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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

| 6 deeeloped this manual so as to enable the American 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
in the earth sciences arapidary arts. Through thisach of our individual clubs and
societieswill uphold our chartered goals as nonprofit, educational organizations by
actively seeking to foster and develop science literacy and arts educatiorsamumong
youngest members.

My guiding philosophy has three underpinnings. They come from both my own values
as a person invested in the positive development of young people and from a wealth of
academigesearch indicating that if one wants to design andatgbrograms that
effectively promote positive development among young people, threeastprucial to
enact. First, we mustprovide young people opportur@s to learn important skills.

Second, & must provide these opportunities in the contexbsftiye and continuing
youthadult relationships. Thirdnce youth have these skills, we must give them the
opportunity to participate in, as leaders of, the programs we present to them.

So firststep: we learn by doing. Book knowledge is great, leatding 1,001 books

wonoét craft a cab. Youbve got to roll up

thumbnails disappear as you shape and dhatfirst special gem! Second pointe
are motivated by goals that are attainable and that offer tangiwards and recognition,

especially if wedre given a clear roadmap

reaching those goals. With kids, this mean®araging supportive adujtouth
relationships through adult mentors who pledge a relativelytermy commitment. The
best program would be one in which children, youth, and adults work, learn, and grow
together. The importance of fosterih@ndmaintaining supportive relationships

cannot be stressed enough. A basic expectation of clubs enradléng ERA should be
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genuine, active, and sustained commitment on the part of the individual youth leaders and

the entire club in order to foster strong relationships between adults and young people
andbetweenyoungpeople and their peers. Third stdpds are motivated the most when

they participate the most, both in choosing
helping to shape those activities.n t hi s r e g apraidto nbtéthatamesopb eci al | vy
our badge units, Reachingcfoss Generains, wagproposed and developed by a junior

member Erica Nathan, whd as of this writing is a college studemursuing her

dreams.Another junior membér JemBurcBh s uggested the AElI ement so
included within our Rocks & Minerals badge for thisulth Edition of the manual.

|l tds with these thoughts in mind that |1 06ve d
activities modeledfter the Boy and Girl Scouts MerieBgé= systems. In the

following pages, | describe clusters of activities children andtycould do either on

their own or at club meetings or workshops and the badges they can earn as a result. For
instance, one is a Rocks & Minerals cluster
kit with readily available toolthen demonstrating oto use it to identify several

common minerals. Another cluster revolves around Lapidary Arts and requires planning

and crafting a project such as a cab, wirapped necklacer soapstone sculpture while

learning the basics of shop tools and safety.

In this packetl lay the groundwork for twentlgadges covering the full spectrum of our
hobby, including:

Rocks & Minerals Earth in Space

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

Field Trips Fluorescent Minerals
Leadership Reaching Aross Generations
Earth Processes Maps

Local youth leaders are encouraged to stdjioe level of each activity to match the age

range of the kids involved. Take, 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 guidaem through a handm session with just a few very common

minerals that are easily identified, such as quartz, calcite, sulfur, malachite, galena, mica,
pyrite,and hematite. Older kids might be given more of a challenge, using a wider range

of charactestics to identify a wider range of minerals on their own or in teams after a

basic overviewDon 6t take the activities at face val

Youoll also find some activities overlap and
at thesame time. For instance, among the activities for the Rocks & Minerals and Fossils
badges, kids are encouraged to collect rocks, minerals, and fossils, thus simultaneously



fulfilling the requirements of Acintended ty 5.1
to be isolated, individual activities but part of an integrated whole that ultimately will
hel p kids earn a ARockhoundo badge @as a mark
mi ni mum of six of the twentytngaldiweys Omnd a fF
the AKids CotrmerAFMScwe o nsiotfeql lwe Ipiudtiimds Al
kids who have diligently worked their way to becoming Rockhounds and Rock Stars.

Youth should become a central part of our efforts in order to bsstesthat & are
providing activitiesour kids find engaging and worth their tim&hus, | welcome
suggestions from both local youth leaderd kiils themselves. How caxisting

activities be improved? What new activities can we abid&ddiion, pleae alert me to
welbsites that areo longer be active. For o8016Fourth Edition | have checkedvery
welsite and have removed those that are no longer in service, lutsthata -emdiagr e r
battle as wekites come and go, and | can use all the help be&ato continuenonitoring
and updating any welies recommended within these pagesnvision this as an
evolving program that grows, adapts, and improves with time anahalseith the help

of all who use it l'tds al so wit h tynonindthat \developeltha nd c¢c om
Leadership badge with activities that encourage our more enthusiastic and ambitious
junior members to take charge of selecting and organizing activities for their peers.

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

a chance to help shape those activities. |t
engender empower ment and a soci al commi t ment
that our clubs and societies are declinamd, therefore, that we need to attract more

young people in order to keep our clubs alive. But saying it in this way puts the cart

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

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

meaningful opportunities from which a lifelong interest and comanitravill emerge

naturally. Let us not put our clubs fidstet us put kids first! If we can find ways to

make youth responsible andlfuengaged participants, not just recipients, the {targ

health of our clubs will follow as a natural result.

Suggestions on Forming a New Youth Group in Your Club

| 6afien approached via email or phdnea member of bbcal societythatwould like

to use this Badge Program lsbib e $avéa yoth group in place. How, they ask, can

we get started? Herearesegee ner al s ugges tasaressltofltatkmge devel o
with folks who have taken the initiative to begin one:

1. Go to where the kidsra. Based on a survey conducted by a natural history
museumthe age group with thmost kids interested in rocks b to 10, or the
el ementary school bracket . l'tds with tha
Work with local school teachers and ylogroups (Boy and Girl Scouts, Big
Brother/Big Sister4-H, Boys and Girls Clubs, YMCA, summer camps, etc.) and
volunteer to give earth science related talks to them in ways that are relevant and
that benefit their goads for instance, by helping teachaver curricular



guidelines in the sciences, or by helping a scouteleanmplete a geology badge
Have a Kids Booth at your annual show with signsheets for parents whose

kids have a fascination with rocks and fossils and who would like more
informaion about your club and its activities. Arrange to set alulabooth or

table atcommunity 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 caffer in helping to educate and cultivate kids with

an interest 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 mth after month, along with still more friends.

. Capitalize on your existing pool oftalenEvery successful youth
observed has o oneeomniited iadridualavhodrings it all
together and fAmakes it hoaeppreonl.tod s Bhuar d otndd

find someone who knows everything about 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 wtaléer
yetanother has an amazing mineral collection. ®waitientifying adults within
your c | aiddheirindigdud strengths. Then gather commitments! Just
one member a month committing to help with a presentation or activity will carry
you through your first year. Make it clear that this needs todbeta

commitment, not the project of any single individuahd while | note a key

el ement i s t ha whodhemrécritsbluntBecshequallyi o n o
important is training those voluedrs Provide supporaind delineate
expectations. What 6s the time | imit for

outlinethat aprogram provider can follow®o you want samples to distribute to
kidsand/orhande n acti vi ti es a justcabhforvoluhteets; sor t ? |
assist guide,and support them.

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

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

to-meeting so expectations are clé&areveryone 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 or wor lkwityourhoase, keep me 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 members to take oificpamnths.

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

knows whatdéds coming and appropriate prepa
rather than moving from meeting to meeting in afastute rush to find a new

topic, adivity, or speaker.

. Center meetings around an activignd topics of interest and appeaMost
adult meetings are centered around a lecture or presentation, and during these,
youol | observe kids a) s(llavghisbhbaggedar b) r un



first-hand experience with my own kidsh)he best way to channel
and energy is through handa activities. There should béeef presentation to

set the stage, but the bulk of your meeting should be aetiigynted. For

instancein introducing fossils, you very briefly should give kids the utmost

basics on what a fossil is and on the fossilization process and then move quickly

to just a fewhigh impact andturdy specimens kids can see and touch, perhaps

with a coupé largeformat picture booksposters, odinosaur models as

illustrationg® or with a laptop computdrooked to a large monitor akdyed into

relevant websites or image¥hen move on to the main event: an activity making

clay and plaster casts so kids can walk awdily their very own plaster fossil at

the end of the night. Get kids | earning
for more In addition, pitch each talk to things you know kids will be interested

in. Mark Uhran, a director at NASA, once noted presemation to fellow

scientists about how to get more young pe
are the two things that turn kids on more than anything else. If we could grow
dinosaurs on the space stWhatitopcs,, wedd have
samples, and hands activities will nail the interestgfourc | ubo6s ki ds ?

. Reward kids with something tangible after each meetingds like to collect, so

one goal should be to help them build a basic collection. In addition to whatever
they mayend 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 rafflecket 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 field trips, to stockpile and bring home a supply of
what ever t Hoethedkidsawhethereuaitzrergstals, fossil shark teeth,
agaes, or barite roses Whatever route you choose to go, label specimens with
info on what they are and where they came from to begin teaching kids the basics
of documenting their collections to add both pae@and scientific value.

Involve parents.A youth program should not turn into a babysitting service.

Kids have a lot of energy (my own energy was constantly getting me into trouble

when | was in elementary school,asmyseepnrdade @A DO 1 n 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 ad to prevent the ingtable tendency toward chaos. As an added

benefit, getting parents involved in running your activities will help in cultivating

future youth leaders for your club, thus avoiding the common problem ofdotirn

if a single individual $ asked to run the youth program year after year.

. Safeguard children.Finally, | need to emphasize poi nt | wiestoh we di ¢
go into, but it § absolutely vitato raiseand to underscore, namehaving youth

leaders who are well known by alltine clubfor sound moral values ardving

multiple adults on hand when working with kidshereare, unfortunately, some



who wouldabuse the natural trust of children. My home state of California has
Me g a ba®, which requiresegistration of sex offethers ora public wé site

with photos and information aboatfenders. Some societies requagckground
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 multipleltzd

working with the kids, and prevent any sort of abuse, whether physical, sexual,
mental, emotional, or verbaln addition, safeguard children from fellow children
by making clear that any sort of hazing or bullying among kids is wrong and is
never pemitted The Houston Gem & Mineral Society has developed an official
AHGMS Pol i cytha outlinéspoliciesrpecedures, and expectations
on the parts of children, parents, and club members to ensure a safe, enjoyable
environment for children wile engaged in any HGMS functions. Consider
putting a similar policy in writing for your societyzor guidance on this issue, |
recommend all youth leaders within AFM&iliated societies read the excellent
and thorough materiiadmo endnttdiede d Yomutthhdr
the Boy Scouts of Americaattp://scouting.org/Training/YouthProtection.aspx
The safety of our yuth is paramount, and any obvious oevensuspected

abuse should be reported and dealt with through proper legal authorities.

A terrific source filled with other ideamn forming a youth grou Working With Young

People by Mabel Kingdon Gross. This manual was prepared for and published by the

Eastern Federt i on of Miner al ogi cal exeehedtguidatei dary So
starting a juni oraswell as aresgurca of activitydips. scr at ch

Rewarding Kids for their Work: Beyond the Badges

Our AFMS/FRA Badge @®gram offers tangible rewds for kids to work toward in the

form of the badges they can eass outlined in this Badge ManuaBut sometime#

may take a while for kids tavork through all the activities requir@grn a particular
badge.Motivating pebble pups and junior membera continuous effortTo keepthem

coming back, offer other rewards alongthewayp ove, | 6ve suggested pr
minerals, or fossils at each and every meeti#ugother idea provided by Jim Urbaniak

of the Oregon Agate & Mineral Smty isfiR o ¢ kK B OAMSdas @rinted its own

currency. dnior members receive one Rock Buck for each scheduléorsieeting

they attendfor each FRA badge they eaand for other activitiesAccumulated Rck

Bucks may be spent just like real cash at theislbspring and fakilent auctions.

Another c¢club has adopted this idea for what

Acknowledgementsfor Editions 1 through 3

Building this badge program has been a long but enjoyable labor of love, a labor imade al

the more enjoyable by the help received alongitlzey . | 6d IpiiokAM$ o t hank
Juniors Program Chairs who blazed the trail
mary Yy e a like to thank tlbed/outh leadérsalong with twojunior membesd from

local clubs who have offered ideas for new activities and refinement of existing activities.

We saw many additions to tR@12revision of the badge manual than&gheir fine
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suggestions emerging from theiork with kids | acknowledge each withithe revised
activities where | 6ve Thepammefrpnostates East, Medt,ei r s
North, Southandall pointsin betweed thank you, all'l 6d | i ke to thank t
members of the California Federation of Mineralogical Sasettho got me started on

my path in appointing me CFMS Junior Activit
officers and members of the American Federation of Mineralogical Societies who have
whole-heartelly supported the idea of this Badgegram fromits inceptionin 2003and

who have so generously funded it so that it can be provided completely free to all kids

ug
he

within our affiliated clubsand societies And 106d |Iike to thank the
Emblem in Weaverville, North Carolipwho havenanufatured the badges fahe fun,
colorful rewards weffertokids.| al so t hank Darryl #ADiamond D

supprt and ideas through the years, and | thank Todd Méoressistance proofreading

the Third Edition of the manual and for his recommalations to underscore safeguarding

of children. Finally, we should all give thanks to those brave individuals who roll up

their sleeves and really make it all come together. A resource like this badge program is

just an inert tool, a collection of words a page. It only achieves itse potential in the

hands of a dedicated person who takes it up and makes something inspirational happen

with a group of kids or even a single child.
the youth leaders at dlie localgem and mineratlubs and societies across America!

Acknowledging Those Who Helped with this Fourth Edition

When | begamleveloping this Badge Manuaidore than 12 years ago, nggalwasto
bring out revised and expanded editions eveuy j@as. Hard to believé is ateady
time for a Fourth EditionThank you taall who have helped with this latest iteration!
These include the followinfyith apologies to anyone | may have inadvertently
overlooked)

Alice Kozanecki (lllinois) provided aice link on mineral identification geared to kids

for our Badge 1 Rocks & Minerals.Jesse and Jem Bur@@alifornia) provided ideas

f or A T h eadivitiesmavrincasporated as unit 1.8 for the Rocks & Minerals

badge.Jim Urbaniak (Oregon)also sggested deas for AThe.IBl ement so
addition,Jimprovidedf or an update on aliseggess eft ahe KR
Bucks o r e wabowtin the Introdaction Thank you to Beth Simmons

(Colorado) who provided a suggestionfaa@ nt est t hat | ed to our ne
Mi n e actvity@l.9). Susie Harlow(California)gave meuses othe mineralTronafor

Badge 21 Earth ResourcesTerry McMillin (California) suggested adding Latin and

Greek roots in how dinosaurs and otherifessere named. That suggesti@iong with

websites about dinosaur names and meanings listed by Merrill Dickinson in his

September 2015 Presidentdés Message for the E
unit 3.8 for the Fossils badgéarry Knapton California) provided the matrix recipe for

the activity on excavating a fossil as part of Activity 3.2 in Badgd-8ssils. Terry

McMillin (California) suggested addingkeseadingunit, which is now included iBadge 4

I LapidaryArts. LouisaCarey (Cdior ni a) suggested adding some
taken thatdeaandhavecreated an entirely new activity on gemstones (both inorganic

and organicjor ourLapidary Arts badgePete Lewnthal (Washington) alerted me to a



free software program for catging mineral collections (Activity 5.2)Tina Lubin
(California) recommended addingore on safety in Badgei8Field Trips. Mike

Havstad (California) suggested a fARecruitero

his idea has been incorporated intadBe 9 Leadership.Jim Urbaniak (Oregon)

provided the link for making 3D paper models of landforms now included with the Earth
Processes (Badge 10Ylarci Revelli(Washingtonsuggested addingeasuring out
distances in the solar system using toilgiguéor our Earth in Spce Activity 11.1 Jim
Roberts (Mississippiprovided great suggesns, as well, on adding #ctivities for

Badge 11 Earth in SpaceDavid Skrupky (Wisconsin) suggested the metal detecting
activity now incorporated into Badg® 1 Gold Panning & Prospectingrett Johnson
(California) has helped with our listing of websites for Backing on the Computer

badge(Activity 15.2). Dar r y | AiDi amond Dano Powell also pi
suggestions in the Eastern Federation Neveslef March 2012 hat you ol | now se

the Rocking on the Computer unithe Delaware Valley Earth Science Society provided

several minerat el at ed websites that |l 6ve included f

feature in their July 2015 newslettddennis GertenbacfColoradg suggested adding
info on how kids can take digital photos through a Dyite Digital Microscope for our

World in Miniature unit(new Activity 16.8) and he noted how they ad
tiv

rockso to the Spiyd7.n Maré RelvediWashingtamjilsb ( Ac
suggested adding Special Effects by includingffervesence(Activity 17.7). Holly

Mc Nei | (Maryland) noted howatkheirrannoal clulb 6 s
showt o provi de t he g§icSmaozpctiviy 1NE) to showaattenddes
throughout the day, so | 0ve KackdMathant hat
(Florida) shared her hana® project for creating fluorescent minerals with paints for
Badge 18 Fluorescent Mineralsin all, this new edition is expanded to 255 pages (from
223 in the Third Edition), with 86 pages that are revised or totally new.

To one and alvho have taken an active interest in using, improwang, expanding the
range of our BadgerBgram my sincere gratude and thanken behalf of all the kids
who stand to benefitMore ideas are welcomed as we now embark on our Fifth Edition!

Il n Closingé

| hope this program will accomplish two things at the same time:

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

2) provide motivation for pebble pups and junior members to work toward earning
tangble rewards and recognition atehrnirg satisfying lifelong skillsknowledge

and friendshipsvhiled as alway8 having fun!

Jim BraceThompson AFMS Juniors Program Chair
July 2004, updated February 2008arch2012 August2016

ki ds

sugge



HOW TO USE THIS M ANUAL
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@adges. To earn a badge, kids mustpete 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

activity to best match the ages of the kids inryouc | u b . You dondét need |
activities exactly as laid out; rather, you should feel free to improvise to make any
activity as accessible as possl ththeeondemr t he k
that matters Aslongasyoamre helpigp  your ki ds master a gener al
overly concerned about the specific steps or technigugxoyed along the way.

Sheets are provided where kids can check off the activities as they complete them. Once
3 or more are checked, both the kidsl gheir 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 9B@0&:ceive the badge to

award to youth members during club megs. This information can also be phoned,

(805) 6593577, or emailedifraceth@roadrunner.cgrto speed processing time.

There is also a master checklist following this introduction that kids can usepadriek

of their overall progress. Once theyodve ear
badge, signifying a graduationJinorem fApebbl e
earning all 2adges receive an AFMS cloisonnéa@imd gr ad u atred tsot afitRiosc k
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 officers and/or atyeaf, perhaps during a

club picnic or at a club showlt is up to the local juniors leadto keep track and notify

Jim when a junior member has achieved either Rockhound or Rock Star status.

2. The Structure of This Manual
Il n the pages that follow the master checkl is

a) a brief introduction/overview followed kg list of activities and their basic
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 cupyliatribute this to your
kids); and

c) backup resources for youth lead€s®me is background materfalr your own
information; some is to share with your kids to help them with their projects).
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Achievement Checklist

To keep track of yourchievementsput a checkmark in the boxes next 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 Junionyifes Chair. You become a

ARockhoundo6abtdgesamanidng ARock Staro if ear
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 ki t.

