for some, it
provides protection against harm.

il
il

Note: Kids who give a presentation or write an article can usedhisvity toward earning their
Communication badge simultaneously (Activities 7.1 and 7.2).



Backup page 13.5: Mysticism and minerals

From time immemorial, human eyes have been captivated by the color and sparkle of
gemstones, and weéwitk mysticanmagicab powensy Eoput mys o

cards on the table, | donodét put much stock i
especially when viewed from a cultural or historical angle, which is the perspective |
encourage taking in exploringthasc t i vi ty with ki ds. To get yo
brief sampling of some classic gems and a couple beliefs associated with each:

1 Amethyst: Amethyst is supposed to ward off evil thoughts and drunkenness and, so doing,
induce a sober mind. The Chiegground it to cure bouts of bad dreams.

1 Aquamarine: Cal |l ed At he sailorés gem, 0 aquamari ne wa
mer mai dés jewelry box and provides safe passag
make soldiers invincible and to bringne love.

1 Diamond: Diamond has long been valued and has been viewed as a symbol of wisdom and
enlightenment, sel€onfidence and power. While Greeks believed it protected against
poisons, Hindus believed a flawed stone could invite misfortune.

1 Emerald: Emeralds were believed to restore failing eyesight. Related to this, they were also
believed to provide clairvoyance, or an ability to see into the future.

1 Garnet: Garnets were thought to protect against depression and to deter liver disease and
problemswith blood circulation, perhaps because of their bicedicolor.

1 Opal: Opal was considered an unlucky stone in Europe and was even believed to have
caused The Pl ague. By contrast, ités a stone

1 Ruby: Rubies were once thoughtdounteract poison and the plague and, rubbed on the
skin, were supposed to restore youth and vitality.

1 Sapphire: Sapphire has been considered a powerful protective stone. Some thought rays
reflected from it could kill poisonous creatures. Persians\mdi the Earth itself rested on a
giant sapphire that reflected the blue of heaven into our sky.

i Topaz: Once thought to be a cure for bad moods and madness, topaz has also been thought
to bestow wisdom and to help ascertain the truth.

To guide your kid$o more info about a greater variety of gems, you can find any number

of books in New Age sections of a bookstore or library, like PesBlb&kner and

S ¢ h r e lHebhliag Giystals & Gemstones: From Amethystto Zircon Check al so Fo
Pockets Gemstonedhis handy, inexpensive pocketbook has two pages each devoted to

27 different gems. For each, it includes a
or three beliefs about that parti Gemsar gemst
in Myth, Legend& Loreo r K U'lmeLdrisus Lore of Precious Stones

Let your kids pick gems of special interest to them, and have them explore associated

myths and | egends and supposed mystical powe
there. Have them compare winavdern science has to say about their gemstones. Or let
them test a gemds power for themsel ves. For

eyes of any snake that gazes upon it. Have an emerald? Have a young boy with a snake
in your group? | sepotential for an experiment!

Note: Kids who give a presentation or write an article can use this activity toward earning their
Communication badge simultaneously (Activities 7.1 and 7.2).



14. Stone Age Tools & Art

Rocks have different properties amottures. For instance, obsidianmsooth and makes
flakes with razo-sharp edges, kaolin (clay) is soft and moist and easily shaped when first
dug from the ground, and granite is coarse and heavy. Early humans araggone
cultures have taken advanéagf the properties of different rocks to make tools and art
from them. These activities will guide you in making your own stone tools and art.

Activity 14.1: Rocks and minerals used as tools

Make a list of rocks and minerals that have been usedraststols and art. Describe the
properties of each one on your list that made them useful to-ageneultures. Collect
some of the rocks or minerals on your list and show them to fellow club members.

Activity 14.2: Making stone tools

If you have a sarce for rocks such as basalt or granite in the form of large, rounded
cobbles, work with your youth leader to craft clubs, tomahawks, or a grinding stone. Or
watch a master flint knapper craft an arrowhead.

Activity 14.3: Making stone tools and art fnoclay.

Try one or both of these activities. a) Roll clay into long ropes and coil it to make pots,
cups, and other vessels. You can press patterns into the outside surface of your pot with
your fingernails, feathers, or twigs and then bake it hard ovan. b) Fashion beads

from clay and bake them hard. Combine them with other natural materials such as wood,
seeds, shells, and feathers and string them together to create necklaces and bracelets.

Activity 14.4: Making rock art

Pick one of these aprojects to try: a) Some cultures have left paintings in caves

showing animals they hunted, their own hand prints, and mystericaagsgand

squiggles. They made paints from ground minerals mixed with water, grease, or oil.
Make your own paint and @te a cave painting on a large, flat stone. b) Other cultures
left behind petroglyphs, or images chipped into stone. Make your own petroglyph, using
a hard, pointed rock to chip images onto the flat surface of a softer rock. c) Use sands of
different cdors to craft a temporary design on a sidewalk or floor, or make a more
permanent artwork by making a design with white glue on plywood or cardboard and
sprinkling sands of different colors into your pattern.