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

I 1.7 State rocloses. minerals, and gemst

I 1. 8lemkritse e

I 1.9 Name that mineral!

2. Earth Resources Date badge earned:

I 2.1 Everyday uses of rocks and mineral s.

I 2.2 Minerals in the home.

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

I 2.5 Field trip to a hardware 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 3The forms of life.

I 3.4 Collecting fossils.

I 3. 5 -dvlledtingdieiditrip.

I 3.6 Your state fossil

I 3.7 Dinosaurs.

I 3. 8 and dirmsaiunames.

4. Lapidary Arts Date badge earned:

I 4.1 Learning about | apidary rocks.

I 4Chddsing a lapidary project.

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

I 4.6 Gemstone minerals
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. Collecting Date badge earned:
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5.1 Building a collection.
5.2 Cataloging and | abeling your <collectio
5.3 Storing a collection.
5.4 Displaying your collection.
5.5 Reporting about your <coll ection.
. Showmanship Date badge earned:
6.1 Technigues for effective displays
6. 2 Holding a workshop on display ideas
6. 3 Observing and evalwuating displays.
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 u lotpedter hoardisplasr d
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 etiquettesafety,& AFMS Code of Ethics* (required to earn this badge).

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 Pl anning and | eading a field trip

9.5 Overseeing a nmeyouthlnewsldtter.r col umn or an e
9.6 Managing a youth activity booth at a |
9.7 Mentoring.

9.8 Recruiting.

9.9 Fundraising.

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 Sedimentary rocks.



10.5 Metamorphic rocks.
1 0. 6 3DMmokialsmfgeologic features related to plate tectonics.
10. 7 Earthquakes.

— — —(

11. Earth in Space Date badge earned:

I 11.1 Modeling the solar system

I 11.2 Learning about visitors from space.

I 11.3 Effects of meteorites and famous crat
I 11.4 Collecting meteorites and tektites.

I 11.5 Collecting meteorite dust.

I 1 Maredfun measuring impact cratering.

12. Gold Panning & Prospecting Date badge earned:

I 12.1 Gold as a miner al

I 12.2 Uses of gol d.

I 12.3 Gold throughout history.

Il 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.

I 12.7 Metal det edothérarifact or gol d, coins, an
13. Gemstone Lore & Legend Date badge earned:

I 13.1 Anniversary 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 Making stone tool s.

I 14.3 Making stone tools and art from cl ay.
I 14.4 Making rock art.

I 14.5 Recording and interpreting rock art.
I 14.6 Visiting a muwbkualcenteor Native American
5. Rocking on the Computer Date badge earned:

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

15.2 Reporting on favorite wetltes.
15.3 Making presentations with the comput e
15 . 4gingyaur eollection electronically.
15.5 Maps and GPS to
15.6 Joining an onl.

find your way.
ne community.

—( — — — — —( =

16. The World in Miniature Date badge earned:

~

I 16.1 Collecting, preparing, and storing mi




I 16. 2 C epating,ant stonirgy thungbmail minerals.
I 16.3 Col ing and starimg micromirenals. r
I 16.4 Collecting, preparing, and stori
I 16.5 Collecting, preparing, and stor.i
I 16.6 Coll ect iongmicrafossispar i ng, and st
I 16.7 Collecting and classifying sand.
I 16.8 Drawing or photographing micr omi
17. Special Effects Date badge earned:
I 17.1 Magnetism
I 1 Triboluminescence
I 17.3 Bir doubleirefragtom c e, or
I 17.4 Chatoyancy: catés eye and aster.
I 19 Natural fibed& optics, or ATV stone
I 17.6 Phantoms and inclusions
I 17.7 Other special effects.
I 17.8 The amazing miner al magi c show!
18. Fluorescent Minerals Date badge earned:
I 18.1 *What is fAfluorescencedo and why
I 1 Bamaus fluorescent mineral localities
I 18.3 Collecting fluorescent minerals
I 18.4 Creating a fluorescent.display ¢
I .5 8Safety with fluorescent lamps(required to earn this badge)
I 18.6 Special effect.s of some fluoresc
I 1 Wakig fluorescent minerals with gleim-the-dark paints.

9. Reaching Aross Generation Date badge earned:

1 Bpefmdng six hours with 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 you
1 9 . idg, t&kinghod drawng a picture of your senior member
5 B specimen that is special to your senior member
19.6 Makinga memory box

m—( — — — — — =

20. Maps Date badge earned:
I 20.1 Learning about the dif.ferent sor
2 Bourees of paper maps

20. 3 Making maps

2 0Osing GPS

5 Maps on the Web

—_( —( —( —( —

To earn your Rockhound badge, yueed to earn 6 or more of the l2@dges. Check off
activities youbve completed. When vyou
have your FRA leader sign and forward this she¢he AFMS Juniors Prograamair to
receive your Rockhound badge.

ner al

ent n

ts of

have



Siml arly, once Yybadgéss ywu shauld forevatd tree lcdmpl&edl sheets t
receive an AFMS cloisonn® pin as a ARock St a

Datecompleted

My signature Youth | eaderds signature

Name of my club
Yout h Laddredsermregesving tle
Rockhound badge or Rock Star pin




Future Rockhounds of America Membership Badge

All kids belonging to clubs affiliated with Future Rockinds of Americautomatically
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 modest and we hope to maintain thigraro cosffree to local clubs and
individual kids, our annual supplies are limited. Thus, we ask that local youth leaders
help us keep this program free pging judicious and only requesty necessary

minimum guantities on an aseeded basis for the kidstually signed up in your club.



1. Rocks and Minerals

To earn this badge, you should demonstrate how to idenéfyy of the mostommon
minerals and learn the basic rock types. Other actiwitasmight choosewvolve
learning aboutrystalsand gowing crystals and your State RockateMineral or State
Gemstone This unit also helps you start buildjirgurating,and maintaininggour own
rock and mineral collection.

Activity 1.1: Learning the characteristics of minerals

Buy a book or pick onap at the libraryr turn toweksitesto learnall aboutminerals

Make a chart of common minerals and their characteristics in terms of things such as
color, streak, cleavage, fracture, luster, hasdn crystal shape, and weight $pecific
gravity). In your chart, list various common minaés down the first columrihen 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 familiavityh characteristics
of minerals such as color, streak, hardnedative weight, reaction to a weak acid
solution such as vinegar, ettJsing your mineral ID kit, along with a chart of mineral
characteristics, successfully identify at least a half dozieerals presented by your
youth leader.

Activity 1.3: Building a mineral collectian

Build a collection of 10 to 20 minerals. Some octites focus on a single minesaith
specimens from around the world to show different forms. A quartz colleutgirt
include amethyst from Brazil, &r crystals from Arkansasmoky quartz from Pikes
Peak cairngorm from Scotlan@dndrose quartz from South Dakot@alifornia or
Switzerland Other collectors concentrate on a local area and collect all the Iitheria
might be found in one quarry, citgpunty, or stateStill others focus only on self
collected mineralsMost of usopt for variety and collect a little bit of everything.
Whichever form you choose for your collection, be sure to follow thedas good
curation: label each specimen and kaagatalog with key informatioabout what it is
and where it came from. (See Badge 5: Collecting.)

Activity 1.4: The three rock types

Learn about andescribe the three basic rock types (igneousnssatary, and
metamorphic) and build a collection with samples of each t{ee Badge 10: Earth
Processes.)

Activity 1.5: Crystal shapes

Draw crystal shapes and/or make crystal models with blocks of styrofoam or with
styrofoam balland dowels, witltonstruction paper aardboard or other materials, or

with a 3D printerwhich you can sometimes find in a librarome common crystal

shapes are cubic, hexagonal, orthorhombic, monaoclinic, triclinic, tetragonal, and trigonal.
Construct as many diffent varieties as you can.




Activity 1.6: Growing crystalsind making geodes
Using a materialhat dissolves in watdike sugar, table salborax or Epsom salts, grow
different forms of crystalscreatea i e g gesdboericraft a stalagmite

Activity 1.7: State rocks, minerals, and gemstones

Just as each state has its ovag flmany have a State Mineral, a State Gemstone, and/or
State Rock. Find out what your state rock, mineral, or gemstone is and write a report
about it for your club newstieer or talk about it at one of your club meeting. If your state

doesnot have an offici al mi ner al or rock,

nominate one!

Activity 1.8: The éements

Learnwhat an element is arabout the periodic tablef chemical elementand how each
element is classified into different groups (transition metals, halogens, etc.pitken

one of the dllowing activities to complete: 1)¢gk anelementand writeabout itstraits

and properties?) write about what make=sach group of elements different than the

others and the properties of the elements in that gan@);make a collectioofinat i v e
elementminerals df you choose to make a collection, be sure tmWlthe basics of

good curation.Label each specimeand keep aatalog withinformation about what it is

and where it came from. ldentify on your label what the atomic numblecteamical

symbol are for each nativéeenentmineralin your collection. (See Badge 5: Collecting)

Activity 1.9: Name thamineral!

With your youth leader serving as the moderator, participate with fellow club meimbers
a panel like a TV game showhe moderator will describe characteristics of rocks an
mineralsand their usesThe participanivho can name the most corigatvins! To

prepare, review Activity 1.1 on the characteristic of minerals and Acfvityn

everyday uses of minerals.

wr



1. Rocks & Minerals
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To earn your Rocks & Minerals badge, you needomplete at least 3 of thea8tivities.
Check off all the actiwviti
below and have your FRA ldar sign and forward this shde the AFMS Juniors
Programchair.
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Back-up 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 produof biological or life forces);

3) has a definite chemical compositi@md

4) has an orderly atomic structure oftexpressed in a crystal form.
For instance, graphite and diamonds (made of carborpasderedninerals but coal
(also made of carbon) is not because @ah organic product that formédm fossil
remans of plants, or onebving organisms.

Kids should learn to identify sevéi@mmon minerals usingimple tests of physical
properties such as color, streak, luster, crystal shape, cleavage, fracture, hardness,
chemical reactivity, and weight, or spécifiravity. To help them, you should direct
them to a rock and mineral guidebaakd encourage them to buy at least one for their
own reference Many good ones are available to purchatsall levels of pricingr to
borrowfromal i br ar y . asaHpingf®md the seamsgly endless supply

Bonewitz,Smithsonian Rock & Ge(2005)

Chestermani\ational Audubon Society Field Guide to North American Rocks &
Minerals(1978)

Cook,Mi nerals & Gemstones: 300(2007) t he
Eid & Viard, Minerals of the World1995)

Farndon,The Complete Guide to Rocks & Mineré26€06)

Farndon & ParkerThe Complete lllustrated Guide to Minerals, Rocks & Fossils
of the World(2012)

Fuller, Pockets Rocks & Mineral2003)

HurlbuttDa na 6 s Manemnalagy(1981d or &hy recent edition or reprint)

E

= =4 =4 =4

Korbel & Novdk, The Complete Encyclopedia of Minerél999)

LagomarsinoA Pocket Guide to Rocks & Minerg2008)

Peck,Mineral Identificaton: A Practical Guide for the Amateur Mineralogist
(2007)

Pellant,The Complete Book of Rocks\iinerals(1995)

Pough,Rocks & Minerals: Peterson Field Guid&996)

Roots,etalT he Nature Compani ono s(202p c k s,
SchumanHandbook oRocks, Minerals, & Gemstongk993)

Si mon & SsaitledosRooks &AVEneralEl978)

Zim & Shaffer,Rocks, Gems, &linerals: A Golden GuideRevised2001)

= =4 =4 -4 -8 -1

=4 =4 =4 -8 -8 -9

The fAofficial o book for use in naming

sponsoredampetitionsid=| ei scher 6s GI os fmmyheof Mi ner al

Mineralogical Recordwww.mineralogicalrecord.cojm For onestop shopping,
distributor Gem Guides Book Compafgwww.gemguidesbooks.coroffers a whole

Earth

Fossi

and

JacksonWwh at 6s t hat Rock or M20Mpr al ? A Begi nn

a
S


http://www.mineralogicalrecord.com/
http://www.gemguidesbooks.com/

range of boks on all topics rockelated, as doate annual Lapidary Catalog of
Kingsley North, Inc. \ww.kingsleynorth.com

F ar n ceguidéssRocknd Mineral(2005) combines the traditional print cent of a

book with links to webites offering interactive multimedia, games and quizzes, and

downloadable imags. And § n ¢ e noWwtéansitionedo websites, any numbef them

have sprung up to sist with mineral ID One fun one is AYupeéRocKk:
www.yuprocks.com Another one geared specifically to kidgiisMi ner al ogy 4 Ki ds o
www.mineralogykids.org/mineraidentification In addition to providing an interactive

way for kids to identify a mineral by going stbg-step tlough a series of questions, this

website also has sections on crystals, the rock cycle, uses of miearasnothersite

geared to kidand to interactive learnings A The Learning Zoneo from
University Museum of Natural Historywww.oum.ox.ac.uk/thezone/mineralgfinally,

themineral identificationwvelsitethathas become a standfiy rockhoundsyoungand

old is the Mineral Databasemww.mindat.org (Guide your kids tdheseand other

websites when working odBadge 15: Rocking on the Computer.)

Here are sombasics of mineral identification:

1 Color can be the most striking aspect of a mineral, 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 exampglartz occurs in many colors
caused by minute impuritiegd may be clear, cloudy (milky quartz), yellow
orange (citrine), purple (amethyst), pink (rose quartz), a sparkly green
(aventurine), etc.

1 Streakis the color left when a minal is scratched on an glazed porcelaitile
plate. This can surprise you in that it is sometimes very different from the
mi ner al 6s out wa r dglverygrdy bematite ledvesrared sireak a n c e,
and golden pyrite a gredalack streak.

1 Lusteris a reflective property ahineral surfaces. The way a mineral reflects
light may make it look hard and shiny or dull or waxy. A mineral may be metallic
(pyrite),adamantine (sparkling like a diamondfreous or glassy (quartz), silky
(gypsum), waxy (jade), resinous, pearlytieg greasyetc.

1 Crystal shapas the characteristic appearance of a crystal, usually determined by
the underlying atomic structure. Crystal shape may be cubic (pyrite or galena),
octahedral (fluorite), rhrombohedral (calcite), hexagonal (quartz) Fetcmore
on crystal shapes, see Bagi page 1.5: Crystal Shapes.

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

1 Fracturei s the manner in which a rock or mine
cleavage. For instance, a break may be codahécurved like a clam shell, as in
breaks on obsidianyineven (with a rough surfaceg., lepidolite), or fibrous
(splintew, e.g., ulexite).


http://www.kingsleynorth.com/
http://www.yuprocks.com/
http://www.mineralogy4kids.org/mineral-identification
http://www.oum.ox.ac.uk/thezone/minerals/
http://www.mindat.org/

f Hardnessi s t he resistance of a mineral to scr
relative measure of this propergomparing the hardness of ten different minerals
from softest to hardest: iltalc, 2i gypsum, 3 calcite, 4i fluorite, 51 apatite,

61 feldspar, 7 quartz, 8 topaz, 9 corundum, 1G diamond. To arrive at
approximate hardness, you can use soomemon 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 Chemical reactivity Some minerals will chemically react. For instance, a good
test for carbonates (calcite, limestodelomite, etc.) is a drop of acetic acid, or
vinegar. If it fizzes, it contains calcium.

1 Weight, or Specific Gravity To determine the weight, or specific gravity, of a
mineral requires special equipme@pecific gravity (SG) is technically defined
asthe 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 19.3. For most
purposes, kidsan justudge the relative weighor heft,of a mineral, whether
heavy, light, or ifbetveen.

Darryl Powell (aka fADiamond Dano) has p
identification resources you may wish t
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 of mineratentification exercises

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

Another helpfulpartner in educating kids about the earth sciences is Myrna Mahon

began a hombased business called Ring of Fe@ence Canpany LLC in Oregon
(www.RingofFireScience.com Inspired by the eruptionf&lount Saint Helens 90 miles

from her home, she crafted a set of lesson plans on volctHraiegew into a whole

AHawmds Sci en dheseincsluedlineeals:.Handson Sciencewhich is

beautifully designed and illustrated with edeyfollow instructions for each activity

along with ATeacherdés Noteso that fill you i
fulfills National Science Education Standards, and vocabulary with definitions.

For those who like to play games that also educate, check damuthd Smithsonian

| nst i What Dod¥oudeow About Rocks, Minerals, and Gems2RQeck | t 6 s a

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

t he back. |l td6s published bwv.pbheogeaacamat e Con

The followingtablepr ovi des yosheethbh affiahwatde variety
their various characteristics. Inaddith , we 6 ve pr o woucadopwand | ank t
give to kidsto fill in with different minerals they wish to test.

C


mailto:diamonddan@rochester.rr.com
http://www.diamonddanpublications.net/
http://www.ringoffirescience.com/
http://www.pomegranate.com/
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Back-up page 1.2: Making and using a mineral ID kit

Foll owing is the Mohos Scale and exampl es

judge the relative hardness of different minerals legting their own mineral ID Kkit:

Mohodés Har Mineral Common Tools

Talc easily scratched by a fingernail

Gypsum fingernail (hardness 2.5)

Calcite copper penny (3 to 3.5)

Fluorite easily scratched by a knife

Apatite knife blade/steel nail/steel washer (5)

Feldspar glass/a glass marble (5.5); steel file (6.5)

Quartz easily scratches glass

Topaz easily scratches glass

OO |IN|OO|RWIN|F

Corundum easily scratches glass

Diamond scratches all other materials

=
o

In addition to the tools noted in tlakove table, a mineral ID kit might include an
unglazedorcelaintile 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 tablaccompanying Backip page 1.1 foinfo about various characteristics for a
number of commominerals. A similar blank tabls provided for you to copy and give
to kids to use to complete a mineral identification exercise, or you can enedeag to
create their own tablésting just hie characteristics they 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.

of

There are a number of ways oftegtina ki d6s ability to identify

is to provide kids individually with an assortment of minerals and to ask them to apply
various tests. You might also create
minerals noted abownd ask kids to screen out 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).
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An even more fun activity IiAsaclubhmeetiighhave e r a |

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 eachrahimatched 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 enseers.

In another version of the Mineral Identification Game, different mirspedimensnight
be put on a table along with mineral identification books. The first kidktatify a

particul ar DOmgsteerygt nynge adefinite motikawre p i t .

Anyone winning a mineral steps out of
walking away withall thespecimens
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Back-up page 1.3: Building a mineral collection

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

You should refer to those bacip pages for reference in assisting kids in satisfying
Activity 1. 3. For instance, there youol |l
or logbook for an entire collection, how to createelaldor 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).



Back-up 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
metamorphic and how these different rock types typically form;

b) identify specific examples of each rock type; and
c) build a smallcollection of representative samples.

The three basic rock types are:

1 Igneous. Igneous rocks are formed by cry$iation of magmas, #ier deep
within the earth(intrusive igneous rocks: granite, gabbro, diorite, granod)aite
extrudedonto the stface (basalt, andesite, dacite, rhyglabsidian, pumice,
scorig asl).

1 Sedimentary.Sedimentary rocks are formed tasticsediments such agravel,
sand,or mudcreated by tl eroding actiosof wind, wateror ice breaking down
olderrocks(example: conglomerate, breccia, sandstone, siltstone, mudstone,
shale)or chemicallyby minerals precipitating out of wat@dimestone, dolomite,
evaporates such gypsum anhydrite, ohalite). They might also be biologic in
origins (Coal,diatomaceous eartlcher).

1 Metamorphic. Metamorphic rocks have been changed by heat and/or pressure
and other eartforcesand are classified as foliated (statiormed from shale
schisbf or med from shale t hatdghasdlioenech mor e i nt
from granite) omon-foliated (quartzit® formed from sandstoneparbled
formed from limestone

Abdo Publishing provides thrdittle books from theitCore LibraryRocks and Minerals

seriesgeared to kids in grad@-5: LisaOw i nlignedus Rock€015, Rebecca E.

Hirsch 6Sedimentary Rock2015 , and J e n nMefamarphiSRoek@®&.9).n 0 s

The series includes still more books on crystals, fossils, gamasthe rock cycleEach

book includes gl ossaries, ALearn Mmkseo refer
to more info on tlhedspublgirsehaetr ébsa swech ssietre.es f

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

Note: Kids can use this activity toward satisfying requirersdat the Earth Processes badge
simultaneously (Activities 10.1, 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 at&auretragonal, monoclinic, triclinic,
hexagonal, trigonal, and 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 descriptiooteach:

T

Cubic very symmetric and orderly, shaped like a square cube, with 6 faces, or
sides (note, however, that some are shaped like octah&doomsamond

shaped with 8 faces, and still others are shaped like dodecahedrons, with 10
faces)

Tetragonal shaped like cubic crystals that have been stretched out along one
axis.

Monaoclinic: these are shaped like tetragonal crystals that have been skewed or
tilted in one angle.

Triclinic: triclinic crystals are &imilar
symmetrical from one side to the other; they can look like monoclinic crystals that
someone stepped on and squished!

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

Trigonal similar to hexagonahut possessing af8ld axis of rotation instead of
the 6fold axis of hexagonal crystals.

Orthorhombic these crystals look like two elongated pyramids stuck together,

but theyodére skewed at a bit of an angl e.

Because it can be difficult to visualizeese systems using words alone, you should get a

book illustrating different 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 actiities provide kids with handsn fun in learning about these shapes. In
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 haoddashion is through making models by
folding colorful construction paper, cardstock, or thin cardboard and pasting or taping
them tgether.Dar r y | Powel | (aka fADiamond Dano)
resources you may wish to purchase to use wi
Corundum Carl 6s Gr(ataduceSCarygtalagephy ahdlincleides 13 r e
crystal models that can be cut out and folded irtlingensional crystal shapes, along

has



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

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

formats). These resources may be purchased from Diamond Dan Publications, c/o Darryl
Powdl, phore 5852783047, emaildiamonddan@rochester.rr.comeb address
www.diamonddanpublications.net

The following website from the California Departmheh Conservation has links to a

number of really neat masters you can download and print for free to then copy on paper
or cardstock for kids to craft caindfold 3D modes$ of different crystal shapes
http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

Finally, mot her nice r esour cErysials205g bpartafaa Hi r sc hds
whole series from\bdo Publishing called th€ore LibraryRocks and Minerals series
geared to kids in gradess3


mailto:diamonddan@rochester.rr.com
http://www.diamonddanpublications.net/
http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

Back-up page 1.6: Growing crystasd making geodes

Growing Crystals.

Some minerals grow into crystals in water solutions. This process can be observed using
readily available materials, sual sugar, salt, alum, dEpsom salts dissolved into a
saturated solutionin boiling hot water. A saturated solution contains the maximum
amount of salt that will dissolve in a given amount of hot water.

Materials

1 Crystatbuilding material: sugartable salt, Epsom sal{from a pharmacy)or
powderalum (from the grocery store spice sectio®ther materials you might
use include borax, photogtaip fixer, or saltpeter.Copper sulfate (from pool
supply or hardware stores) is used to create blueanfthite crystals. With
young kids, though, itbés probabokry best to
sugar

Water

Measuring cups

Spoon

Cooking pan

Glass jars

Pebbles

Stick or pencil

String (cotton twine), cut into small lengihgith a paperclip tietb one end
(optional) food coloring

= =4 =4 -8_49_9_9_°2_--°

Procedure

1.
2.

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

If using table salt, mix onkalf cup of salt into threquarters cup of hot water. If
using Epsom salts, mix ofi@lf cup Epsom salts into one cup of watksing

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

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

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 your solution into a glass jar, and dip
the string into the solutiowith apaperclip to weigh the string dowand leave it
hanging there from the pencil.

Set your jJar aside i
Check every so often
forming on your pebbles or string.

spot where it wono

n a
the next few days. A

Assign different salts to different kids, and at your next monthly meeting, have everyone
bring their jars to compare the different forms of crystals each produced.



In addition to homemade crystals, you can grow crystalsngscommercial crystal

growing kits. Check places | i ke Wardds Natu
Geology catalogs; phone800-962-2660 or check their web siteatvw.wardsci.con

Another source is Ednmud 6 s S ¢ i8@D-A28-6999; wovw. $cikntificsonline.com Or

check in toy stores, nature stores, or stores specializing in teacher supplies.

Making Geodes.

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

If using eggshells, carefully crack eggs and pick out the bestshalveosing ones that

dondt have any | ong cracks in them. Careful
shells with tweezers or by rubbing with your fingers. If using walnut shells, crack a

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

Next, set your eggshell or walnut shell hal v
secure. Using the same recipes described earlier for growing crystals, prepare-a crystal

growing solution and pour or spoon alétinto each eggor walnut shell. Set the egg

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

The Women in Mining (WIM) Educational Foundation afsovides 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 halves back together
with silicone and pour a crystgktowing solution intdhe hole. A week or two later, pour

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

Growing Stalactites, Stalagmites, and bwers.

Stalactites, stalagies, and towers grow in caves thye steady driglrip of mineralladen
groundvateroozing from a cave ceilingUsually that water is laden with calcium
carbonate (calcite and limeston&Yith this activity,kids can grow their own stalactites,
stalagmites, and towers wighpowder you can find with traetergents and washing
supplies at your local grocery store.

Materials

1 10 tablespoons ddorax (washing soda)
24 ounces of ¢t water
Measuringspoon and cup
Stirring spooror stick

1
1
1
9 Cookie sheet


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

1 2 pintsize dass jarst 1 jar lid
9 Strip of old towel (1X18nches)

Procedure

1. Place a cookie sheet in an area where it will be undisturbed for several days or
evena couple weeks.

2. Place 2 jars on theookie sheet next to each other and separated by the jar lid.

3. Measure out andlfeach jarwith 12 ounces of havater ancb tablespoons of
borax thenstir until the lorax isfully dissolvedn each jar

4. Place one end of the towel in each jar with a dip in the center between the jars.

5. Exercise patience! Now itds time to | et
observe.

The lorax/water solution wiltravel along the towel. At the dip you created in the center,
the solution will build up then drip down into the jar &dd the water will evapate,

leaving behind the borax that was held in soluti@mop-by-drop, it should create a
stalagite hanging from the towel andséalagnite growing up from the jar lidIf let go

long enough, thetalactite and stalagmieventuallywill meetand grow together to

create a tower. All three featurase common in limestoreaves.

By the way, for those like me who always get confused as to whietnis c h, her eds ar
easy mnemonic for remembering the distinction between a stalactite and a stalagmite.

The word fAstailmctthed emi chdalse .a flodt A hsatta |sat catnidt e
grows down from the ceiling of a cave. The
Let that stand for #fAground. 0 A stalagmite g
someone would only come up with a mnemonic for helping memdgraehow to spell

Amnemoni col!)

Popcorn or Bubble Rock.

For about five bucks, you can purchase what 6
ABubbl.eBothaclk bill ed as fAthe rockmdllhat gr ows.
chunks ofgraylimestone fom Utah. As you soakhem for 1to 3 weeks ira bow! of

distilledwh i t e v i n e gvaitepopcomd u &lel s ®e k abthelvibdgag s 0 gr ow
evaporates andragonite crystalform atop the rocks

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



Backup 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.S. Hawsur 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
ofthecom r i buti on of | i mestone quarries to the s
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.

Otherstate 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 learn thésdethind

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 members targanize 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 acrasthe 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 Unofficially, brownstone, | As of 20;6, Frankjinite
known as Stockton & Prehnite are being
Sandstone. debated.
New Mexico Turquoise
New York Hematite Garnet
North Carolina Granite Emerald
North Dakota
Ohio Flint
Oklahoma Barite Rose
Oregon Thunder Egg Oregonite & Sunstone
Josephinite
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 this activity can also use it to satisfy requirements

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




Back-up page 1.8The dements

Chemists havalentified 118 elementsT hey have been call ed

At he
bl ockso in that, individudekceppforcee atbmtdi Addr kt

ma t t. &sedh)s activity to help kids learn about the qdid table and how each

element is classified into different groups (transition metals, halogens, noble gases, etc.).
Then encourage them to write about what makes each group different than the others and
the properties of the elements in that groQp, after studying the elements, have kids

pick one of their favorites and write aboututsiquetraits and properties

Two great reference books iarge colorful formats are:
1 Theodore GrayThe Elements: A Visual Exploration of Every Known Atom in the
Universe,2009.
1 Image PublishingHow It Works Book of the Elemen2€15.

't s fairl y unu sgisang putelgf afsingtealenzentvorerofien,anl c o
elemen is combined with otherinto a compound For instance, iron (F&an be found

onits own butis more often found ifron oxide mineraldike hematite (Fg0s) or

magnetite (F€4). Lead (Pbpalsocan be found on its own bigmoreoften foundas

galena (lead sulfide, PbSHowever,someelementslo occurin relative abundance in

natue in uncombined forms with distinct mineral structurébeyarec al | ed fAnat i
d ement mHEncoeragayow kids to build a collection of some of the more

common and readily available ones, suchasper, sulfurand carbon (agrephite).

You akosee iridescent hopper crystals of bismuth solgken and mineradhows, bt

these are lagrown We doné6t encour age 3knatideslerheot t ry col

minerals given thatane are toxicfpr instancearsenic, lead, mercyy. Following are
some common native element minerals that would rfakan interesting collection:

Element Symbol Atomic Number Atomic Weight
Bismuth (usually as Bi 83 208.98038
lab-grown crystals)

Carbon &s Graphite C 6 12.0107
or Diamond)

Copper Cu 29 63.546
Gold Au 79 196.96655
Silver Ag 47 107.8682
Sulfur S 16 32.065

Another fun ativity might be towork with kidsto drawup a list of 1820 elements and
everydy objects that contain thenarfinstance, an incandescamigsterightbully neon
signs, nickelcadmium rechargeable battesjearbumpers decked out with chrome
copper pipes or electrical wird he two books noted aboeee filled with examples.

Note: Kidswho build a collection ofiative element mineratan use this activity to satisfy requirents
toward earning theCollecting badgéActivity 5.1). Those who writ@ paperfor this activity can also use
it to satisfy requirements toward earning the Communication badge simultaneously (Activities 7.1 and 7.2).

L



Back-up page 1.9: Name that minéral

Hereds your <chance t Revibvbackup pades fgraetiwesisln ow ho st
and2.1and preparguestions to testour kidknowledge of mineratharacteristicand

uses Then, as in a game show, stand behind a podium with your questidribéa

answers) on largeards Have participating kids lined up and seated behind a tatile w

name cards in front of each with name tags on their shirt3hen let the contest begin!

Award five points for each correct answelfou might award paidl points if kids come

up with an answer than is justifiably close but not exactly what you were looking for.

(For instance, if the hints are that the mineral is hlite a light blue streak angbft

hardness of 3.0 Mohsand t he ans \easomeosealfisaeasur i t e, 0
Afaquamarineo, you miAguanarinaisgvabludform afibaryl, lbutit poi nt s
leaves a colorless or whiteetik and is much harder aBMohs. Still, it is blue))

Have a really nice mineral specimen as a prize fowihaer with the most points. You
might also have second and third place prizes, riblzolisle trophy, cashor whatever
prizes your society decides is besThe main thing is to have fun! You might dhistasa
program at one of younonthlymeetings (Adultsarenotallowed to shout out hints!)

Hereare some examples géiestions you might ask:

1 Question: Thismineral has a distinctive blue coloin fact, its nameven means
Abl ue. o 't | eaves a | i ghdhsdakat8dsAstreak an
Name that mineral!Answer: azurite.

f QuestonnThi s is the har desslOorfthedMbhsscale. ner al s .
Many married women wear it on a fingedame that mineral!lAnswer:
diamond.

9 Question: This mineral hasonenam i f it dés red but a differ
orothercolorsl t 6 s v er y ditleemoheral fohon theaMohs,scale.t 6
| $afprecious gemstone andfeceted for jewelry.Cabbed forms caexhibit
asterism, or a star effeclame that minal! Answer: corundum (ruby and
sapphire).

1 Question: This mineral has a shiminkish-red ororangebrown color with
metallic luster It is soft and malleableYou might finditi n your home6s
plumbing or in your electrical wiringName that mineral Answer: copper.

1 Question: This mineral forms very soft crystals that are clear or white and that
leave a white streakYou may find it in your laundry detergent. Large quantities
of it are mined in Boron, CaliforniaName that mineral Answer: borax.

1 Question: You might find yourself sprinklinghis saltysoftandcubic mineral on
your dinner or on an icy sidewallName that mineral!Answer: halite.



2. Earth Resources

Theseactivities introducehe practical side of minerals, or how roeksl minerals are
used in everyday life. Ware surrounded lpur mining heritage, from gypsum inalls
to brass knobs on doors or clay in flowerpots angages of glossy magazindslineral
resources may be divided into three classes: Is@tan, coper, nickeletc.), nonmetals
(sand, clay, limestonsal)), and fossil fuks (coal, oil, natural gas The following
activities will help you appreciate the role mining and minerals play irtadgy life.

Activity 2.1: Everyday uses of rocks and nrigle

In a graip, circle around a flipcharthalkboardor white board. Look around and list
everyday things and threcks andninerals you think went intdvem. (If using ayood
old black chalkboard, you can start with the chalk itself and the slabe @halkboard.)

Activity 2.2: Minerals in the home
Write a reporbr make a posteaboutat least 10ock andmineral productén your home
or in a particular room in your home: your bedroom, bathroom, kitchen, living room, etc.

Activity 2.3: Collectng everyday objects and thecks andninerals that went into them
Build a collection of everyaly objects andhinerals that went into them. You can get
specimens by collecting them in the field, trading with othelo membersor purchasing
them at naitre stores, museum gift shops, rockghar gem shows. Here ameamples

to get you started: a penny and a copper nuggetil and a piece diematite; a tube of
fluorinated toothpaste and a fluorite crystal; laundry detergent and a borate mineral; a
fishing weight and a galer@ystal. Display your collection of everyday objects and their
source minerals at a local gem show, the library, during sdratell at school, at one of
your club meetings, or wherever else a public display might be passible

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 Youth Leader or
make a presentation at the next club meeting describing what was being mined, how it
was bei ng mi nueirdately asedd If yoowere ialileGosget a sample of what
was being mined, bring io your next meeting and sheamdtell everyone about it.

Activity 2.5: Field trip to a hardware store
Take a fdri efl sdc at vrdonpdoeal hardwane staoe home buildingsupply
store. Listthings you see there and their soumeks andminerals.

Activity 2.6: Careers in the earth sciences

Learn about careers in the earth sciences (mining, teaching, gemology, the jewelry
business, seismology, etcMaybe even interview someone in such g grh as a local
jeweler Write a brief paper imagining yourself in such a career and some adventure you
might undertake in that job. For instance, an oil geologist might be taking a boat ride to
an offshore oilplatform. A paleontologist with a museum or university might be
prospecting for fossils in the Gobi Desert.
largest blue diamond. What would be an interesting job to you?




2. Earth Resources

| 2. 1 E sesof ppaksaapd minerals

|l 2.2 Minerals in the home

I 2.3 Coll ecting mekeandnideays thatvgneintottrem and t he

|l 2.4 Field trip to a mine or quarry

|l 2.5 Field trip to a hardware store

| 2.6 Careers in the earth sciences

To ean 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 and forward this sheet to th&SAllaiiors
Program chair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leaderdos preferred mailing
receiving badge:




Backup page 2.12.2, 2.3: Everyday objects atitk minerds 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. To conclude the activity, you might unveibection 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,
windows made of silica, all sorts of things madelastic 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 i8atontaining diatomite as fillerin fact, the
television off to the corner contains no less than 35 different natdlghe telephone
handset has no less than 42 different minkerats get kids primed to think about what
things are made of, you mighold up a couple common items that serve as good
teaching examples:

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

2) a salt shaker with an aluminum top and glass body, filled with salt (halite) crystals.

3) an incandescetight bulb withglass extaor (made fronsilica, soda ash, lime, coal,
and salt), brass or aluminum scrawbase, tungsten filament, copper and nickeldead
in wires, molybdenum tie and support wires, aluminum heat deflector, etc.

4) apenci | may have a wooden body, but i1itds fi
mixed with kaolinite and has an eraser that may hoidipe for grit and that is held
in place with @and of metal that may be aluminum (bauxite) or brass (copper and
zinc/sphalerite Wow! As many as 5 or 6 rockacdminerals in a commauencil!

There are several good web sites you can consult thatlprbandy lists and tables

linking minerals to everyday objects. Two particularly good ones are the Mineral
Education Coalitionyww.mineralseducationcoalition.grgnd Women in Mining
(www.womeninmining.oryy (The Mineral€EducationCoalitionweb site provides a nice
graphic il lustrating al/l the minerals going
are just a few on their list.pur U.S. Gelmgical Survey (USGShas a website for the
National Minerals Information Centent{p://minerals.usgs.gov/minerglshat provides
statistics and informatioon minerals essential to the econorniyie Ameican

Geosciences Institute publishes a digitaly book called h e C o 5 Guidei@ r 6
Minerals You can purchase it for a very reasonable price ($4.99 as of January 2016) by
going towww.agiweborg/pubslt expores the myriad uses of minerals in scientific
research, manufacturing, medicine, and commercial applisatifilowing are samples

from thisbookandthesewebsites:

Rock or Mineral Everyday Object

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

Bauxite (aluminum ore) Cans & other containers; aluminum foil; autos; airplanes;
building components like aluminum siding, window frames



http://www.mineralseducationcoalition.org/
http://www.womeninmining.org/
http://minerals.usgs.gov/minerals/
http://www.agiweborg/pubs

Rock or Mineral

Everyday Object

Borax

Laundry detergent

Calcite

Cement; plaster; glass; steel; toothpaste

Cassiterite (tin ore)

Cups, plates, & cans; coinage; opalescent glass; enamel;
weather-resistant vinyl siding; solder

Celestite

Fireworks; caustic soda

Chalk

Chalk; quicklime; mild abrasive; fingerprint powder

Cinnabar (mercury ore)

Batteries; thermometers; barometers

Coal

A Afossi l fuel for heat.

ng,

Copper Coinage; 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; machine parts; solder; linings
for radiation protection; bullets

Garnet Sandpaper and other abrasives; jewelry

Gold Jewelry; dentistry; electronic components; coinage; astronaut
face masks are gold-coated to protect against solar radiation!