Activity 14.5: Recording and interpreting foart

If you live near a painted cave or a petroglyph site, visit it and photograph or sketch the
patterns you see. Try to determine what the rock art may be telling of how Indians
livedd the animals they kept and hunted, the ways they dressed, cerethegibsld,

etc. Write your thoughts in your club newsletter or give a presentation at a club meeting.

Activity 14.6: Visiting a museum or Native American cultural center

Take a trip to a museum, Native American cultural center, or college archeology
department that has artifacts and learn about tools that Indians fashioned and the rocks
and minerals they used.




14. Stone Age Tools & Art
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Backup page 14.1: Rocks and minerals used as.tools

Here are some examples of rocks and minerals that have been used by indigenous
cultures around the world in crafting toaismaking artworks:

1 Flint: flakes easily, with sharp edges, making it good for knapping into arrowheads,
spear points, and knives.

1 Obsidian: another source for knapping into arrowheads, spear points, scrapers, and
knives.

1 Agate and jasper: two more surces of stone suitable for flaking and knapping.

1 Kaolin, or clay: soft and malleable but bakes relcard when heated, thus making it
perfect for crafting cups, bowls, and other vessels and for making beads.

1 Granite: heavy and coarse, and thus gooa gsinding stone or for making
tomahawk or club heads.

1 Basalt: also heavy and coarse and good as a grinding stone.

1 Tar: at places with oil seeps, native cultures have exploited tar for things such as
caulking boats or waterproofing bowls (note: taeishnically not a mineral, but it is
a natural resource that has long been exploited by people).

1 Hematite: ground to make red paint.
91 Azurite or lapis: ground to make blue paint.
1 Malachite: ground to make green paint.

An interesting book that goesto all sots of materials used by stcagepeoples to craft
tool s for sur vi RrmltveiTechn@ogw A Book\wieEarth Skills 6 s
(Gibbs Smith, Publisher, 2001). The materials he discusses include stone, wood, bone,
natural fibers, fire, & He even includes a chapter on primitive art and music.

Note: Kids who make a collection of rocks and minerals used to make stone tools can use this activity
toward satisfying requirements for earning the Collecting badge simultaneously (Actiyityfitiey give

a presentation to share their collection and talk about how these rocks have been used as tools, they can
also use that presentation toward earning their Communication badge, as well (Activity 7.1).



Backup page 14.2: Making stone tools

a) Tomahawks & Grinding StonesFor tomahawks and grinding stones, seek heavy

rocks that have been rounded and smoothed in a river bed, along an ocean beach, or in a
deposit of glacial till. Tomahawks can be made by cutting aléwgf section of a tee

branch, notching one end, inserting an oval or oblong stone, and securing it in place by
wrapping and tying a length of thick leather string. For a grinding stone, seek a well
rounded, coarsgrained rock (granite, basalt, etc.) that will fit comforyaibl the palm of

your hand. Match this with a large, flat slab of rough rock (perhaps a foot in diameter),
and set your kids to work grinding hard kernels of corn.

b) Arrowheads & Spear PointsStoneage peoples craft arrowheads and spear points
from rocks such as flint, agate, jasper, and obsidian. There are various techniques for
crafting a point, from hardand softhammer percussion to pressure flaking. Percussion
involves striking flint or obsidian with antler, bone, or another rock. Pressuneglak
involves poking at the flint or obsidian with the pointed end of an antler segment or other
tools to chip off small flakes along the edges of an arrowhead or spear point.

WARNING!! Do not do a knapping exercise with kids!Knapping produces razor
shap edges (sharper than scalpels) and can send sharp shards flying through the air. Eye
protection is a must, as are thick leather gloves. Even then, one guarantee is that

knapping willleadtocusand someti mes very nastof ones!

exercise you want to do wigoungkids. Instead, this is better left as a demonstration
performed by a trained expert well versed in the craft. | recommend you get a master
knapper from your own club or a nearby club to provide a demonstrati@musdinds of
Americans practice this art form, connecting via newsletters and the Internet and

gathering at nsé@gitonalhafflendagpchni ques and mat
of Awhobés whoo in this c¢ oAmericanFlintgappens: J ohn Wh
Stone Age Art in the Age of Computer2 0 0 4 ) . I f you cané6t find
still provide a demo for your kids via a vVvi

Ph. D. derrificBH:nminute video maype purchased eline from the wé site of the
Mammoth Site of Hot Springs, South Dakota, through theliranstore at
http://www.mammothsite.com

Again, | stress the warningnot to do knapping with kids! Even for adults, thorough
preparatio and greatare is required in pursuingkaapping project, as emphasized in

the safety chapter of any one of the several books that have been published on the art of
knapping. You may wish to purchase one of these as a reference for your club library:

Gravelle,Early Hunting Tools: An Introduction to Flintknappif§995)
Hellweg, Flintknapping: The Art of Making Stone To¢1984)
PattenOld Toolsi New Eyes: A Primal Primer of Flintknappiri§999)
Waldorf, Art of Flint Knapping, Fourth Editiorf1993)

Waldorf & Martin, Getting Started in Flint Knappin@L998)
Whittaker,Flintknapping: Making & Understanding Stone To{1994)
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http://www.mammothsite.com/

Backup page 14.3: Making stone tools and art from.clay

Clay is the mineral kaol i n, mandprehistrys been us
because itdéds soft and easily shap+#ght when moi
vessels and other tools. Using designs you find in books on North American Indians,

lead your kids in fun activities fashioning pots, vessels, aad®$from clay.

a) Pots and Vesselsin leading kids in this activity, first stock up on a big supply of
model i ng or pott e-haydenmd onthat mhaly betfitgasdenediintah er sel f
| abl

standard oven (or, i f yo)uHakekidsstathye av ai e
flattening a circle of clay for a base, using their hands or a rolling pin. Next, have them
make | ong Aropeso of clay by rolling a | ump

their clay rope around the base, building upwardkraaking and adding new lengths of
clay rope as needed until they have a pot or vessel of just the right size they want.

Your kids then have several options. They can leave the pot just as it is. Or they can
make hastmark (/////ll) or X (XXXXX) pattens or other interesting designs all around

their clay ropes by pressing into the clay with their fingernails, feathers, or twigs. Or

they might massage the sides of their pots smooth with their fingers and paint a design on
the outside. Then bake the pdiard in an oven or let them skHrden.

If you have pottery artists in your club, get togethghwhem for more creative ideas
and for more sophisticated techniques.

b) Beads. Have kids roll clay into small balls, ovals, cylinders, etc., for besus pierce

holes in each bead with kabob sticks before baking them hard. Combine them with other
natural materials such as wood, seeds, shells, and feathers and string them all together to
create necklaces and bracelets.

Note: You might consider apphg this activity toward the Lapidary Arts badge, as well (Activity 4.4).



Backup page 14.4: Making rock art

a) Cave painting. Near my home in southern California are cave paintings, or

pictographs, left by Chumash Indians. The primary colors areaedhematite, black

from charcoal or burnt manganese, and white from clay or diatomaceous earth. Indians
ground such materials with mortars and pestles, then mixed the resulting powdery
pigments with a binder (water, grease from animal fat, or oil frashed seeds). Paint
brushes were crafted from feathers, coarse hair or fur, or vegetable fibers bound together
or inserted into cane tubes. Paint also was applied simply by finger. Work with your

kids to make paint and use it to decorate large, flkscoHere are some minerals that

have been crushed, mixed with oils or animal fats, and used in paints over the ages (as an
alternative to oils or animal fats, you can use white glue diluted in water as your binder):

1 greenclay 1 white chalk

1 vyellow clay 1 white gypsum

1 vyellow limonite 1 black charcoal

1 brown clay 1 blue azurite

1 redclay 1 green malachite

1 white clay 1 an earthy variety of red hematite

WARNING!! In some books, you may read that yellow and red paint pigments can be
ground fromorpiment andrealgar. While this is truepoth are sulphides of arsenic
and can be dangerous and eventoxiddon 6t wuse these with your

b) Petroglyphs. Petroglyphs are images that have been chipped into stone and are often
seen at cliff sites or covering large laers in the American Southwest. In deserts, rocks
often get oated with a dark crust callelgsert varnish Native Americans chipped

though this coating to create their petroglyph artworks, sometimes creating huge murals
stretching across a cliff fac&.o help kids make their own petroglyphs, provide soft, flat
rocks such as sl abs of shale or sandstone.
that you can collect from the field, try a building supply store for flagstones. See if they
have any lwken ones they may be willing to donate for free.) You also can make a soft,
flat surface with plaster. Lightly coat the surface of your rock or plaster slab with a red
brown or black paint to simulate desert varnish. Then give kids small, pointedaocks
chip images into the desert varnish.

¢) Sand painting. The Navajo, Tibetan monks, and Australian Abimres are just some
cultures that craft intricate patterns using colored sands. These are not usually meant to
be permanent artworks but instdathg, flowing works, just as sand blows across the
landscape in the wind. Your kids could make similar, temporary works by drizzling sand
in desired patterns onto a sidewalk or a sheet of cardboard. Or, for a permanent work of
sand painting, you canug them sheets of cardboard or plywood and have them make
patterns with white glue over which they sprinkle sands of different colors. If you have a
nearby source from gullies, beaches, or river beds, you can use natural sands, or you can
purchase a varig of vividly colored sands from aquarium supply stores.



Backup page 14.5: Recording and interpreting rock art

If you live near a rock art site, organize a field trip. Make sure kids are respectful of the
rock art and do nothing to deface it. Thepets are sacred to Native Americans, and

many have survived centuries in the elements. Help preserve them for centuries to come!
| f you dondét have a spot near you, show Kkids
the world at this web sitehttp://www.bradshawfoundation.conif visiting a site, have

kids bring sketch pads to copy their favorite images. They might also take photos, but
nothing beats sketching in your own hand to get a truddeéie art and to force you to

make a careful examination. Then hold a discussion with your kids about what they think
various images and symbols left by the Indians may mean. The meanings behind most
cave and cliff paintings and petroglyphs have beshdnd may never be understood, but
some images are clear and paint vivimrists, such as hunting for bighorn sheepison.

While most books about rock art focus on the Southwest, ancient rock art has been found
throughout America. Here are some glidoks that talk about rock art from coast to
coast and that provide directions to rock art localities. See if you can find one near you.
1 Arnold & Hewitt, Stories in Stone: Rock Art Picturg@soughton Mifflin, 1996),
images from the Coso Range of the oafiia Mojave; for ages 12 and up.
Coy, et al. Rock Art of KentuckgUniversity of Kentucky Press, 2004).
Duncan,The RockArt of Eastern North Americ@University of Alabama Press,
2004), covers from the Atlantic Coast to the Ozarks, MN, IA, and MO.
1 Farrsworth & HeathRock Art Along the WaiRio Nuevo, 2006), covers UT, NM,
CO, NV, AZ, CA.
1 Francis & LoendorfAncient Visions: Petroglyphs & Pictographs of the Wind River
& Bighorn County, Wyoming & Montan@niversity of Utah Press, 2002).
1 Keyser,Art of the Warriors: Rock Art of the American Plaifigniversity of Utah
Press, 2004).
1 Keyser,Indian Art of the Columbia PlategWniversity of Washington Press, 2003).
1 Keyser & KlassenPlains Indian Rock ArtUniversity of Washington Press, 2003).
1 Lenik, Picture Rocks: American Indian Rock Art of the Northeast Woodlands
(University Press of New England, 2002).
1 Loendorf, Chippindale, & WhitleyDiscovering North American Rock Art
(University of Arizona Press, 2005).
91 PattersonA Field Guide to Rock Art Symbolstbé Greater Southweglohnson
Books, 1992), covers AZ, CA, NV, CO, UT, NM, TX.
1 SandersRock Art Savvy: The Responsible Visitor
Southwes(Mountain Press, 2005), covers AZ, CA, CO, NV, NM, TX, UT.
1 Sullivan & Sullivan,Road#&e Guide to Indian Ruins & Rock Art of the Southwest
(Westcliffe Publishers, 2006).
1 SundstromStoried Stone: Indian Rock Art in the Black Hills Courftyiversity of
Oklahoma Press, 2004).
1 Whitley, A Guide to Rock Art Sit¢Mountain Press, 1996), soetim CA, NV.

1
1

Note: This activity can be used to satisfy requirements toward earning the Field Trip badge (Activity 8.3)
and the Communication badge (Activities 7.1 & 7.2) simultaneously.


http://www.bradshawfoundation.com/

Back-up page 14.6: Visiting a museum or Native American culturgkece

Take your c¢clubsd kids to a museum, Nati ve An
archaeology department. Here, kids can see actual tools, artwork, and other artifacts

crafted from rocks and minerals and other natural materials. By calling in ad@ance

make arrangements, you may be able to have knowledgeable experts guide your group

and in museums and archaeology departm@misrhaps even give a peak at research

collections in back rooms not normally open to the public. Surf the web or check with

yow townds visitor center or chamber of comm
see what sorts of collections are in your area and what arrangements might be made. For
instance, spending less than two hours surfing the web on my computer thisgnlornin

found the following that offer good possibilities for either brief morning or afternoon

adventures or day trips within easy access of my hometown of Ventura, California, which

for centuries has been inhabited by Chumash tribes.

For a brief morning oafternoon trip:

1 The Museum of Ventura County, located in the heart of downtown, has exhibits of
early Chumash culture from the time when Ventura was a village called Shisholop.

1 The Albinger Archaeological Museum, located across the street from the Moseum
Ventura County, displays Native American stone relics from 1600 to 100 BC.

1 The Robert J. Largomarsino Visitor Center at Channel Islands National Park includes
artifacts and publications about seafaring Chumash from our offshore islands.

1 Our local commuity college, Ventura College, offers courses on archaeology and
has knowledgeable experts who would be worth calling to see if they might meet with
a group of kids and/or offer advice about other area resources.

For a longer day trip still within easy dimg distance of Ventura:

1 Chumash Painted Caves State Historic Park, near the San Marcos Pass above Santa
Barbara, preserves fine examples of pictographs in a rock shelter.

1 More pictographs can be viewed along trails in the Santa Monica Mountains National
Recreation Area, which even offers third and fourth graders a program on the
Chumash in their Satwiwa Native American Cultural Center.