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 & screws; steel; machine parts; tools; chains and
fences; bikes; cars; bridges; building frames

Kaolinite (clay)

Tiles; kitty litter; bricks; dinnerware and other ceramics;
toilets, sinks & bathtubs; glossy paper; fiberglass; stomach
medicines; pencil lead; chimney liners

Kyanite

Sparkplugs; electrical insulators; porcelain products

Limestone

Cement; crushed road stone; building stone; steel making

Lepidolite (lithium ore)

Rechargeable batteries; electric car batteries; ornaments

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 products; toothpaste;

Nickel Coinage; alloys; nickel steel (stainless steel); magnets;
electroplating; rechargeable batteries; electric guitar strings

Phosphate Fertilizer; animal feed supplements

Pumice Concrete blocks; abrasives; Lava-brand soap; cosmetic stone
to rub away dead skin

Pyrite Sulfuric acid; decorative rock sometimes used in jewelry

Quartz (silica)

Glass; gemstones; spectrographic lenses; clocks & watches;
also, quartz sand has many uses when mixed with other
substances as in cement

Rutile (titanium ore)

Ore of titaniumd used in jetliners & artificial hips & knees

Sand & gravel

Concrete; asphalt; road fill; blocks; bricks




Rock or Mineral Everyday Object

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

Slate Roofing shingles; blackboards; patio slabs; the beds on high-
guality pool & snooker tables

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

nails & screws; batteries; water & gas valves; paint; pigments
in rubber; skin creams

Sulfur Sulfuric acid; fertilizer; gunpowder & other explosives; rubber
Talc Talcum powder; cosmetics; ceramics; rubber; plastics; paper
Trona, or Soda Ash Glass containers (such as light bulbs); fiberglass; detergents;
(sodium carbonate) medicine; food additives; photography; pH control of water
Tungsten Filament in light bulbs

Vermiculite Insulation

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, sturdyapercup.

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 cupn top Pour muddy water into the cupdaallow it to sit You

should end up with morer-less clear wateait the bottom of the water bot{le will still

be a little muddy, but not nearly as muddy as it begarg result of the filtration

properties of diatomite, which is composed of micoogci ¢ si | i ca fiskel et ons
fossil diatomghat are peppered with tiny hole$he 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 satisf
requirements toward earning their Communication badge (Activity 7.2).



Back-up 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 youxkids 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 hematite, 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 sellmommineralsgyrite crystalstumble
polished pieces of quartz or hematéc.). 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 minesiyour area, 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 scienfiply houses,
such as Wardods, Edmund Scientificbds, 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 towsfydngati
requirements for earning the Showmanship badge (Activity 6.4).

0



Backup page 2.4. Field trip to a mine or quarry

T h er e dng likenshowing your kida a t u r e Ofisst-hBndamdwthgre it

originates. Arranging tours at quarries and minesbeaa fun adventure. 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 Wed silver towns 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 sponered by the lllinois 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,
andl found an abundance 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 Rgkg Company listed

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. Ydocate your

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 thel Gitéties

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 regorinake individual

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 (s odperhapsusegahe al | 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.

| f you canét make it to a mine or quarry, ne
rescue. ChQulroyt | e virnaacudirryce.ok which offers
a simulated field trip to a rock quarry and,
related to quarrying and rock products used in everydayllife.6 s a Br i ti sh site
narrator has an accent and some of the terminology may be unusual for American
students (e.g., Alorryo instead of Atrucko),

Note: Kids can use this activity toward satisfying ugg@ments for the Field Trips badge simultaneously
(Activity 8.3). Also, 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).


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

2.5 Field trip to a Ardware store

A home building supply or hardwasgore, especibl one that also hasgarden center, is

a great place to vividly underscore justhomu c h t hat 6 s all around wus
and minerals. This makes for a great indoor fieldttrgb can be turned into scavenger

huntto see which kids (or teams of kids) can come up with the biggest list of everyday

itemsand therocks andninerals that went into thenif doing an activity like this with a

fairly large group of kids, contact theos manager in advance to ensure a warm

welcome.You may find theyore willing to help in

To get you started, here are a few things that come immediately to my mind as to what
you can find in your local hardwestorederived from commomocksand minerals

electricalwiring, pipes, and plumbing fixturédmade from copper)

steel and iron nailénade from iron ores such as hematite and magnetite)
aluminum and tin sidingnd roofing(made frombauxite andtassiteritg

brass screws and ornamentktes (brass is an alloy of copper and zinc)

lead soldefmade from galena)

diamond on drill bits and saw blades u$adcutting title, concrete, etc.
diatomaceous earth for swimming pool filters

plaster and plasterboaod drywall (made from gypsum)

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

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

sand

bricks and ceramic products (made from fiotaly, or kaolirite)

salt (or halite) for melting icy buildup on sidewalks

slate slabs for higpriced shingles and flagstones

slabs of various sorts for ornamental use, as in kitchen countertops (made from
granite, marble, labradorite, etc.)
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Using this ist as a starting pointee what else your kids can find. Again, this can make
for a really fun event if you turn it into a competitive scayamhunt with prizes at the
end.



Back-up page 2.6: Careers in the earth sciences

As a multidisciplinary sciene, geology draws from and applies chemistry, physics,

biology, mathematics, and engineering. Subfields include geophysics, hydrogeology,
oceanography, paleontology, environmental engineering, mining and mineral resources,
and more. Geology students leabout earth processes and their effects on the general
environment and life. Welkrained geologists help in charting pathways that are both
environmentally and economically sound in addressing issues related to human
interaction with both resources ahdzards, crafting solutions to benefit the general

public. In addition to 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 bngss, a retailer, or an artisan crafting fine jewelry.

Greatresources to helkids learn abousuchcareersare web sites for the Minerals
Education Coalition and Women in Miningvww.mineralsedoationcoalition.organd
www.womeninmining.org You and your kids caalsoexplore the web site of the U.S.
Geological Surveywww.usgs.gov And thereare the American Gxsciencesnstitute

(AGI, www.americangeosciences.pand the Gemological Institute of America (GIA,
www.gia.edy. If you live near a college or university that hagealogy department, you
might contact the department because they will often have information about careers in
geology for advising their students. Here are just a few ideas:

1 college or university professor of geology or paleontology

1 laboratory researclworker and technician

1 natural history museum curator

1 petroleum geologist

1 staff geologist or field geologist for a mining company

1 mining engineer

1 geophysicist

1 planetary geologidor NASA

9 surveyor

9 cartographer

1 independent consultant assessing geologicardaZor the construction industry
1 seismologistor the United States Geological Survey (USGS)

1 metallurgist

1 environmental scientist conducting environmental impact studies and remediation
1 marine geologist

1 hydrogeologist or hydrologist evaluating and depé&lg groundwater resources
1 gemologist

9 independent fossil or rock and mineral dealer

1 professional jewelry designer and craftsperson

1 jewelry store owner

Encourage kids to read abdubr even interview someonedrone of these careers.

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


http://www.mineralseducationcoalition.org/
http://www.womeninmining.org/
http://www.usgs.gov/
http://www.americangeosciences.org/
http://www.gia.edu/

3. Fossils

Fossils represent a merger between the sciences of geology and biology. They are at the

core of the science of paleology, 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 preserve | ifebdbs record. The
youshould get a bdo There are mangood, basic guiebooks at reasonable prices, such
asRhodes, Zi m,Fossilst AGuidbl ta Préhestorit kif® a | mRockéss

FossisWa | k er a ®srithsdfaan dabdbooks:ossils andmore. You can also

find many good books like these in your public library

Activity 3.1: The geological time chart

Memorize the geological eras and periods and some key facts about each one. Then
make a geological time line showing all the geological peroda long shet or roll of
paper lllustrate it with drawings of fossils and prehistoric plants anchalsithat are
characteristic of each period.

Activity 3.2: Types of fossilization and making excavatingossils.

Explain the different types of fossilizationde carbonization, mineralization, molds and
casts,etc)Thendo one of the foll owi ngastermdeek e a #Af os
paper or cardstock caindfold fossil modelsbake a THo-fi Bi tmakeasponge fossil
bone,makeatrtificial amber wih insectspr excavate a real or plasfigssil.

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 20 specimer3ome 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 locality has tofef. 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 specimen and
keeping dog book with key information (what it is, where it came from, agdeffossil,
etc.). (See Badge 5: Collewgi)

Activity 3.5: A fossitcollecting field trip

Learn and demonstrate knowledge of the AFMS Code of Ethics and the rules of field trip
etiquette (as well as the laws of your state or region), then head out on & dtissting

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. Find out what your

stae 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 local state legistat 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 activitiessuch as crafting
cutandfold paper or cardsetk dinosaur models

Activity 3.8: Fossil and dinosaur names

Fossils, including dinosaurs, often have long names that seem impossible to pronounce.
Sometimes, they were built around the name of a péfsomstance, a famous
paleontologist or the pgon who first discovered the fossil). Other times, they are named
for the place where they were found or for some characteristic. The names are then put
into Latin or Greek form.Pick your favoritdossils ordinosaurs and leatmow its name

came abouand what it meansOr develop a new dinosaur name baround the name

of yoursociety or town.Or create a whole new fossil animal and give it a name!




3. Fossils
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To earn your Fossils badge, you néedomplete at least 3 of thea8tivities. Check off

all the activities youbve compl eted. Wh e n
have your FRA leader sign and forward this sheet to the ARMBIE Progamchair.
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My signature Youth | eaderds signature
Name of my club

Leaderdos preferred mail.

receiving badge:
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Backup page for Fossils badge: Reference books

Following are some books kids might buy or seek in the library for learning about fossils:

HorensteinFamiliar Fossils the Audubon Societiocket Guide$1988)

Ilvanoy, et al, The Complete Encyclopedia of Fos$i#601)

Mehling,Fossi | s: 300 siized Spdcie0&ar t hds Fos
Palmer Fossils PocketsSerieg(2004)

Rich, Rich, Fenton & Fentoifhe Fossil Book: A Record of Prehistoric L{1©97)
Rhodes, et glFossils: A Guide to Prehistoric Lif&olden Guides Serig¢8962)
Thompson;The Audubon SocieBjeld Guide to North American Foss{i2002
Walker & Ward, Fossils SmithsoniarHandbookSeries(2002)
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The little paperback by Rhodes and the much biggek by Rich, Reh, Fenton &
Fenton arelassics that were standamday back when | was a kidln addition to thesd,
encourage you to check out thigler books that tell all about fossils and how to
become a fossil detective, one geared to very young chilanether to kids in grades 3
5, andthe other tcstill older kids:

1 Al iskasdis Tell 6Long Ago(1990) 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.

T Jenny Fr et | aFoss$ils(R045)i Vso oprasrttd so f @@ockdibrdyu bl i s hi n
Rocks and Minerals Series geared to kids in gs&8b.

1 Peter Larson and Kristin Donnan teamed to vBitd@es Rock! Everything You Need
to Know to Be a Paleontologi&004). This is a fantastic, beautifully illustrated
introduction for sorawhat older kids. Paleontologist Robert Bakker says it mest o
t he back c¢ ovAawonderfullygdneroubivitakon to thdijoys of
paleontology! This is the book | wish | had when | was ten. And fifteen. And in
college. And when | got myrft job teaching paleontologyones Rockiells you
howtobeadiao detecti ve. Li sten carefully. o

You can find these and other guidebooks in the Science, Nature, &hGEide sections
of bookstors. You can sometimes get guidebooks like thesedecmunt if ordering in
bulk and if your club has a nonprofit, educatiot@ ID number and you let the

di stri butrepurchkasing Vor educaiidnalgposes.

Finally, many interesting welies help you explor®ssils with kids, like the followig:

1 National Park Service Junior Paleontologist Program
http://nature.nps.gov/geology/paleontology/jr _paleo.cfm

f AThe Learning Zone, 0 Oxford University Mus
http://www.oum.ox.ac.uk/thezone/fossils/index.htm

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



http://nature.nps.gov/geology/paleontology/jr_paleo.cfm
http://www.oum.ox.ac.uk/thezone/fossils/index.htm
http://www.paleoportal.org/

Backup page 3.1: The aoqical time chart

It took humans a long, long time to fully appreciate timg)dong history of our planet
Earth. As thatppreciation dawnedgientists began constructietyatigraphic and
geologic timescales and charts. Today InternationaCommission on Stratigraphy
researchesfficial names, dates, and ageséta consistent and uniforohart that serves
asthe goto reference source for academic and professional researchers and students.
Work with your kids to learn about the geologitiaie chart and the different plants and
animals bhat lived during the different eras and periods.

A basicgeologic time chart, with examples of common fossilsifeach period, is
provided on the next page a reference. In addition, a similar tablehvaitank 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 in whatever way
they like. For instance, some kids prefer a horizontal timeline, illustratinghbte s
different creatures that supplanted one another through tirgeu 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 otityy@olorful

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 time line would stretch
544 inches, or more than 45 f ebdlionyearséfnd
earthhistory f or t hat, youdoll need a bigger pi
chalk to draw pictures of appropriate fossils at different spots along the timeline, with
trilobites in the Cambrian, dinosaurs in the Jurassic, andso fo

A website related to the geological time sgaleng with some animationisas been put
together by the Planet Habitability Laboratofytiee University of Puerto Rico:
http://phl.upr.edu/library/notes/thedistributionofcomplexlifeinthelast540millionyears

t hat 6
ece O


http://phl.upr.edu/library/notes/thedistributionofcomplexlifeinthelast540millionyears

ERA

PERIOD/EPOCH

Cenozoic

Arecent I
dinosaurs dead / mammals aheaq

mammals diversify

first humans

Quaternary Holocene
(modern humans appear; makios | 11,000 years
& mammoths & other Ice Age Pleistocene
mammals) 1.6 million years
Tertiary Pliocene
(by the Eocene, many modern| 5.2 million years
types of mammals appear, o | Miocene
incIudingI; whales; I_ar%ei\_ runnin GC) 23 million years
mammals appear in Oligoceng :
large carnivores and grazing | @ Ollg_(ﬁ_cene
mammas are abundant startin g 35 million years
in the Miocene; earliest EOCQ_ne
hominids appear in late "< | 56 million 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 betome extinct by the end of the
period)

145 million years before present

first dinosaurs & firsmammals
appear toward end of Triassic

Era ends in great mass extinction (g

Jurassic
(dinosaurs are abundant on land and ammonites in the sea; earliest bird

208 million years before present

of dinosaurs) likely caused by
asteroid impact

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

Paleozoic
fancient

Permian
(mammallike reptiles emerge; largest mass extinction event on earth)
290 million years before present

invertebrates reign supreme

Pennsylvanian
(great coaforming forests of scale treé@sseed ferns; abundant insects)
323 million years before present

Cambrian fAexplo
complex multicellular life

Mississippian
(abundant sharks & amphibians & crinoids; earliest reptiles)
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 ampisiliad
ammonoids)

408 million years before present

plants toward endf 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|
coelenteates, mollusks, brachiopods, bryozoans, and arthropods)

510 million years before present

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

PreCambran
Divided intoProterozoic Eon(2.5 to

Vendian or Ediacaran (enigmatic sofbodied Ediacaran fossils appe
shortly bebre 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 4.6 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 excavatingossils.

Forms of Fossilization.

Fossils are the preserved remains or evidence ofifgadioth plant and animal,

microscopic and macroscopid hese 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 evidence of an organismés activity,
or coprolites (knan as trace fossils). Following are soafghe mostommon 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
organsm. Only the general shape and form of the original organism is left.

1 Mineralization, replacementpr petrification. Original shell, bone, or wood may be
infiltrated or totally replaced by a mineral that seeps into pores via niadeai
groundwater.When this happens, scientists can observe gwgnletails of cell
structurein bonesand thecells andgrowth rings in petrified wood.

1 Re-crystdlization. Shells may recrystdlize, leaving original shell material but in a
different mineral form. Fomistance, 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 film dfacaon 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
decy. 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, cremres such as woolly mammoths have been found locked in ice that has
remained frozen since the Ice Ages.

Making a FossilUsing Clay and Plaster
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 Pas 9 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 paibrushes
1



Procedure

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 cardboatdicen(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 ely. This is to make it 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 maybafdu i n museum gi ft shop:
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 andrémeave it to create a mold.

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 , féossiksandiwill yeeduokkasse 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 cotepldills the mold and 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 kidsvrite their names on 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 fossilreag yet 20 about 200 ti mes. This is a
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 everyone unveil 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 ofediment and to show kids how fosbgaring 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 kids 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 carr yface extured
around the fossil to resemble a real matr.i
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 raitpeat.

Experiment with different sorts of paints and coatings like these.



| 6ve al so Ia®ssimakingdctity thdd calls for mixing together one cup of
used coffee grounds, omalf cup of cold coffee, one cup of flour, and draf cup of

sal 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 fpoatde or

bake it 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: Majfossils.

Note: You can use anyf theactivitiesdescribed abovio help kids satisfy requirements toward earning
both their Fossils and Earth Procesg@stivity 10.4.bpadges simultaneously.

Making Cut-and-Fold Models of Fossils Using Cardstock.
The following website has links to a number of really neat masters you can download and

print for free to then copy on paper or cardstock for kids to cratimdifold 3D mode$
of fossils: http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

Making Tri -lo-ii B i adaedOther Delectable Fossil Treats.

Even more fun than making plaster fossiksspecially for younger kidsis making Trit

o-i Bi t e snis Gertenbaeh of the Flatirons Mineral Club in Colorselat this

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 mouthken everyone gets to eat their fossil creations

TheKentucky Geological Survey website has a Trilokltmkie recipeas well as recipes
for APrehi st Gotonovw.dkp qleKGS/edeicatidtrilobitecookies2.htm
andwww.uky.edu/KGS/education/cookbook.htithose appetizers include Ammonies
in-a-Blanket, Cephalopodi®-a-Blanket and Cephalopod Celery. Yummy!

Making Fossil Bone from Sponges

Cut sponges into th&hapes of boneandset them in a pan or tray.o a saturated

solution of hot water and Epsom satt® the pan and over your sponges then set the pan
asidefor a week or so until all the water has been absorbed into the sporges or
evaporate@dnd he sponges have drietYou should end up with stiff sponges with pores
holdingcrystals of Epsom salts, just as petrified dinosaur bones turrhevdkirom the
minerals that flowed through their cells.

Making Artificial Amber with Insects.
Amber is res) from trees that has hardened overtheaBea si cal | vy, itdos foss

sap. It is oftensought after by lapidary artists to bmafted intaightweightjewelry with
beautiful golden transparency.n f act , amber i s comdtisdered an


http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx
http://www.uky.edu/KGS/education/trilobitecookies2.htm
http://www.uky.edu/KGS/education/cookbook.htm

also sought after by fossil collectors because that same sap that results in amber also
sometimes apped insecidits of leaves, or other crittanghen it was still gooey and
sticky. These make for some of the Hessilsaroundin that everydetail of the insect is
preserved in three dimensigmgyht down to antennae and the tiniest hairs on an insect

leg. ltos literally Iike a window into anci

Help your kids make artificial amber using dead and dried insects and polyesteryr epox
casting resins Such resins usually come in a kit along with a hardener. Look in craft

er

stored i ke Mi chael 6$ 6oe BeEsBoFrankhicnoss instruc

called RockHoundBlog for making amhesing clear nail polish colored with yalv
food coloring (along with a drop of redhttp://rockhoundblog.com/regular
postings/howto-makeamber/

While the activity above results in some great paperweights, anatingtyaresults in

great snacKs The fiehowo website offers recipes
Aamber brittle, o0 both embedded with gummy
http://www.ehow.com/how_ 8347295 makenberfossils.html

Excavating a Fossil.