1 Oakbrook Regional Park Chumash Interpretive Center to my south provides an
artifact exhibit, a rock art exhibit, and onigg events and activities.

1 Both the Santa Barbara Museum of Natural History and the Museum of Natural
History of Los Angeles County offer great Native American displays.

1 The Anthropology Department at the University of California, Santa Barbara, holds
theRepository for Archaeological & Ethnographic Collections.

1 UCLA has several relevant prograsnan Anthropology Department, American
Indian Studies Center, and an Institute of Archaedogy well as their Fowler
Museum of Cultural History with artifacts fronative cultures worldwide.

Check your community for similar opportuniti

Note: This activity can be used to satisfy requirements toward earning the Field Trip badge
simultaneously (Activity 8.3).



15. Rocking onthe Computer

Are you Awired to | earno? The computer offe
chatrooms and instant messaging to web sites where you can meet new people and learn

about new things. The activities in this unit will help you use timeputer to learn more

about the hobby of rockhounding, to create presentatiommsganize your collectiono

find your way to collecting sitesind to connect with fellow collectors

Activity 15.1: *Exploring the welsafely and securely

Note: This activity is required to earn this badge.

Gather around a computer with your youth leader and other members of your club to

explore the web via searemgines like Google, Yahoo,Bing or As k. c om. Lear
ti pso for things t theveeb.\ihen eomeup with logias (lilkex pl or i n g
guartz, or dinosaurs, or gem cutting) to see what you can find.

Activity 15.2: Reporting on favorite web sites

Explore the web on your own to find two or thrneeb sites related to your own areas of
interest (miwrals, fossils, geodes, meteorites, lapidary arts, natural history museums,
etc.). Write down the web address of each site and a brief description of what you found
on the site to share with your fellow club members.

Activity 15.3: Making presentationgith the computer

Create a PowerPoint preseida about your favoriteninerals, fossils, or collecting site
using images from the web or from pictures taken with a digital caamerahow it to
your fellow club membersif you have the right egpment ad skills, try incorporating
video clips. (See Badge 7: Communication.)

Activity 15.4. Cataloging your collection electronically

Create an electronic catalog or list of your rock, mineral, or fossil collection that includes

the name of each specimamdats locality and any other information you would like to

remember about the specimen. For instance, if you bought it, you may want to record

where you bought it and how much you paid fo
age ofthefossilah t he peri od or f(See Badge 5: Callecting.pt it 6s

Activity 15.5: Maps and GPS to find your way

Learn about different types of traditional paper maps (roadmaps, topographic maps,
geological maps, etc.)Then explore mappingurces that are on the web, such as
MapQuest or Google Earth or maps available via the websites of geological surveys.
Learn about GPS and how it can help you find collecting si{8&se Badge 20: Maps.)

Activity 15.6: Joining an online community

Seeifherebés an online community focused around
whether it be fossils, rock tumbg, meteorites, or minerals. Then, being mindful of

safety tips from Activity 15.1, explore the site aeg@ort back to your juniors group

aboutwhy you would or would nod recommend it.




15. Rocking on the Computer
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Backup page 15.1*Exploring the welsafely and securely

Note: This activity is required to earn thibadge.

Gather your kids around a computer with an Internet connection to explore the web via
search engines like Google, Yahoo, MSN, or Ask.com. Start by showing kids how to
access a search engine. Then show them procedures for conducting a bdsiasearc
well as how to conduct a somewhat more refined search to narrow down the number of
resulting web sites that will pop up. Finally, brainstorm with your kids to come up with
rock-related topics of interest to them for exploration, like quartz crystalsnosaurs or

gem cutting. Type in the topic to see what you can find.

A good setting for an exercise like thisysur local public library , providing of course

you dondét suddenly surprise the staff there
local librarians most likely would be thrilled to help in organizing and leading such a

session. Stop in and talk with them and see what might be arranged. In my day job at a
publishing company, I Il nteract tandl ot with |
knowledgeable people engaged in a service profession. Thus, as a general rule they love

to help people and are trained to help you f
reliable.

Safety and Security.

Librarians also would be able to pidg your juniors with warnings about the dangers of

the online environment. Whi |l e-line dondt want

predatorso do exist, as well as an unfortuna
savory nature that you want kidsaweoid, not to mention the potential for getting

Ataggedo by spammers or by warped individual

digital worms and viruses if you open the wrong sort of document. One of the benefits of
conducting a workshop like thia your public librarg in addition to the safe

environment it provides is that their computers generally do include firewalls and

screens that prevent access to less desirable sites.

Here are somsafety tipsto pass along to kids when plugging into théran
environment:
T Seek parentsd permission before exploring
1 Refrain from giving out personal information should a particular site ask for
names, addresses, phone numbers, etc.
1 Avoid sites that require you to log in or to register, and seek afidm parents
before taking any action like that on the web.
1 Openattachments or downloads only from trustworthy sources.

Your local librarians will likely have additional safety tips to offer, so visit your local
librarians, utilize their expertise, @ladvantage of computers set up and meant for public
access, and arrange a web workshop for your



Backup page 15.2: Reporting on favorite web sites

Activity 15.1 brings your kids together as a group to learn how to explore the web and
seethe sorts of things they caimd related to our hobbwhile doing so with safety and
security in mind Activity 15.2now sends them off to explore the web on their own and
to report back.Eachjunior membeshould surf the web to explore his or her cavea of
interest, be itocks,minerals, fossils, geodes, meteorites, dinosaurs, famous gemstones,
lapidary arts, museumseld trips,etc. Have kids settle on the two or three web sites
related to their topic that they find the most interesting. Thewuld thoroughly explore

the sites and then do a brief writp to report backhat includes: 1) the web address of
each site and its title, 1f 1t has one; 2) a
site; and 3) a conclusion about why they vdordcommend each site to other club
members. You can let kids explore totally on their own, or you can provide suggestions
as starting points. Here are some specific web sites you might recommend:

Fossils:

1 http://nature.nps.gov/geology/nationalfossilday/jrpaleo.dfthe National Park
Service fAJunior Paleontologist Programo si
work, along with links to still more sites, activities, andoreses.

1 www.paleoportal.orgThe Paleontological Portal of the University of California
Museum of Paleontology is an entry point to fossil resources for all age levels.

1 www.fossilmuseum.nef he AVi rt ual Fossil Museumo i s a
welcoming contributions by educators, scientists, and amateur fossil enthusiasts. It
includes pictures and photos, fossil sites, geological history, paleobiology and more!

Minerals and Earth Resources:
1 http://education.usgs.go he A Educati ono | ink of the U.S.
site is filled with activities and even |
1 www.mii.org The Mineral Information Institute provides a wealth of info and
resources on minerals, their uses, and careers in the earth sciences.
1 www.womeninmining.orgWwomen in Mining ado provides good info and resources
on minerals and their uses, along with links to other interesting earth science sites.
1 www.theimage.comA Mineral Gallery shows gorgeous gemstones with info on the
properties ohearly 200 different types of minerals.
1 www.zacksrocksandminerals.coma c k 6s Rocks & Murposer al s i s a
rock-andmineral web site that was initially designed with Zachary was a teenage
junior member of the Lynchburg (Virginia) club. He has continued to update and
expand the site. This provides an inspiri
might take him or her!
1 http://edteb.kennesaw.edu/web/rocks.hthe Educational Technology Center at
Kennesaw State University has put together this fine collection of links to all sorts of
resources related to rocks, minerals, and the earth sciences geared to kids and
learning.
1 www.mindat.org The Mineral Database is a minetalmineral treasure trove of
information on mineral compositions, descriptions, localities, etc.



http://nature.nps.gov/geology/nationalfossilday/jrpaleo.cfm
http://www.paleoportal.org/
http://www.fossilmuseum.net/
http://education.usgs.gov/
http://www.mii.org/
http://www.womeninmining.org/
http://www.theimage.com/
http://www.zacksrocksandminerals.com/
http://edtech.kennesaw.edu/web/rocks.html
http://www.mindat.org/

Lapidary Arts:

T www.rockhounds.conm Bob 6 s Roc k SHogk& Gameaganieedo wi t h
provide a firstclass resource on topical information for hobbyists.

1 http://Socrates.berkeley.edu/~ep#professional gemologist and a college
professor team to provide lessons on gems, gem material, and lapidary skills.

1 www.riogrande.comGo t o t he Ri o Grande website and
access free howo video clips on various lapidary arts.

Museums:

1 www.lib.washington.edu/sla/natmus.htrRlat ed a A Top Siteo by Edu
here youodll find Iinks to museums and wuniyv

1 http://paleo.cc/kpaleo/museums.hiimfK u banés Gui de t o Natur al H

features annotated links to larger museums with fossil displays.
1 www.amnh.org/education/resourceBie American Museum of Natural History
provides oHine activities and resources specifically for kids.

Note: Kids can use this activity to satisfy requirements toward earning the Communication badge
simultaneously (Activities 7.1 or 7.2).


http://www.rockhounds.com/
http://socrates.berkeley.edu/~eps2/
http://www.riogrande.com/
http://www.lib.washington.edu/sla/natmus.html
http://paleo.cc/kpaleo/museums.htm
http://www.amnh.org/education/resources/

Backup page 13: Making presentations with the computer

Among the things | enjoy most about belonging to a rock club (okay, | beldivg tock

clubs, but thatoés a different storyé) are th
These most often are slide st®uwf a collecting trip or a trip to a big show like Tucson or
Denver, but they also include shamndt e | | presentations of a memi

demonstrations and instructions on a particular lapidary skill.