This activity gives kids &un way to learn about the basics of fossil exaten without
leaving home! Mix togethex scant quarter cup pfasterof Paris a generous cup of
coarsegrainedwashedlastersand(available in bags at hardware stQrimat has been
thoroughly driedand, optionally, a bit of diatomi{available with swimming gol
supplies in hardware stojesAdd waterto this mixtureto the consistency of parica
batter. You may need to experimeatbitto get the right proportiorendconsistency.

Pour the wet ma tintoithreefist-siaedcontinep ar aups Seta tbssil
into this matrixin each containerLightly spraying the fossil witla vegetable oil like

Pam will make it easier to chip ouY.ou might use a real fossil (a crinoid stem fragment,
a brachiopod, a shark tooth, etc.) or a small plastic dinagallror skeleton from a toy
store (| 6 ve o0bt airlocald®9¢tStovemBourarore maitrixo cover the fossil.
Keep a tip of the fossil emerging from the top so kids kmtiw where to begitheir
excavation

Once the matrix has hardenddcan be removed from the contaitedry thoroughly

fo
i n

Make ore for each kid in yor group, andige everyonea nai |l t o fAexcavateo

treasures.You can also use woodskewers as excavating toolBecause bits of matrix
may go flying as kids chip away, eye protection is recommen@ade all fossils have
been chippedut into the open, have your junior paleontologitarn about the fossil
thateach hagustexcavated.

In addition to mixing up your own chunks of sedimentary rocks for excavation, you can
also findpremade kis containing blocks, digging tools, and a brush. koo these in
museum gift shops, stores catering to teachers, and similar venues.


http://rockhoundblog.com/regular-postings/how-to-make-amber/
http://rockhoundblog.com/regular-postings/how-to-make-amber/
http://www.ehow.com/how_8347295_make-amber-fossils.html

Back-up page 3.3: The forms of life

The AFMS publishes th&aFMS Fossil Listwhich represents the approved reference list

of classifications and common names of foasdled 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 AFMS central office at

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

yourself fromhttp://www.amfed.org/rules/rules.htm Once in the site, cl
Approved Referencei st of Cl assifications and Common
make sure you have a good supply of paper in your printer because the document is over

20 pages long.

In addition to theAFMS FossilList you ol | find cl assiféssiicati ons
guidebooks listed abovendhe first backup page for the Fossils badgénd you might

check out t he wevwws.yuprecksfcofjunhmiéhReataréss photd

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 and to distinguish among, say, clams, starfishes,

sporges, 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, and so on.

On the next pagalistingadthedrajbr fogsil taxd mast offer inckuded
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 classes: Calcarea, Demospongia, Hexactinellida
Cnidaria (caoals, jellyfish, sea pens, sea anemone)
Representative classes: Protomedusae (jellyfish), Hydrozoa, Anthozoa (corals)
Bryozoa (bryozoans, or fAmoss ani mal so)
Representative classes: Stenolaemata, Gymnolaemata
Brachiopoda (brachiopods)
Representative céses: Inarticulata, Articulata
Mollusca (mollusks)
Representative classes: Gastropoda (snails), Bivalvia or Pelecypoda (clams,
oysters, scallops), Cephalopoda (cephalopods: ammonites, nautiloids, squid,
octopi), Scaphopoda (scaphopods)
Annelida (worns)
Representative classes: Polychaeta (marine worms), Oligochaeta (earthworms)
Arthropoda (arthropods)
Representative classes: Trilobita (trilobites), Ostracoda (ostracods), Insecta
(insects), Crustacea (crabs, shrimps, lobsters), Cirripedia (banacle
Echinodermata (echinoderms)
Representative classes: Blastoidea, Crinoidea, Asteroidea (starfish), Ophiuroidea
(brittle stars), Echinoidea (sea urchins, sand dollars), Holothuroidea (sea
cucumbers)
Vertebrates:
Chordata (vertebrates)
Representativ€lasses:
Chondrichthyes (cartilagenous fishes: sharks, skates, rays, guitarfish)
Osteichthyes (bony fishes)
Teleosteri (rayfinned fishes)
Amphibia (amphibians)
Reptilia (reptiles: lizards, turtles, crocodiles, 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)

Glossopteridales (glossoperid)

Ginkgoales (ginkgoes)

Cordatales (cordaites)

Coniferales (conifers: pines, spruce, etc.)

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



Back-up page 3.4: Collecting fossils

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

You should refer to those bacip pages for reference in assisting kids in satisfying
Activity 3. 4. For instance, there youol |l
or logbook for an entireatlection, 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).



Back-up page 3.5:A fossil-collecting 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 in

satisfying Activity 3.5. For instance,thereyw 61 | f i nd the AFMS Code o
rules of field trip etiquette, and suggestions on organizing and conducting a field trip and
thebol s and supplies youol | need.

Note: Kids can use this activity toward satisfying requirements for the Figj$ Badge simultaneously
(Activity 8.3).



Backup page 3.6: Your state fossil

A terrific book to shar e StatelyFossiisdAur ki ds S
Comprehensive Look at the State Fossils and Other Official F¢260€). Brusatte
providesbackground about each fossil and how it came to be the designated state fossil.
Alabamai Basilosaurus cetoidgg&ocene Missouri T Delocrinus missouriensis

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

woolly mammoth) Montana i Maiasaurus peeblesorum

Arizona i Araucarioxylon arizsonicur{iTriassic (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 Hampshirei none

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

(Triassic/Jurassic dinosaur footprint) 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 by shipworms)
urchin) Ohio i Isotelus(Ordovician trilobite)

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

Idaho i Equus simplicidené t he fA Ha g er m@ragoni MetasequoidEocene dawn redwood)
horsedo from the Pl i oc e n ePerhgylvanisi Phacops randDevonian

lllinois T Tulimonstrum gregarium trilobite)

(Pennsylvanian fATully MoRha&é¢ 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 quadrifaria(Devonian plant) Utah i Allosaurus fragilis(Jurassic dinosaur)
Maryland i Ecphora gardneraéMiocene Vermont i Delphinapterus leuca@leistocene
marine gastropod) + a state dinosastrodon beluga whale)

johnstoni(Cretaceous dinosaur) Virginia 1 Chesapecten jeffersoni{Bliocene
Massachusettd Jurassic Dinosaur Tracks pecten, or scallgp

Michigan i Mammut americanur{Pleistocene Washingtoni Mammuthus columi§Pleistocene
mastodon); also, the state rock is a fossil, Columbian mammoth)

Hexagonaria percarinatéa Devonian cofla 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 thtdobi®unofficial 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 (Activities 7.1 and 7.2).



Back-up page 3.7: Dinosaurs

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

dinosaur toys, and learning their long, complicated scientific names. Heréeare a

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 commercially available, or you can make your own by cuttiges 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 @aoletmodel
per child in your group. You can also give kids pages from a dinosaur coloring book,
with each child coloring a different disaurand sharing and naming the results
with the group. And for yet ather activity for testing dindD skills, construct
crossword puzzles with names of diaoss

T Use fAdino eggs o0 tationdkikss You chin makesegdwy inflaiind e nt i f i
and coang balloons with paper macheade from strips of neysper soaked in
water and flour Once the paper mache has dried, use a pin to pop the balloon inside,
cut a slit, insert a plastic dinosaur model, thaper mache over the slit. Once dry,
paint the egg Or, for a simpler procesgust buy big plastic eggs that show up at
stores prior to Eastéinat can be opened to insert candy. Instead of candy, insert
small dinosaur models of different speci€ive each junior member an egg to crack
open and have them identify the dinosaur inside.

91 Draw and color dinosaumurals or timelines on a long sheet of paper, incorporating
dinosaur stickers. Sheets of dsaarstickers can be found in party or gitappirg
sections of stores, in craft stores, bookstores, etc.

1 Create dinedioranas with models in shoe boxesalR with your kids about which
dinosaus in the diorama are planteatersv@u s me at e hAuntmgwhonmand who 6

1 Make dinsaurmasks on cardboasgheets using templates available from web sites or
from books s Gut&MakesDinGhuaWakks r 6 S nbinbshud s
PunchOut Masks.You can also make-B masks by coating large inflated balloons
with papierméachéand building out snoutsr ushng grocery bags, cardboard, glue,
colorful markers, and o#r readily available materials.

1 Make dinosauhandpuppets by following the directionsatvw.bgs.ac.uk Select
Discovering Geology, then Time, and finallyeRrstoric Puppets and Models, and
y o u 0 | Ito alsite ofterengl cubut models for @fting Pterosaur, Styracosaand
T. rex puppet heads, as well as orthoceras nautiloids and trilobites. Fun!

i Craft cutandfold 3D models of dinosaurssing free terplates from this website:
http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx



http://www.bgs.ac.uk/
http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

Assenble dinsaurskeletons from chicken bones (see Chris McGawvan b o o k s,

Make Your Own Dinosaur out of Chicken BoaadT-Rex To Go: Build Your Own

from Chicken Bong@s Commercial kits are available from places like Edmunds
Scientific for Aexcavatingo bones and/or b
plastic bons. A fun group activityor 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 havenbfieund assemble them with brass fasteners.

Hold afact-or-fiction quiz contest game A site devoted to ADino
Fictiono i s on http:Hpebs.Us§s@&/gweinnsasishtea:e 6s al so
the book by Scotchmoor, et dbinosaurs: The Sciendeehind the Storie2002.

Make collections of fossils 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 localitissCretaceous marine
fossils are common on the East Coast and Southeast.

Make dinosaur footprint molds and casts with clay and plastdthe feet of plastic
dinosaur models

Simulate the sounds of dinosaurs! Hadrosaurs had large, hollow cresti tredus.

Pal eontol ogists believe they two8&dr4dt hese to
foot lengths of PV(ipe joined by a kshaped connection, you can craft a simulated

hadrosaur crest. With a big breath, blast into it as you would with alildvang air

through pursed lips, and the honk of a hadrosaur will fill the air, some 65 million

years after the last hadrosaur honk blasted across the land.

Visit a museum that has dinosaur skeletons or go on a dinesated field trip to a

place like a dinosaur tractway park. Daniel and Susan Cohen have written a handy

book whose title says it alWWhere to Find Dinosaurs Tod&¥992).1 t 6 s -bg st at e
state listingwith description®f museums with dinosaur fossils.

Send kids on ra Hiwntn.odo ScAatveangmont hly meet i nc
next monthds 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, ania the toy store. Did dinosaurs really go extinct 65

million years ago? Hard to tell, given that they still seem to surround us!

You can find dinsauractivities, quizzes, and more on museum gigks. For

i nstance, ent @atheddarnchoxobtlze ban Diego ¢Natural History
Museumweb site www.sdnhm.org Check for similar sections on the web sites of
major museums around the country, susth@ Chicago Field Museumerican
Museum of NaturaHistory in New York City,Natural History Mseum of Los
Angeles CountySmithsonian Natural History MuseumWashington, DCetc.



http://pubs.usgs.gov/gip/dinosaurs/
http://www.sdnhm.org/

1 A web site offering things like disaurtrading cards, colorable posters, and craft
projects i swwiv.bickinaom/dnsdan 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, prifil@s, coloring pages, and
more, gotdiT h e T e a ¢ hoe i :#thefeachedsguide.coand enter
ADi nosaurso into the search box.

1 In addition to the websites already noted above, one book offerst@mehopping
for all sorts of dinerelated ges R. L. Jones aDndsauks®ODhhr yn Gabi
Line: A Guide to the Best Dinosaur Sites on the Intgi2@Q0).

1 One book with all sorts ofdisaurf act s and tr i Dihogsaurss Rachel F
(2001), in the Usborne Discovery Interii@étked Series.It offers links to
recommended web sites to extend learning beyond the pages of the printed book via
the Usborne Quicklinks Websitewatvw.usbornequicklinks.com where you enter
the keywor dis nbdiasicesvery The featured web si
information, animations, games, activities, and more, including pictures kids can
download and use in reports.

I n addition to these sagrdctivitybdoksgesedtoevergr eds no
ageleve. (ne exampl e i s Disosaursfer Exery KiCAnahenise 6 s

Mr yna Marti no6s -ddAativtissaMymasMartin begamacher®sed

business called Ring of Fire Sciencenganyin Oregon(www.RingofFireScience.com

Inspired by the eruption of Mount Saint Helens 90 miles from her home, she crafted a set

of Il esson plans on vol ca+fwme Scti leatc e®dr swrii tso
includeher dinosaurs bogkvhich is nicey illustrated with easyo-follow instructions

for 15fun activitiesrelated to dinosaurs

Check Amazon.com, the kids6é sections of book
Just type fAdinosaur 0 i andthousarsief posibiltids engi ne | i
spring up! Pick one or more t damdlthane di nos au
Mitty Scarpato (of the Conejo Gem and Mineral Club in California) for suggesting that

we include Dinosaur activities in the FRA Badge Program


http://www.nickjr.com/dino-dan
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http://www.ringoffirescience.com/

Backup page 3B: Fossiland dinosaurames

Fossils, including dinosaurs, often have long names that seem impossible to pronounce
but that, somehow, kids seem to master with.e@bese namemay look strange to
English readers because they are ofigninto Latinor Greek forms

Teach how dinosaurs and other fossils were named by exploring Latin and Greek root

words Fossils aressometimegiven Greek or Latimamedor where the fossil was

found. For instancehe dinosaulJtahraptor, stands fofi Ut a h pforadcheat or 0

eating dinosaur that was discovered in the state of Ubala.fossil issometimesiamed

in honor of asignificant person. For instand@arwinius masillaeis afossil primate

named fora Latinized versioiCharles Darwiras well as for th&atinizedplace it was
discovered:Messel, GermanyOr the fossil may be describ@&dn Latin or Greek for

its characteristics. Thu$yrannosaunssrexst ands f or fiki n@gndof the ty
Titanosauru8 the largest of all dinosausstands fothe Titans of Greek mythology

Two websites contain good information on dinosaur names, in particular:
T www.Kidsdigdinos.com/dinosaurnames.htm
T www.bing/images/search?q=%22dinosaur+names*%22&FORM=HDSC?2

My r na Mar Dinosadrs Hamdson Rctivitieshas a nicéable on page 9 showing
root words from Latin or Greek and their meanings in English, suaha@igh),
ceptalo (head) crypto (hidden),echino(spiny),nano(dwarf), rex (king), etc.

As one activity, suppose&our junior members discover an entirely new dinosaur and get

to name it after your societyvor i nst ance, my societyds junio
Venturasauus( iVent ura | i zardo) after .inlfaet, Vent ur a (
there already exists a fossdnd dollar calle®endaster venturaensisWhat would

your clubdés ned? di nosaur be nam

As an alternative activity,hallenge kids to create a newdsaur or othefossil creature
and draw pictures of this new animal or plailhhen have them nameahd explain why
they gave it that name

Or, instead otreating anchaming an entirely new fossil, ask kids to select a fossil and
explore its scientii name. What is the origin of that name? Has it been translated into
Greek or Latin? Why was the fossil given that narePhaps assign them to write an
article about theame for your society newsletter or to give a report at a club meeting.

As a revard, you might give each child a piece of genuine dinosaur bone or a sample of
whate\er fossil you were using for a namiagercise (a trilobite, crinoid stem,
brachiopodsea urchin, coragtc.).

Note: Kids who prepare an oral or written report casauthis activity toward satisfying requirements for
the Communication badge simultaneously (Activities 7.1 and 7.2).


http://www.kidsdigdinos.com/dinosaurnames.htm
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4. Lapidary Arts

Many rocks that look dull and urspiring on the outsidearbor a gem within. apiday

arts allow you to unlock thgleaming beauty. As with any art, successfully completing a

lapidary project requireplanning, guidance by an experienced mentor, and practice,

practice, and more hands practice! To start, you should read an illustrated guidebook,

such as James Mitchd Tohse Ro ¢ k h 0 u nadrbé sP aHmasdttokhucexuts 6 s
Lapidaryto learn about the variolspidary arts and to pick a project that interests you.

In addition, lean about safety in th&orkstop. Then jump irand practice, practice, and
practicesomemordi t 6 s fun, and the outcome can be a

Activity 4.1. Learning about lapidary rocks

Different rocks have different characteristics. Some are hard, some soft. Some are
uniform in @lor, others are bandedtilSothers aremottled 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 sorts of lapidary projects they may be good for.

Activity 4.2: Choosing a lapidary gect

Buy or borrow a book on lapidary arts and read about oneog of the artyou would

like to try, be itcabbing, faceting, inlay, wirewrapping, silver smithing, beading, carving,

andor rock tumbling. Work with youyouth leader to determiriee materials and

equi pment youol |l need. Then outline the ste

Activity 4.3: *Workshop safety and maintenatfce

Note: This activity is required to earn this badge

Make a list of safety rules to follow in completing your lapidary projadt@monstrate
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 thing to be shared! You can do this in several ways. Bring your
finished project to a club meeting to shavith friends and explaitine steps that went
into its creation. Or write aarticle for your club newsletter describing your project and
outlining the steps you took in makjit. Or display your work at a clujem show.

Activity 4.6: Gemstone minerals

Learn about the rarest, most valuddapidary materials: the precious and s@m&cious
gemstones. Then write a report about your fagagrgmstone for your society newsletter.

If you have access to the machinery and a skilled mentor to train you, consider faceting a
gemstone crystal or cabbing a ggarnet,ruby, or sapphire.




4. Lapidary Arts

—_—

4.1 Learning about | apidary rocks.

|l 4.2 Choosing a | apidary project.

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

I 4.6 Gemstone minerals.

To earn your Lapidary Arts badge, you néedomplete at least 3 of thea6tivities.

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

badge.) Check off aled Whanegoudave gawmedtyoure s you d Vv e

badge, sign below and have your FRA leader sign and forward thigsliee AFMS
Juniors Prograrohair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leaderdos preferred mailing
receiving badge:




Backup page 4.1: Learning about lapidary rocks

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

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

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

1 Flint (god for knapping to make arrowheads and spear paitilizing proper safety
precautionsalso good for cabbing)

1 Petrified Wood (good for cabbing, book ends, specimens for display; one problem

though,is that petrified wood has a tendency to split or flake

Soapstone (a very soft rock especially good for beginners to rock carving)

TravertineOnyx (a soft rock good for carving)

Alabaster (another soft rock good for carving)

Marble (a bit harder thatnavertine onyx or alabastbut still excellent for rock

carving; takes a good polish)

= =4 =4 9

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

Opal

Jade

Lapis

Amber

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

= =4 -8 A8 A

Encourageadult club members to bring in examples of finished cabs, carvings, faceted
stones, and other project gexanlesypfihe mugld on e . Th
material from which the finished stones were
Aaft er d&ivpkideacgeos, .wellounded look at the variety of lapidary rocks, from

those most readily available and relatively easy to work ¢agarble, etc.) to the most

precious and>@ensive of stones requiring great skill on the part of the lapidary artist

(rubies, sapphires, emeralds, and diamonds). Keep the focus, though, @nehe m

common ones suitabléor thosgjust beginning in thdapidary arts.Use Activity 4.6 to

take kids into the more rarified part of the hobby with precious gemstéfies.

presenting rocks various sorts, quiz the kids about what rocks they think might work best

for different sorts of projects.