With the widespread use of digital camethgse presentations increasingly are being
augmented by or given entirely off a computer through a digital projection system which
beats the old slide projector in any number of ways. Gone is the whir of the loud fan
cooling your bulb, the jammed slideat brings a temporary pause to the presentation,
and the occasional upside®wn or backward slide, which is especially embarrassing
when it turns oudll the slides are that way! In addition to avoiding those pitfalls, now
you can enhance a presentatoyndigitally inserting labels or arrows highlighting special
features in a particular photo, combining photos for panoramicsyaaiding PowerPoint
slides with brief snippets of animated text or outlines to guide your audience through key
points of your alk, and even adding a musical background or just the sound of the wind
across the desert.

My own son and daughter were given occasional assignments in high school to create
PowerPoint presentations as group homework projects. If you have kids with such
abilities and proclivities in your club, encourage them to prepare a PowerPoint
presentation or a digital slide show about their favorite rocks, minerals, fossils, or
collecting sites using images plucked from the web or from pictures taken with a digital
camera. If they have the right equipment and skills, they can even incorporate video clips
and/or sound. This works especially well as a group project, with kids converging on the
home of the one with the most sophisticated computer equipment and evitioth
knowledgeable kids sharing computer kabow and savvy with the less knowledgeable
(Iinclude myself in the latter category) and with everyone contributing ideas toward
producing a final product for presentation at a club meeting.

At a simpler levk encourage kids with digital cameras to take photos on their collecting

trips showing the surrounding countryside, the specific locality and any identifying

landmarks, and samples of what they found there. They then can pick out the best shots

to burn © CDs to copy and share with other kids in the club or to start storing in a club

|l i brary as a digital archive of collecting I
can take them as they apply those skills toward rockhounding. Who knowsidfau

be providing training for your future club web master!

Note: Kids can use this activity to satisfy requirements toward earning the Communication badge
simultaneously (Activity 7.1).



Back-up page 15.4: Cataloging your collection electronically

When | was a kid, | used a composition book to catalog my fossil collection, listing new
fossils as | got them, and supplementing that master list with a collection of 4X6 index
cards where | scribbled locality info, with data about the formation anattsedaf fossils

| had collected. The card system made it easy to find my locality info: it was all stored
alphabetically by the name of the locality (most often the name of the closest town, like
ASt ockton Bryozoan PatchoacrliBr £rdwood Qumac
and new cards could be inserted easily in their alphabetical place. The whole system
worked fine while my collection was small and manageable, but the larger it grew, the
more difficult it was to leaf back through my master Isthat composition notebook, in
which fossils were listed as they were acquired rather than by some more logical system,
such as class or family of fossil, geological age, locality, etc. Eventually, | found faults

in my index card system, as well. Fostiince, instead of grouping by locality name,

would it make more sense to group all the cards together by geological time period in
case | wanted to find all the Ordovician localities represented in my collection? So |
made divider cards for each majoripd and then organized localities alphabetically

within each period. But then, what if | specifically wanted to find all localities holding a
specific type of fossil, like trilobites? How would | easily find those?

The advent of the computer made sgalkstions moot. Collectors (both kids and adults)
have access to intuitively eagyuse database and spreadsheet software programs that
often come already loaded on new computers when purchased. You can now set up
master fields. For fossils, these mtigiclude things such as specimen number, common
name, taxonomic information, period and/or formation, and locality. For minerals:
specimen number, common name, locality, etc. Once master fields are set up and data
for each s peci meraorganizée your lesthnd pull umjsst the things you
want, for instance, all my fossil fish from the Eocene Epoch, or all my fossil crinoids
regardless of locality or time period, or all my specimens of quartz crystals.

An easierlternative to creatingour own database from sarhtis purchasingoftware
package®xpresslydesignedo help rockhounds catalog their collections. These often

have blank fields that simply need to be filled in, and the program does the rest of the

work, even allowing youat print custom labelsTwo exampls aref TF GCo | (Thect or 0
Fredrick Group, Inc., P.O. Bak98, Cumming, GA 30028vww.fredrickgroup.com

phone 866799 28 4) and St dreeecompuden apelicakon Wi kwhick you

can catalog specimens along with digital photos, info on collecting sites, GPS

coordinates, and pcinase and insurance valy@svw.sasklithic.com

For more about cataloging a collection and eleatrdata keeping, see Baclp page

5.2: Cataloging and labeling your collection, in the Collecting Badge unit. Work with
your kids to come up with the best system for cataloging their collections and encourage
those who are technologically proficient tokmaise of the computer.

Note: Kids can use this activity to satisfy requirements toward earning the Collecting badge
simultaneously (Activity 5.2).


http://www.fredrickgroup.com/
http://www.sasklithic.com/

Backup page 15.5: Maps and GPS to find your way

Use this activity to show kids the differenttypdsomaps t hey o6l I find wusef
our hobby, from traditional guidebooks, road maps and geographic/political maps

showing locations of towns, county borders, etc., to topographic maps showing the ups

and downs of our landscape and geological mapsaliegehe formations under our feet

in colorful patterns. With that background under their belts, then turn to digital maps.