Backup paged.2: Choosing a lapidary project

Types of Lapidary Projects to Choose From.

The choice of a lapidary project should be matched to the age level and abilities of your
clubdés kids and yout h. Foll owing are some
appropriate for younger members and progressing to more diffice#t that would

challenge even your adult club members

1 Rock painting. Paint designs or pictures on flat, smooth rocks, or transform round
stones into bugs, turtles, bunnies, etc., withnel, acrylic, or tempura paints.

T APet RofcKkoscok &Co Stackiaedrglsie small stones together like
snowmen to make animals and peopke tempora paints)corporateglue-on

Agoogl ed eyes, pi peathecs)ardeoother ornaaig theemaken d | e g s,

up a story about your pet onitter.

1 Light-catchers. Glue tumblepolished agates or beach glass onto translucent plastic
container lids and insert a wire or fishing line to hargdieation against a window
using a plastic suction cupdhook sold at many craft stores.

1 Sand art. Colored sands (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 8 to 15inch wooden rods orrttwood limbs, space
screw eyes-lto 1.5inches apart 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.

1 Rocktumblingand  ff roe end | Bumlde small agates and jasper and top
the best pieces with bell capsd jump ringgo make necklaces and dangling pieces

S

for braeletsor key chains You alsocan insert tumbled stonesnt o fiwi re cages.

These are prenade ovalshaped spirals of wir@vailable from dealers selling

findings and other jewelry supplieisfo which you can slip a tumbled stone to craft a
pendant in no timeOr kids can wirenrap tumbled stone using cooper, brass, or
silver-plated wire.

9 Other tumbled stone projects The easiest way to turn tumbled stones into art is to
pile them in a bowl or glass vase to decorate a tabletoplu®tlgem along with
seashellsin the shapes of flowers or other designs to the backing of a picture frame.
You alsocan coat a flower pot witivet plasterof Parisor selthardening clay and
pressumbled stonesto theplasteror claybefore it setfor a mosaic or inlay effect
If you have a club member with a drill who can drill a large number of tumbled
stones foryou kids, you can teach them to make bead necklaces witfofrae
tumbled stonesThe more you experiment, the wider
turning tumbled stones into lapidary art!

I



Polishing soft stones by handRelatively ®ft stones (oda, Petoskey stones,
alabaster, or travertine onygan be sanded and polished by haitth wetor-dry
emerysandpaper in coarse, medium, and @nés. You can purchase 8.5Xdifich

sheets of sandpapandcuttheminto quarters for each childAfter working through

the three gritskidscoat a square of leather with a polishing compound like aluminum
oxide and water to work up a final polisihis process is easier if you first cut small
cabs and mount them on dop sticks for each child in your group.

Cabbing. Createdomed cabs fdorooches, belt hikles, necklaces, and bolo ties
Flat-lapping. Create bookends olishedagatesgeodes, and thunder egg halves
Beadng. Craft wire-wrappedings, bracelets, brooches, ear rirgspecklacesvith
natural and synthetic beads and supplies purchased from a bead stane pearl

knotting, proper ways of attaching claspsghow to size a bead or cabochon.

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

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

Carving and sculpting. Soft rocks like soapstone or alabaster canaoeed and
shaped fairly easily with metal awls, files, and sandpaper.

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 protectiqrare mandatory!

Scrimshaw. Sales of ivory have been banned in the U.S., but one way to continue

the long New England tradition of scrimshawvbisinscribingand inkng scenes onto

tagua nuts. You can also use materials such as antler or bone.

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 machinery and a lot of time and patience.

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

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



Resources to Guide You irChoosing andPracticing a Lapidary Art .

Many magazinesind bookgprovide good ideas foapidary projectsand dondt overl o
your own fellow club members!

Magazines:

1 Rock & Gem

1 Lapidary Journal Jewelry Artist
1 Gems & Gemology

Books:

1 Ann B e Beadworl BasictSterling Publishing Company)

T Jack RCabdhox@uiingGem Guides Book Compgn

T Henr y C The Bradk @t uttinGem Guides Book Company)

T Pansy D .ntrdduction te ltapidaryKrause Publications)

T Ti m Mc CiTleiCgnipleté Metalsmifavid Publishing, Inc.)

T Ji nks Mae@anaMaking€hartwell Books, Inc.)

T Jame R. MiTtheh Rlolc & $ o u n(GémsGuithkea BodkbCoropany)
1 Edwar d J .Fac& QuitkraiHarddboglkGem Guides Book Company)

1T J. WeHow&mdrmble Polish Gemstongsem Guides Book Company)

Web sites:

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

Your Own Local Experts:

In addition to booksindvideos draw from the experience of your own adult club

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

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

Ventura (California) @m and Mineral Soctg, member Wayne Ehlergould sponsor

cabmaking workshops fdkids and adults alike, and peepared a set of handouts. In

basic, stefby-step fashion, these includiastructions for making a cab, useful hints, and
aglossaryoflapiar y terms (whatodés aWmwakthemost bl ank? a
experienced lapidary artists in your club? Work with them to prepare a set of handouts

with simplified instructions and guidelines to distribute to your junior members, with

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


http://www.riogrande.com/

Back-up page 4.3: *Workshop safety and maintenance

Note: This activity is required for kids toan 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 rules and learn about all
equipment. Machinery can be dangerous. Help k% lbow to operate rock saws,
grinding wheels, and oth&wols safely, and make suegperienced adwdtarepresent in
helping them through their projects. Whether working with kids or adults: safety first!

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

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

would end up filling several volumes. There,chowever, 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 people in the shop when equipment is in operation.
Keep your workspace neatdharganized and your equipment clean and in good
condition; clean up equipment immediately after each use.
T Learn about equi pment bef orrequipnhentprpadng t he
manuals and take note of maningssacturersodo s
Stock a firstaid kit in your workshop, along with an emergency phone number.
Keep a fire extinguisher in your workshop and be sure it is in good working order.
Decide what you need for your project ahead of time, and then have all necessary
materiab and equipment close at hand.
T Dondét wal k away and | eave running equi pmen
being used.
Wear safety glasses or goggles when hammering, sawing, grinding, etc.
Keep a workplace thoroughly ventilated to avoid breathing dosit 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 facemask and/or work with a suction ventilating device.
1 Diamond saw blades shoutdt be run dry because the heat generated will ruin them;
always use a lubricating coolant with a diamond saw blade.
Dondét overload electrical circuits.
Make sure any belts connecting grinding wheels or saws to motors are shielded.
Dondt we arswhenwarkeng with saesvoegrinding wheels and tie back
long hair.
Keep electric motors and switches dry and grounded to prevent electric shocks.
Donét allow grinding wheels to soak up wat
When grinding small stoseor grinding without a dop stick, you can protect your
fingers by wrapping the tips in tape or bandages.
1T Dondét use too much pressure when sawing or
grinding stones to the work.

1
1

a
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Back-up page 4.4: *Completing a lapidaryoject*

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,
petrified wood, onyx, and other rough materials. These should be on hand @long w

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 lapidary

mountings, findings, and materials may be purchased from dealers ainglemineral

shows or at rock shops, bead shops, variety
Franklin, or via cataloguers such as Rio Gramdegsley North, Diamond Pacific, Fire

Mountain Gems and Beads, and others

Then, you should schedule and sporseveral supervised sessions with as many adults

assisting to give kids as much emeone guidance as possible, with parental attendance
required as wel | . Donét | eave kids on their
As with any art, sucasfully 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 thisiacfor those juniors groups

not all owed to work in the adultsd workshop
facilities altoget her . youtahtum toatlieraetivitiea ci ng suc
described in Activity 4.2 (rock tumbling, beadi wirewrapping, etc.). Still, thereas

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

a nice, finished cabochon For t h ismsneonegiroyoud dlub who eaéld and

cut soft stones (opals, common hfietosley stone, alabaster, travertine onyxg.eas

small, thumbnaikized pef o r ms . |l f you donét have a club
these, you might approach a dealer for a supply.

Dop the stones atop nail heads with dop wax and give one to e&thatdng 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 begin grinding the stone
against it using a rocking, twisting, circular motion.in@dy 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 polish, give each child a small
leather pad dabbed with a light frosting of alunmmaxide 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 it in a freezer for just a few minutes; it
should pop right off with gentle pragg. While the results may not be as shiny and even
as if done with an expensive Gentmg this fApo
cabbing experience.



Back-up page 4.5: Sharing your lapidary project

Encourage kids to bring a finished lapidargjpct 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 describe their projects and to outline the steps taken in

making them. Finally, aa 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 into crafting the finished item (for instance, showing how a rough

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

an exhibit showcasing a variety of finished

Note: Kids whoprepare an oral or written reportan use this activity toward satigfg 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 can use this activity toward satisfying requirements for
the Showmanship badgadtivity 6.4).



Back-up page 4.6: Gemstone minerals

Activity 4.1 introduces kids to a fullrange of lapidary rocksith emphasis othe most
readily available and affordable stones that are relativelyteasyt and work These
includematerialdike agate, jasper, marble, or soapstonetivity 4.6 shifts to the true
rarities of the lapidary world: the precious and sprecious gemstones.

The term fAgemst oohoalpto mirerals luktald@gerpain roeksland

organic materials. Theommon denominators are that they tend to be colorful and rare

and can be polished and/or cut to be used for jewelry or other ornamental purposes. Once
cut and polished, they are referred to as gems. Gemstone rocks cichndiee lapis

lazuli, and jaé. Organic gemstones include pearls, jet, ivory, coral, and gaiber

produced by oneéving organisms)

Although certain rocks and organic materials have been classified as gemstustes, m
commonly we assoaie minerals as gemstones, and mineral gamasare divided into

two groups: precious and seprecious. Precious gemstones are the most rare,
beautiful, and durable. Theyeanhard on the Mohs scale (71B8). All experts categorize
three minerals as precious gemstones: diamond, corunduntiégas@pphire and ruby),
and beryl (variety emerald). Some also include pearl, jade, beryl (variety aquamarine),
topaz, and opal. Value increases with size, color intensity, clarity, and perfection of a
stone. Serprecious gemstonewhile still rare are usually more abundaartd include
such minerals as geaet, zircon, peridotquartz (varieties amethyst and citrine), and
tourmdine. They tend to bsofter than praous gemstones (around Mohs'b

Precious andesni-precious gemstones vary from tsparent to translucent or even
opaque.If transparent, they are usually faceted. If translucent to opaqugadi&gjet,
turquoise star rubies, ostar sapphires), theyre usually cut as cabochamrscarvings

Whether precious or sefprecious, clea or opaque, i f itdés rare,
desirabl e for | ebBmwlestadult membearsisyouasoaet mwo haven e !

both natural and faceted or cabbed specimens to do aastwtell presentation on

precious and senpreciousgemstonea nd gems f or yTDhanrenceucagei et y 6 s
each junior member to select a favorite and to write a brief article for your newsletter.
Encourage them to illustrate the articles with drawings or photogodphe gemstones
theydve selected.

If you have access to the machinendaa skilled and willing mentor withithe ranksof
your adult membersonsidegiving facetingclasses to your mowevanced juniors who
seemup to the task, or assist themcabbing a star garnettarruby, orstarsapphie.

Note: Kids who write a report about gemstones for Activity 4.6 can simultaneously satisfy requirements
toward earning their Communication badge (Activity 7.2).

k



5. Collecting

Kids of all ages love to collect, and most rockhounds are pack ratarat ki¢ée like

nothing better than to assemble an assortment of rocks found on our journeys, 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 ahe value of a
collection Iies in its Acuration, o0 or in the
it is, where it came from, who collected it, and other unique information. The collection

also should be properly organized and stored seighthl specimens can be cared for

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

speci mens youdve collected while iIimproving b
your collection. Here are some activities tosvethese goals:

Activity 5.1: Building a collection

Build a rock, mineral, fossil, 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, adallection of jewelry), or it can be a mixture of all these things.
Some people get 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 your collection. 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 ashwhere it came from. For fossils, you should include both those

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

mi ght include what it is, what i1itoés made fro

Activity 5.3: Staing a collection

Store your collection. Each specimen should be in its own small box 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 hatertoyour collection.

Activity 5.4: Displaying your collection

Prepare a display 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 labés to tell your viewerswhatisi t hey 6r e s e @& Bhowmanshig)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. Fmstance, what do you like to collect and why? Do you

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

have a miner al coll ection, whatodés your most
fossil c o | yowr oldest fmssil? Youmgedt?0 Most interesting? If you have a

collection of lapidary arts, describe how a particpigce was made. (See Badge

Communication.)




5. Collecting

| 5.1
I 5.2
I 5.3
I 5.4
I 5.5

Building a collection

Cataloging temd | abeling your <coll ec
Storing a collection

Di splaying your collection
Reporting about your <coll ection

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

of f a l

| the activities grmedybwbadgesignbelevt e d .

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 maild
receiving badge:

Wh
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Back-up page 5.1: Building a collection

Collectionscome in many sortsSome peopley to collect as many differeminerals or

fossils as pssibletocreata fir ef er ence orBemysetnealy col |l ect i

impossible to collech sample oévery mineral of foskin existence, mosthoose to
specializewih a A s p e c i ddcusizgoncjustlome®rartore areas, for instance,

fluorescent mineraldrilobites,agatespre mineralsec. Tre n tsh ear efidl ocal i ty

coll ectiono with speci memesgenijustomemguarryente o n e
opt f ocold efcd eldfofenmérdiser tossils they@ave personally found on

ar e

fieldtrips. A Aigem col | ect i o @ sempracousstonss thatfarepr eci ou s

used for jewelry.There are also historical collectiomstive element collections, type
locality collections, systematic or Dana collections, and mdtee collection, ultimately,
reflects the interests of the collect A couple niceeferencebooksareK r a u gimetals
Col | ect or 61s9 9H6a n dabnoAbddd Mineral Golled@irsg2008/2009

To help illustrate the range of collectibles, have adult members of your club bring in
examples from their collectiong:or instance, in my own club we have one member who
specializes in trilobites and has a collection of literally thousands of the little bugs.
Another member loves petrified wood and has assembled a collection of beautifully
polished rounds from aroundethvorld. Yet another only setbollects and has an array

of natur al mi neral specimens heds found
another member loves to selllectagates and jasper in thewany forms and to craft

n

t

what he findsintocabtcons; heds got a ngltleeadorsofdghe!l ect i on

rainbowalong with samples of the rough from which they were made. Still others have
colorful collections of polished baed agates, personafhceted gemstones, an
assortment of fossihsects, and so on.

Adult members sharing samples from their collections will illustrate to kids the range of
possibilities for creating their own col
adults of their adventures as kids (especiallyfanpy stories and misadventures) and

what got them started in collecting the things they do.

I n encouraging kids to collect, alse teach
collectingo in the field. Wasomalilyauseland t a k e

leave some for those who might follow us. We should respect private property and
protected items and report any rare or especially unusual items to a museum or other
authority. Federal and state laws protect some items, for instantedyraes 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 s veaolaetted(se Aatisty S2pt@turt thew h a t
activity of collecting into an educational opportunity.

Note: Because several other badges involve building a collection, kids can work toward earning their
Collecting badge and other badges simultaneously. For instancAcsigéties 1.3 and 1.4 (Rocks &

Minerals), 2.3 (Earth Resources), 3.4 (Fossils), 10.1, 10.3, 10.4, and 10.5 (Earth Processes), 11.4 and 11.5
(Earth in Space), 12.6 @d Panning & Prospectingl4.1 (Stone Age Tools & Art)6.1 through 16.7

(The World inMiniature),and 18.3 (Fluorescent Minerals)

ect
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Back-up page 5.2: Cataloging and labeling your collection

Properly caring for, or curating, a collection greatly improves both its scientific and
economic value. Kids should be taught how best to curatetks, minerals, and fossils
they collect and the lapidary works they create. Detailed information about the collection
as a whole and the specimens contained within it should be kept in a logbook or catalog
using 3X5 or 5X7 notecards, a notebook, s&leaf binder, etg or in an electronic

database Then for each specimen, a label should be created.

The Logbook or Catalog.

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

information about the contents of a collent Collectors are generally encouraged to

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

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

Thereds no one, universal way to number a co
system that works best for histwer collection and preferences. The simplest method is
starting with the first specimen youove coll
subsequent speci men: 1, 2, 3, 4, etc. Howe
that incorporates descriptie i nf or mat i on. For instance, | 0
collection by geological period or epoch and then by locality. So | have trays for the

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

Epoch are givenanumbert arti ng with AEO for Eocene. Th
designation: Aoo for Ojai, California, #AfAPO
Kemmerer, Wyoming. Then each fossil from a specific locality is numbered starting

with Al1l. 0 nd fossils from Keynméter, 8Vgoming, are numbered EK1, EK2,

EK3, etc., and my Eocene fossils from Ojai, California are numbered EO1, EO2, etc.

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

Thus, all your minerals r om Br azi | mi g ht be | abel ed B1, B
for Brazil. Or you might choose to number by type of mineral. Thus, all your quartz

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

A collection of lapidary arts might be numbered by the sort of artwork (grouping all cabs
together under AC, 0 all faceted stones under
1, 2, 3, 4,5, etc., or a more complex systacorporating locality and age information,

the important things are to pick a system that proves most useful to you and that records
essenti al i nf doo-eaaytto favget ydars dotvn thetrodds a | |

Once youodve sett | e duntoattach nusnpessttoeyonr spetichensy av e be
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 sbuld 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, includlirfigpossible, a specific location or mine.

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

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

purchased the specimen.

A complete catalog entry for a mineral might include the following fields:

Specimen number assigned to the mineral.

Common name of the mineralong with variety

Locality wherethe mineral was found.

An indication as to whether\tas selfcollected, tradedyurchasedor a gift

Name of the person who collected it.

Date it was collectechurchasegtraded, or given as a gift

If purchased, name ofeldealer and thgrice and ay info 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 should include all of the above as well as information about the scientific

name of he 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. (You may get as
detailed as you like withts, but most include at least the Genus &pecies.)

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 Formation and even

the specific horizon within a Formation.)

Locality where the fossil was timd.

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 directions and map to the locality itebécted, and

notes about the collecting site.

= =4 =4 -8 -9

An entry for a | 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)t wiaen

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

It is seldom thaany of us are copulsive enougho record all the informt i on | 6v e
indicated, but the &rt is worth it forenhancing the ultimate value of a collection, and
you should encourage kids to make cataloging a routine part of their collecting activity.



Labels.

A label is simply an abbreviated version of the full catalog entry, capturing dely a

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 intlede t

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 DMa@Rile the above may be finerf most

purposes, if entering comjiiin 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 track of

your specimens, even if recorded in a handwritten logbook. Alsamdwhitten logbook
canprove inflexible to use. One invaluable alternative is the computer. You can use the
database or spreadsheet functions that come packaged with most computers to create your
own electronic catalog, or you can turn to commercially aviailsbftware. For instance

The Fredrick Group e | | s A T F G C o-m&de software for cataloging éaots

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

GA 30028, phone 86679-9284,www.fredrickgroup.con) Also, Carles Millarhas

createdree software for cataloguing mineral collections that can be downloaded at
http://carlesmillan.cat/min/main.php

Advantages o computerized database are #bility 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. Or perhaps 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 collecs even

incorporate photos of collecting sites and their individypacimens into thedatabases

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 irto a group activity!Have kids bring parts of their
collections to a meeting and work with them to devise numbering systems. Then work
further to identify, label, and store specimens, thus giving them ftandsperience

before going home to catalog alatbel the rest of their collections.

Note: Kids who create an electronic catalog can 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://carlesmillan.cat/min/main.php

Backup page 5.3: Storing a collection

Just & 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 wigctzoool
progressing from cardboard boxes to fine cabinetry with shallow trays and drawers.

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

And thatdés the main thing in choosing a
separate from one another so that | abels
problem i f youbve affixed a megomofthat t o ea
number in a catalog, but you still want

one anothe causing unwanted scratchekips or dings So you want a system like an
egg carton with its individual cups. A similar, sturdier optis the plastic box with
hinged lid and square compartments sold in crafts storéseadsor with fishing tackle.

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

variety of sizes. You should also collect small caatll containers whenever you can.

For instance, the cardboard boxes that hold greeting cards, match boxes, or even the cut
off bottoms of milk cartons make great specimen containers. You might also store
specimens in small plastic baggies. Your boxdsaggies with individual specimens and
their labels can then be organized and stored in cardboard soda flats to 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 @t you can stack a collection as you fill more and
more boxes. Shoeboxes and cigar boxes also work well 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 @& a perfect storage box with lid.

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

The most sophisticated and permanent way of storing a collection is in a unit of wooden
shelves or trays kept in a cabinet. | 6v
easier than | initially imagined. Or, if yaan afford it, you can buy shallow shelves

meant for storing maps or art supplies or wooden or metal shelves built for mineral and

fossil collections from scientific suppl
produced units can easily run inteetthousands of dolla¥snotan option for the budget
of 99.9 percentofthei ds | 6ve ever worked with!

As an activity, bring in a variety of shoeboxes, cigar boxes, cardboard flats with lids,
plastic fishing tackle and crafts boxes, and small boxes aggids to talk about
organizing a collection with hanas examples. Follow this up at your next meeting by
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having kids bring in examples of how theyodve



Back-up page 5.4: Displaying your collection

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

Note: Kids can use this activity to satisfy requirements toward earninghtbei8anship badge
simultaneously (Activity 6.4).



Backup 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 refence in assisting kids
in satisfying Activity 5.5.

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



6. Showmanship

A fun part of collecting and the lapidary artsihhar i ng what wedve found
di splaying at a | ocal gem show, we not only
also to learn from others, getting advice, sharing tips, and forging bonds of friendship

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

show, county fair, or elsewhere, you should learrrtifes of effective showmanship.

Activity 6.1: Techniques forféective 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 membersdiscuss display ideas. Have a display case
at hand and see what happens when you use various types of materials as background
liners (light versus dark materials; plain versus patterned cloth; etc. What happens when
you vary the lighting or use risess stands to raise display specimens?

Activity 6.3: Observing and evaluating displays

Either alone or 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 egia@s b

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

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

wor ks and what doesndét in a di s poved¥d . How co

Activity 6.4: *Making your own public display

Note: This activity is required to earn this badge.

Gather together the best of your rock, mineral, or fossil collection or your lapidary
artwork and prepare a display for public exhibit. Goodrsgdtfor displays include your
school, county fairs, libraries, a local museum, a rock club show, or a science fair. Such
a display might be done individually or collectively. If collectively, your club might
approach a public library about doing a digdier a month. Libraries like to do this, and
they often use it as an opportunity to highlight their books 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)

| 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 | &xnibitthhg: The Show Biz Aspect of the Holdoyailable from the Eastern

Federation of Mineralogical and Liglary Societies. Help your kidsdevelap At i p | i st 0
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 witttlelwrapped 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 ana@apearaace.cAvoa pditerrts fspots,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 anothgzeand 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 dnét s

T use Ilighting 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 haiwfs with a display case freaindcenter 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 & patper.

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 competitionpattimens 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 spenime. (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
Adonodét ds. O 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 dorcrdatngva lapidavy prfoject Usshere such a
theme?

If yes, is that theme clearly displayed and conveyed?
|l s there anbever aixlprigtsist ngg tde 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-affilt8ed 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, th@FMS 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 (sphemeaking, 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 displagsgodthem, 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 membsamsalshowd 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, o 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 hsyil 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 8 through 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 ndresiteat 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 Agateo i s 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 aexttdthenumber 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 7 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 onscdaves 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 f i ndtecgnigeeawithenj 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 to yw 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 article 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 postetboard 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: Correspondinvith 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 |Iike to know a
your fellow club members at your next meeting or in a reporydar 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 specific topc . Each speaker presents, and t hei
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 ofrygub 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 Bulotpeder 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:




Back-up 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 instamwe, 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@{produ

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 wislimgtheiasdieacé.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 Computé).8 (Special
Effects), and 19.5 (Reaching across Generations).



Back-up 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 dastclds.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 newslee 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)L4pidary 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)



Back-up page 7.3: Bulletin boaxt 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 6s | 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 ni ce 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 k
taken to schools for educational talks and programsfoltiposter 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).



Back-up 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,edmphoneungessage 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 ndnJewe|
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 paleontolagiStsce ora university web site,
check under fAGeol ogyo or AEart®uchSci enceso
department web sites usually have a listing of all faculty on staff, with brief
descriptions of their areas of expertise. Someone there may be alfeyolher to
give you the name and contact information 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 gologsts and other earth scientists The U.S. Geological Survey
web site has a link to the fEartienc&ci ence
guestions via the USG&lucation web sitehttp://www.usgs.ge/education/

1 Mining experts. Two groups have web sites that provide much educational
information on mining and mineral resources, along with links to ask questions. One
is the Minerals Education Coalitiginttp://mineralseducationcoalition.grgnd
another is Women in Minindh{tp://www.womeninmining.org



http://www.usgs.gov/education/
http://mineralseducationcoalition.org/
http://www.womeninmining.org/

Back-up page 7.5: Holding a symposium

Because itds a group e vnetjustoneonganizingiang sever al
symposium takes special advance planning. First, you need 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 experience&late. The goal of a symposium

isndébt to come to a single correct answer to
and tips that a variety of people have formulated in tackling the question at hand, thus

giving everyone involved new insights amigas to consider.

For instance, one good topic for a symposium is how to catalog a collection. 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 baganized their collections

in different ways and can give kids a number of useful ideas 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. iferent minerals have different characteristics, and gosweh as

jaded can prove difficult to polish. What sorts of techniques have different club
members developed over the years? What sorts of polishing compounds would they
recommend? What sorts echniques have they used with different minerals? Etc.

Usually, a symposium has three 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 alltted time. Each person might talk for 10 or 15 minutes. At the end,
the moderator summarizes, followed by opportunities for the audience to pose questions
or to share their own thoughts, experiences, and insights in a fofialiscussion.

Kids themseles might organize, run, and participate in their own symposium. Or, they
might come 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 favorite local
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 tisbipgbl
companies publish guides covering many states.

Gem Guides Book Company publishes the AGem T
first paragraph foa particular localityells what can be collected there. This is followed

by directions for howo get to the site and instructions for how to collect (for instance, by

searching the surface of the ground, by digging in specific layers, by splitting shale, etc.).

Then therebés usually a photograph dby the | oc
a map. They also often give special words of advice or warning. For 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 mayingsvabout

hazards such as rattlesnakes, open mine pits, extreme heat in the summer, etc.

>
—

Falcon Press Publishing Company publishes
one for California, the author starts with a listing of the Land Type (deseusverastal

versus mountairetc.), Best Season to visit, Tools, Material to be collected, Special
Attractions, Vehicle Type needed to reach the site, etc. This list is followed by
directions, or AFinding the Sitescribingand t hen
what youoll find and how best to collect it.
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! Litle can replace the thrill of discovering a

precious gemstone or a fossil firgind. Also, 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 thw/s of your state and rules governing proper

behavior for collectors and respecting private property. You also need to consider what
youol | be collecting and how youol | coll ect
proper equipment. The folloactivities will help you get the most out of your field trip

adventure.

Activity 8.1: *Field trip etiquettesafety,& AFMS Code of Ethis.*

Note: This activity is required to earn this badge.

Learn and demonstrate knowledge of the AFMS Code of EtMe&ke a permission

release form. Demonstrate field trip etiquette on your next trip. If the trip was on 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 cud, ybu keep rocks off the roadway?

Activity 8.2: Field trip planning

Choose a locality for a field 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

listt he tools and supplies youbl |l need to coll

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 etigu
during the tri@ and have fun!

Activity 8.4: Record keeping

Start and maintain a Afield journal o of what
trips in a composition or spirslound notebook, threeng binder, or other record book

or on thecomputer. Take notes while in the field and later write up a formal report

including observations about the locality and specimens. Pinpoint where you found your

rocks, minerals, or fossils, so that others could locate the spot. Was there a specific lay
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 museum, calling 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 safety, &AFMS Code of Ethics* (required to earn this badge)

|l 8.2 Field trip planning

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

| 8.5 The indoor field trip

To earn your Field Trips badge, you needomplete at least 3 of the 5 activities.

(Please note thatuccessfully completing Activitie®.1 and 8.3 areequired to earn this

badge.) Check off all the activities youove

badge, sign below and have your FRader sign and forward thébeet 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 etiquettesafety& AFMS Code of Ethicg

Note: this activity is required to earn this badge

Beforesetting foot in the field, kids should be taughoper field trip etiquetteThis
includest he do6s an dgprped @andlsgadgbehaveor wheénrtollecting
natural resourcedlt also includes safetlyp ensure everyone comes home unharmed

I f organizing a group f i el dnsibiltyitogeachhys t he gr o
example.First and foremost, be ane of the laws of both the U.S. and your state

government regarding fossils. Some areas, and some types of fossils, are regulated and,

if anything, such regulations witinly increase in coming years. Here are just a couple

examples. While common intebrate and plant fossils are usually okay to collect, no

vertebrate fossils may 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 usuallgkay to collect, no more than 25 pounds of petrified wood, plus one

piece, may be 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 mifgralways secure necessagrmits and be

aware ofregulations. For instance, if collecting in a National Forest (as distinct from a

Nati onal Park), youdre naolecténbdiggimgerd t o do mor
disturbing the natural features of thed) and younayn eed t o pur chase an i
Passo to par k orrKeepapgtordateom this thecause edulatiorss fod

National Forest larglhave recently been in flux.)

To collect on private property, obtain permission and make amaergs with

| andowners wel |l in advance of your trip. Wi
sign a waiver or liability release form promising not to damage property and absolving
property owners of any r es pedikelgtodetalbéttery f or ac
reception if you approach a property owner with such a waiver already in hand and with

evidence of insurance coverage through your regional Federation. (SeeBpages

for Activity 8.3 for sample liability release forms.)

Here is some general advice for the adult field trip leaelgarding safety precautiani
selecting your field trip site, avoid areas with obvious hazards-(hadfic road cuts,

steep bluffavith loose material likely to result slumping orlandslidesclumps of

poison oak, etc.). Remind kids to dress in appropriate outdoor clothing, sturdypshoes
(better still) hiking bootsa hator hardhatand if they will be chipping away with rock
hammers and chisélswork gloves anaye protection such ahater-proofgoggles or
safety glassesBefore departing, make sure your car, truck, or van is in good shape and
has a full tank of gs. Y ou oramotheradult in the groughould knowbasicfirst-aid and
should have fully and freshly stocked firstid kitat hand, with a cell phone and
directions to the nearest hospital in the event of an emerg@nrcwrrival at the site, be
sure you are fully off the pavement if parking near a rddave a signal to conclude the
field trip or to bring the group togeth@or instance, three blasts of the car horA)so,



always tell someone where yogioup isgoing and how long you anticipate being away
so if the group does get lost, rescue parties know where to start

Before you embark on the field tripxplain anyground rules. Then, remind kids of

those rules once you arrive. Kids have boundless enthusiasm and energy, especially if
theydve been coopedc ot p justiteapdrdniethmesar andrurc ar .
helterskelter. Gather everyone aroundt&ktala bout what youodol | be col
collecting tips, and to repegtound rules and safety tips These might include:

1 Pair upwith a buddy and stay close to one dmotso if araccidenthappes, t her ed s
someone who can lend immediate assigar get help.
Dond6t wande r witbif view & theognoap; at al ttimasy
Havesome sort of safety signébr instance, three sharp blasts on a whistie)sein
caseanyoneges separated and lost or urgdmip is needetbr any reason (If using
a whistle, make sure everyone useamily for emergencies.)
1 Norushing g steep slopes of loos&lus that could cause a sipd abroken ankle or
that might send rocks rolling toward those behind and beneath you.

1
1

1 Do n 6 trocks ont® & roadway or toward other field trippers.
f Doné6t try Ilifting or rolling overly heavy
1T Dondt under nsinceéhat oanm kead koa degdhvein.
T Dondt | e av e that pebpielorliestocknghtltrip &.
1 If using a rock hammer, wegpogglesor safetyglasses to avoid eye damage from
flying rock chips.
1 D o nedter mine shafts due tlangers of cavas, unseen deep holes, bad air, etc.
1 Stay away from any wild animals; even a cute one is still wild and can give a nasty

scratch or bite or, worseet, transmit rabies.
1 Be aware of any venomows other nastgreatures in the collecting area (rattle
snakes, water moccasirsgorpions, black widow spidersasps, ticksgchiggersetc.)
and how to avoid themUse bug spray in buggy areas with mosogst midges, etc.
Know how torecognize plats to avoid, like stinging nettles, poison oak or ivy, etc.
Remind everyone to keep hydrated @nflcollecting in a hot, sunnyraa, to wear a
brimmed hat. Twaf the most common maladies ang field trippers ath hikers are
dehydration antheat stroke.
Watch the weather and be ready to leave in the event of thunderstorms and lightning.
While most of our collecting is doneinwatme at her mont hs, i f doi ng
coll ectingo in the aandftoghite. watch for hypot

= =4

= =4

The AFMS has devoted a section of its website to safety tips likedhdsmore, with
reprints of articles that go into detaiGo tohttp://www.amfed.org/safetytips.htm

Before leadig kids on a field tripl suggest making a list of safety rules tailored to the
|l ocality where youoll be coll ectThemg and prin
review those rulegpon arriving at théocality.


http://www.amfed.org/safetytips.htm

In addition to safety tips @vrules,all your club membefs adults and juniord should
have a copy of and should be intimately familiar viite AFMSCode of Ethics:

American Federation of Mineralogical Societies
Code of Ethics

91 I'will respect both private and public property and will do no collecting on
privately owned land without permission from the owner.

1 I'will keep informed on all laws, regulations or rules governing collecting on
public lands and will observe them.

1 ['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.

I 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.

1 1 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.

91 I'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.

1 1 will cooperate with field-trip leaders and those in designated authority in all
collecting areas.

91 1 '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.

I wi || observe the AGol den Rul e, 0 wi

all times conduct myself in a manner which will add to the stature and Public

Image of Rockhounds everywhere.

= = = =
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Revised July 7, 1999 at the AFMS Annual Meeting
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Back-up page 8.2: Field trip planning

Choosing a Field Trip Locality

|l tds best for juniors | eldtdpechasin daouargfera t oget he

Field Trip Planning Meeting to schedule trips for the entire year so that everyone can
work them into their calendarsn choosing a locality, select sites relatively rich in

minerals or fossils. By nature, kids areimpatit and wil |l want to star:

right away. Your goal, after all, should be to foster enthusiasm, not to tax their patience.
I f you don 0 teexpaswesin gotareas ask aroard atlocal college. Many
geology departments haveablogs for earth science field trips. Three sitdrs have
guidebookseriescovering many states in the®); Mountain Prespublishes the

Roadside Geology Series; Gem @Gespublishes the Gem Trails series; aradcbn Press
publ i shes Th eideReriesk In additro, State g&ological surveys often have
guidebooks to their states or individual educational reports and road logs on specific
mineral or fossil localities. The U.S. Geological Survey web kitp:(/www.usgs.goy/

has a handy map that allows you to click on your state for regional geologic information.

Field Trip Supplies

Different localities have different materials and, therefore, different requirements in terms

of the tools and supplies ressary 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 steettoed) ancheavy work gloves

- Hard hat if in a quarry or elsewhere with a danger of falling rocks

- Wide brimmed hat and sunscreen to protect against sun 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 disels, gads, prigar

- Shovel, trowel, hand rake

- Sifting screens

- Pocket knife

- Hand or whisk broom,gnt brushe, toothbrushes

- 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 locaty info to wrap in the field with your specimens

- Magnifying glasshand lensor loupe

- Spray bottle of water to check for potential lapidary material

- Field notebook and pencils/pens to record info about a site

- Camerao keep a visual record of aesiand specific collecting horizons

- First aid kit(fully stocked with fresh materials)

- Plenty of watein canteens or bottlekod, and if going overnigh® camping gear
-Cellphoneorazvay radi o and a field companion or

me

=]
low


http://www.usgs.gov/

Back-up 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 planning. You should follow the recommendations
in Backup page 8.2 for selecting a field trip site and choosiaggpropriate supplies.
You should make a map and write out clear directions to the site, along with a list of
recommended tools and materials to bring, and distribute this to field trip participants.

And you should know how omthetyp. A tdpomih justay ou 61 | b
few participantsis alotlessintrusvee s peci al |l y on aodtanatimer 6s pr
with 30 or 40 participants. The larger the group, the more management concerns to

consider, and t he mpchaperand. Sb geta clpavided bsltotheeed t o

size of your group by circulating a field trip sigp sheet. (See example within the
following pages.)

ltds usually a good requirement to have one
field trip. Ifthey candét, any absent parents should si
release, providing phone numbers where they
on the trip, and you should | et them know wh
guestions Everyone (kids and adults) participating in a field trip should also sign a

per sonal injury and |iability release form.
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 and adapt them
for your own, individual needs and purposes.

Note: Because several other badges involve takifigld trip, kids can work toward earning their Field
Trips badge and other badges simultaneously. For instance, see Activities 2.4 (Earth Resources), 3.5
(Fossils), 9.4 (Leadership), 11.4 (Earth in Space), 12.5 and 12.6 (GoldRp&rProspecting), 14.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|~Nola|hw(N k|

(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 (name of club here) Field Trips & Activities

Trip/activity host:

Trip/activity date/s:

Trip/activity Location/s:

Attendeebds 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)

| 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)



Backup page 8.4: Record keeping

Much of the value of a mineral or fossil lies in its context: where did it originate, and
what might thatell us about its formation and about its place within the overall geology
of a region and its geologic history? While a gemstone may hold intrinsic value and
economic worth even if its ultimate source is unknown, a fossil that lacks context lacks
sciertific value and becomes a mere curiosity or a purely commercial object. Even a

gemstone is further enhanced if it has a storybehindif i t 6s t he AMoguk Ru
AVirgin Valley Opal .o Whet her 1itds minerals
encom aged to | ook beyond economic value and t |

to consider the scientific and educational value of what they collect.