Maps have come a long way since the days we stogipgab stations to get thalky

fold-out variety to distract us as we draued that never seemed to fold back the way

they folded out. Those mapisexist and still serve aurpose. Good sources for

roadmaps continue to be gas stations, along with drug stores and variety stores, AAA

offices, etc. More detailed maps and sglaare available through companies like

DeLorme, Rand McNally, andThomas Guidesand can be found in variety stores,

booksbres, or outdoor supply store¥o get topographical and geological maps, turn to

t he geol ogi cal sur v e@yovisitf Mdstiwdl hasetazatabbogorou 6 r e p |
online listing of maps they offer. To find a link to your state geological survey, go to the

web site of tha).S. Geological Survey http://www.usgs.gov

The most excitig development with maps how getting from Point A todmt B has

been transformed in thidgital age. Show your kids how they can enter start and end

points intoMapQuest (http://www.mapquest.copor similar serviceand getdirections,

driving distances, and estimated travel time, along with a color map highlighting their

route. In fact, skip MapQuest! Cars increasingly are equipped withibuildvigation

systems that wil/l even t gdnkardadtooffasOmthe nd t el |
web, mapping services such@sogle Earth (http://earth.google.coptombine

traditionalmaps with satellite images that allgu to zoom in for @loseup look at

your destination. &her kids around a computer and explore these neat features, picking
destinations the kids throw out.

Finally, theGlobal Positioning System (GPShas truly transformed how we might go

about finding our oldime favorite collecting spots, even in thosselrt localities where

the unmarked fork in the road turns out to be three or four forks, none seeming to line up

exactly with the guidebook in our lap. In fact, those guidebooks increasingly include

GPS coordinates for collecting spots. Some now copgisly of coordinates, entirely
forgoing the traditional maps &PEGuétoecti ons
Western Gem Trails Ot her gui debooks are popping up,
Rockhounding the Wil eydsGR\® I|IUs éri gon@witde f Ca
other adult members of your club or society have GPS devices, give your kids a demo of

GPS in action, perhaps by doing a figeocache,
with enough crystal or fossil specimens for eaictine kids in your group and plantitin a

field or park, noting its GPS coordinates. And then play GPSdndgo-seek with your

kids, and give each a rocky reward once the cache has been located.

Note: Kids can use this activity to satisfy requirarteetoward earning the Maps badge simultaneously
(Activities 20.4 & 20.5).


http://www.usgs.gov/
http://www.mapquest.com/
http://earth.google.com/

Backup page 15.6: Joining an online community

Being mindful of t he-upfage I5dqrequiredto gamthisnot ed on
badge) you might encourage yootder,morecomputersavvy kids to join an online

community in an area of specific interest. Such communities can put them in touch with
knowledgeable hobbyists and experts around the world withrikeled interests,

offering blogs, message and bulletin boards,ugision groups, news updates, photo

galleries, and more. Kids can find answers to their questions, suggestions and tips, leads

to further resources, and even opportunities wetispecimens through the mail.

The downside is that discussions heldonsuecht es dond6t al waups procee
manner as the occasional nfl ame waro erupt s,
arising from the nature of online communication, whé&eexamplean effort at humor

may get i nter pr edsetipowerspeople engaging bgotripsnow o u 6 | |

and then Still, the benefits outweigh the occasional downside, and online communities

can be both educational and fun if you look past the banter that sometimes goes off track.

| recommend consulting yolwcal librarian to help discover good, established, reputable
groups. Fellow club members might also be able to advise. To give you a flavor, here
are a few I O0m aware of:

1 LA-Rocks, an ofline group of Southern California rockhounds who share
informationon gems and minerals, collecting sites, shows, and field trip
http://groups.yahoo.com/group/ELRocks/

1 Rock Tumbling Hobbya sitefor over 4,000 rock tumbling enthusiasts to trade
tumbling tips,share photos, and arrange swaps of tumbling rough.
www.rocktumblinghobby.com

1 Club Space Roclgsitewhi ch bill s da@selldr gesstithmet avorilt e
community® with folks ranging from rank amateuis world-class scholars.
www.meteorites.ning.com

T Bobdés Rock Shop, billed as it thigincludes er net 6 s
a ARock Tal ko discussion groupfothend message
information photo galleies, links, and more
www.rockhounds.com



http://groups.yahoo.com/group/LA-Rocks/
http://www.rocktumblinghobby.com/
http://www.meteorites.ning.com/
http://www.rockhounds.com/

16. The World in Miniature

When we collect, we usually seek the biggest rock on the ground. But you may be

sur pri sed adwithirhtlzetworld i mididture! $tép through the magnifying

glass and learn to collect, clean, and stor