Thus, kids should be taught to maintain a field journal of what they did and what they

found during lheir trips in a notebook, threeng binder, or on the computer. | do both.

|l 6ve bought a small, sturdy, bound diary in
rough out maps while in the field. Once home, | transfer the info in a more organized

fashbn on the computer to print and maintain on threke punched sheets that can be

inserted into a binder or manila folders for easy storage and easy reorganization 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 containing catalog information about each
specimen (see Baalp pages for Activity 5.2 on cataloging and labeling a ctibe),

additional information | find and photocopy about the geology or paleontology of a
particular site, and sheets of slides or pri

Kids should be as specific as possible in record keeping. What are thedgéatthe

site? What distinguishing permanent | andmar
30f oot red bouldero is much more |ikely to bc¢
Aa small , r ot t-andage, theygan@rpvide GPS datWas teerec a y

specific layer containing the fossil or mineral deposit? If so, how could others locate and
identify that layer? What did they find, and was it abundant or scarce? Did they notice
anything unique, such as certain minerals or fossilsraogutogether with other sorts of
specimens, or on their own? The more detail, the better. Once in the field, the impulse is
to collect, collect, and collect some more. But while collecting the rocks, kids should

take the time to carefully collect infmation to accompany those rocks. These written
records of their adventures can often be even more interesting than the rocks themselves!

Encourage kids to augment written entries with drawings, maps, and photos. | always
make a camera an essentialtmiimmy collecting tools. In recording info about a locality,

a picture really can be worth a thousand words. Plus, they come in useful in other ways,
as in preparing a slide show, illustrating a bulletin board display, or providing visual
relief and suport in an article. (Most professional magazines require contributing
authors to provide visually interesting photos if submitting an article for consideration.)

Note: Kids who write trip reports can use this activity to satisfy requirements towaréhegatire
Communication badge simultaneously (Activity 7.2).



Backup page 8.5: The indoor field trip

Not all field trips need to be out into the field. In some places, all the hard work of
searching, collecting, and cleaning rocks, minerals, and fosslalready 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 department or a science or natural history museum.

Many college geology departments have teaching collections, given that they are
educational institutior®s most are happy to oblige in guiding your kids through their
collections if given sufficient advance notice. You should also try to arrange a question
andanswer session with one or more of the faculty aff.sSome departments have

active public outreach efforts, so while visiting, you should strive to forge aéony
relationship with receptive faculty members who may be able to help you ingoiran
manner with additional activities for your kids.

Museum8 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 thiimois State Geological Survefiat fanned my interest in the

earth sciences. The most memorable visit, however, was one in which | was invited to

tour not just the exhibitions on public display, but the treasures behisdghes in none

other than the Smithsonian. | vividly remember seeing tray after tray of shark teeth of all

manner and variety being pulled and stacked in front of me until the stack was taller than

| was. A milehigh row of such trays stretched down &ienas far as the eye could see,

or so it seemed. However large it really was, an impression was indelibly made!

Call in advance to arrange a group tour of a museum and most will assign a specific
guide or docent to escort you and your kids. Whennggllhe sure to check into the
possibility of a fAbehind the scened tour in

The web is a great place to locate the nearest natural history museum. For instance, just a

few seconds after typi nghedbgldsearchéngingjilst ory Mu
found a long list of sites, with four that | explored in more detail. Each offered excellent

and thorough listings of museums around the U.S. and the world, complete with links that

take you t o t hlesitemurdorinatelg in therazy and/temporamnyorld

of the World Wide Web, most of thobeave gone fAextincto since |

of this manual. Still, for now amvay, a very good one remains on the web site of the

University of Washingtotbrary:.

http://www.lib.washington.edu/sla/natmus.html



http://www.lib.washington.edu/sla/natmus.html

9. Leadership

Learning to leads an important skill thabenefis you far beyond our hobbyAs you

learn from your youth leader, we hope yoli e inspired to take the initiative to

become a leader yourself. As 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 activitimspursue with the group. The following are

intended to help you 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 graup will do this year.

Activity 9.2: Organizing a group display
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 symposium to adult 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
Ovesee a monthly column for a year in your cl
juni or membersdé 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 taldem

activities to include in a Kidsdé Activity 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 expeannce with them in a specific project, such as how to craft a cab,
how to build and curate a collection, etc.

Activity 9.8: Recruiting
Help grow your club by bringing in a new member who attends at least three m&etings
and, hopefully, ends up joining!

Activity 9.9: Fundraising
Just as Girl Scouts sell cookies to help support their activities, work withygatir
leader tacome up with ways to raise funds to help support your club.




9. Leadership

—_—

9.1 Becomi

Il 9.2 Organizing

youth officer

group display

I 9. 3 L e a-dndteligsession sripresentation

I 9.4 Planning

I 9.5 Overseei

| eading a field trip

newsl etter col umn or

I 9. 6 Man a g ivity booth at & local gem sleow t

I 9.7 Mentoring
I 9.8 Recruiti

I 9.9 Fundr ai si

To earn your Leadership badge, you nedomplete at least 3 of thea8tivities. Check

of f al |l t he

activities youobve cignbeldwet ed.

and have your FRA leader sign and forward this tsteethe AFMS Juniors Program

chair.

Date completed

My signature

Youthl eader 6s signature

Name of my club

Leaderdos preferred mai
receiving badge:

Wh

ng



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 us all goi nmgof 't 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 and fewer demands. Adjusyfeeand 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 a youth group President tsemeneetings 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. A Treasurer could helpetifads 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 newsl etter or a Yy omewsldter¢eecBaakppage of your
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 collecting trip during warmer a#er 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 the group. Such an
assistant mighhelp 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 all the demands kids have ontheirttne day, however, dondét over
should be an enjoyable, rewarding experience, not a burden or a drudge.



Backup page 9.2: Organizing a group display

One thing | always look for at a local gem sl@dand more and more often 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 singlgyoung 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 and the overall 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 effort, you should lend addice a

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 on techniques for effectisplalys.

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 our fellow club members?

Where andvhen 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 or ask that everyone brimgrtown labels?

How will we keep track of everyoneods indiyv
How and when we will return everyoneds spe

= =4 =4 -8 -8 -9 -9

The easiest place to assemble such a group d
However, search out other public spots wittma tommunity, 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 toward earning their
Showmanship badgémultaneously (Activity 6.4).



Backup page 9.3: Leading a sha@amdtell session or presentation

Kids expressing an interest in leading a group shoudtell 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 | collected on our most recehilzfield trip.

1 Things | purchased at our annual club show.

f What |1 6ve made at our c¢club workshop.
1 My most valuable specimen and why | like it.

While a freeflowing showandtell session can morer-less run itself once it gets going,
a full-scale symposiurnan 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 presentation can use this atgtitoward
earning their Communication badge simultaneously (Activities 7.1 and 7.5).



Backup 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 Bdge 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 toward satisfying
requirements to earthe 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 dsaur crazy. It was the same time thaiassic Parkhit

the scene, and you couldndét round a corner,
without seeing a dinosaur. ADIi nosaur Bob, o
to start thiod dwre Meaad ho col umn in the club

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 hobby to do the same.

You couldeither 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 spot in each issue of the
newslett r , wher e i ©® éushagthedagt pdge or & rhiddle foltl. 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 into a short essay:

What colorwere dinosaurs? Were dinosaurs wdrooded 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 Dear Abby column,
addressingsuche xi ng questions as, fiOne writer asks
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: Donot endéet dlbl |l owing unless youdre wil
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 newsletter by and for

junior membes . A terrific model i's thelsnia®i ner al \Y
Sanchez, Advisor to the Bakersfield Mineral Mitgd<California. Their newsletter

consists of the Advisords Report (written by
Advi somds Remaors officers contributions, art
Mont ho c¢ ol umm articled inotpep rock gub nefvgletters, jokes, poems,

games, juniors activities (for instance, learning about mining with a chocbiate

cookig), notce 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 artand phobs. 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 together a spage monthly ffer 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 two ways about it.

Note: Kids who work on this activity can use it to work toward earning the Communication badge
simultaneously (Activity 7.2).



Back-up page 9.6: Managing a youth activity booth at a local gem.show

Every show should have a ytenfyduthaeactuallyi ty boot
running it! One thing my own kids often eagerly volunteered fewen after they grew

ol der and began to tire of thewadhdpingmands f as
to run the youth activities booth at our annual sh@wey 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 much space tnactviids bflenseeme d . He
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 have a spi havekngdraw & reumbered tiaketv ar i at i
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 small fossils and gemstonelsar af
sand.
T A APiratebdés 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 gluing together flat or roundrats 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 stones with tempura.

1 Coloring anddrawing with coloring book pages of earth science scenes (available at
childrenbés bookstores, teaching stores, et
table. (This activity should be free. In addition to having activities that kids pay for
at ashow, you should always have a few that any child can defrekarge, such as
coloring and drawing or the Black Sand Fun.)

More activities may be found on the AFMS web sitgtp://www.amfed.org Tab on
AKi dew SAhcti vitieso within the Kids Corner se

In addition to deciding on what activities to sponsor, kids should determine a budget, help

get the supplies theyoll need (relying as mu
members and symtleetic 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 various activities while
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 mentor means helping youngdess 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 someone who is always on haerddy 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 consi de
amang your more experienced club memidessmentor who shares whatever interest the
new club member arrives with and who can help channel and cultivate that interest.



Back-up page 9.8: Recruiting

One thing is a certain as night following day: kids grow!uAnd when they do, they

often head ff in directions that lead them away from an early interest in roChat
happened in my own life. After collecting fossils since | was knee high to a grasshopper
and enrolling in college as a geology major, | stvitd to humanitiegot a job in

publishing, and only many years lateturned to myarly passion.

From my experience (and from some survey work with a local natural history museum),
it is mostlykids in the elementary school age brackkb arefascingedand even
infatuatedwith rocks, minerals, and fossils. By junior and senior high school, many
things compete for their interestomputers, cell phones, asdcial media,

extracurricular activities (sports, music, drama, etc.), cars, the opposittsertc., etc.

The only way to maintain a vibrant youth program is to continually bring in new recruits.
For that, turn to your own junior memberghis activity is considered accomplished if a
youth membebringsin a friendwho attends at least tbe meetings.

But a true recruiter does more than just bring a friend along. Anyone working on this
activity shouldalsoserve as a host hostessind mentor to introduce the friend to the
hobby and to thelub in ways that will spur interest and a de$o become a fellow
rockhound.



Back-up page 9.9: Fundraising

Kids should learn where money comes from and the effort it takes to earn it, how to
manage it wisely, and how to save for things of valliee followingfour suggestioa
for a fundraisingactivity are intended to help in this effort.

1. Decidehow to spend your money.The first step in a fundraising project is
determining what you need or want, then finding out how much it will cost. If your club
holdsa local show, you might take thels aroundto the various dealers to see what sorts
of things are out there before meeting as a group to decide what.taGuide kids to

think in terms othingsthatwill benefit the most club members while remaininghivita
reasonable budget. Thesuld be a piece of lapidary equipment like a rock tumbler that
could be filled with stones provided by
library with how-to lapidarybooks geared to kids. With everyone gathered around a
flipchart or whiteboged, toss around and list ideas and take a vote.

2. Stfundraisinggoals.Once you know what your ki ds
determine a target dollar amouatraise. Rising the necessary amount could be a-ong
term project, with various fundraigjractivitiesheldover the course of a year. Teach the
kids to track their fund via simple, basic accounting. Make a large gushed

thermometer calibrated with dollar amounts leading to their goal, and use it to motivate
the kids by keeping both thhegoal and their progress literally in sight.

3. Determinefundraising activities. In adlition to involving kids in decisions about
whatto buy, involve them in decisions abdwtwto buy it. After holding a
brainstorming session am@d/ote on what tduy, hold another session on fundraising

each

want

activities everyone can participate in. Forinstamcainni ng a Ki dsd Boot h &

club show running a Kids Silent Auctiormaking and selling lapidary craftgarage
lemonadeand bake sales. To motiegpbotential customers, kids might make a poster

showing what theydre planning to purchase wi

help in reaching their goal, showing folks how the money is going to a good cause.

4. Hel p figi ve bac kQurAFEMS/FRA RBadga Fragam is provided free
of charge to participating clups b u t withoubcsstsyfay instancejailing badges
and materials to all the clubs using the progesm® most significantlp manufacturing
thebadgesl 6 m happy tifecatep of Merii talady clOkes contributing to the
Badge Program to instill a sense of belonging among youth members.

Teaching the value of money and the lgagn vision and patience to save for something
worthwhile will help kids learn lessons that wbknefit them all their lives.



10. Earth Processes

While the ground beneath our feet may sagable, our Earth is actually an amazingly

dynamic and fluid plaa t . Huge secti ons Ilwodysoctheunove, cal | ed
spreading apart from eackher at some places like under the Atlantic Ocean, sliding past

each other at other placise the San Andreas Fauttsashing togethert atill other

places to liffmountains like thélimalayas. Hergou will learn about such processes, the

definition of a rock, and how rocks of different sorts are formed by earth processes.

Activity 10.1: What is a rock
Learn the definition of a rock and the three rock types (igneous, sedimeamtdry,
metamorphic). Collect at least one of each of the three rpelsty

Activity 10.2: Plate tectonics and the rock cycle

Our earth is made of huge segments, or plates, that are constantlynwveheThey

recycle rocks and creapeocesses and conditions that lead to igneous, sedimentary, and
metamorphic rocks. Ma&ka poster showindpé rock cycle. riclude 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 hgwlitfex from

one another, 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 textuae ajneous rock; b) make 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 haohical precipitates and
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 cadonbsere sedimentary processes 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 nAparent r ocks oockadueltoheatandf or mat i on
pressure. Then do one of the following activities: a) using clays of different colors as

your fAparent rocks, 0 make a metamorphic rock
rolling the clays together and then baking them in an aweln) make a metamorphic

rock collection with 3 or more different types.

Activity 10.6: Making3D models of geologic features related to plate tectonics
Understanthg some earth processean be haravithout visualizing them Craft 3D
paper models tdlustrate geologic features reldt& plate tectonics




Activity 10.7: Earthquakes.

Somewhere in the world, an earthquake is happening even as you read this sentence.

Explore how and why by researching major earthquakes throughout history, exploring the
underlying causes of earthquakes, or modeling their effects.




10. Earth Processes
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10. 7 Earthquakes.

To earn your EartRProcesses badge, you néedomplete at least 3 of theactivities.

Check off all the activities youobve
below and have your FRA leader sign and forward thistshdébe AFMS Juniors
Programchair.
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Backup page 10.1: What is a rock?

Minerals are inorganic substance with unique chemical compositionicreated in

nature. il nor gani c 0notadva. nVBneraldhoéiey prodace crystals, and a
particular type of mineral always has the same chemical-makieat gives it a

distinctive crystal form and color/s. Mineraee the individual units or building blocks

that, brought together, make up aroéocksar e i nor gani c solids fron
crust that are made up of one or more mineral$o provide a comparison for kids, you
might say that everyone in your club regents an individual mineral. You have boy
minerals, girl minerals, mother and father minerals, etc. 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 sormgmew: a rock club. Just so, when individual
minerals come together in a group, they create a rock.

Graniteis a good example for showing how rocks are made of collections of minerals
because crystals of the individual minerals making granite areiaipéarge and visible

as compared to some other types of rocks. Although different types of granite will have
different combinations of minerals, most granite is made of the minerals feldspar, quartz,
mica, and hornblende. The quartz will tend to learcor milky and shiny like glass. The
feldspar might be white, gray, or pink and somewhat dull. The 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 undanagnifying glass to see the different types of
minerals in order to gain an appreciation of how a rock is made up of different minerals
that have grown together.

Rocks are divided into three groups:

1. Igneous rockscooled and crystallized from hatolten magma, either on the
surface of the earth or deep below ground.
igneus meaning Afire. o Examples of igneous ro
granite, basalt, rhyolite, obsidian, gabbro, tuff, andegdgmatite, 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 bottdmasihgocean, lake,
or river valley) in layers. These layers eventually harden to become conglomerate,
sandstone, or shale. NSedi sedimgntagmwhpich i s der i v
means fito settle or sink doosathabprecipBagecbutment ar vy
of water, either through chemical action or evaporation, such as limestone, gypsum, or
halite (salt). Examples of sedimentary rocks your kids might collect are shale, sandstone,
breccia, conglomerate, limestone, coquina, diatqrdamite, travertine, or gypsum.

3. Metamorphic rocks are preexisting rocks that have been altered by extreme
heat and/or pressure to create a rock with a new form and mineral structure.
iMet amorphico i s dermevednof;pdindsmésan &Sr @e& wor 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 badg
(Activity 1.4) and Collecting badge (Activity 5.1) simultaneously.



Back-up page 10.2: Plate tectonics 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 layeof soft rock known as thmantle, both
contained withira thin and brittle outesrust of hardened rock.

- f:!.r'. Lithosphera
" lerust and uppsr-
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Source: United States Geological Survey webditt ducat i ono | i nk.

On Earththerocksmaking up the crustre constantly moving through a cycle of

formation and change through processes involved pléte tectonics Thethin, brittle

crust of the Brth isnot an even shell, as with osoft-boiledegy example, but rather, is

cracked andlivided into a number of plates that float and travel oventbee fluid

mantle.Much of the earthdés seismic activity (ea

building) occurs at the boundaries of these platesreyplates collidé€as in the

Himalaya Mountains) diverge(as along the midtlantic ridge) slide past one another

(as at the San Andreas faulty where one overrides anotljas along the east coast of

Japan).Several web sites offer animationsand/on st r uct i ons on maki ng ¥

model s 0 <an ddmbrsttate thair effects alidstrate the different sorts of plate

boundaries. For instance, see:

T "iHow to Make an Earthqguake Model for Kidsbo
www.ehow.com/how_5347246_makarthquakenodetkids.html

T AUSGS Science dair Project Il deas
http://earthquake.usgs.gov/learn/kids/sciencefair.php

1T AnEaremc®ci3D Paper Models and Toyso
www.consrv.ca.gov/cgs/information/Pages/3D_PaperModels.aspx#heading

For photos of various earthquake evepta; mightcheck out theveb site
AYupé R oveovk.guprocks.com

As a result of these tectorcocesss with plates colliding, diverging, overriding, or
sliding past one anothemew rock is formed, old rock is worn down aneleposied as


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/

sediment, and other rocks are changed through heat and pressure. You can use various
types of rocks to illustrate thisck cycle.

1 Igneousrocks formed from hot, molten magma, either deep underground (e.g.,
granite) or extr uded rfaca(e.g.pasal). dgngolspmoedseass s U
can form volcanoes and mountains that lift land up and create new land.

1 Sedimentaryrocks, on the other hand, result from processes that wear the earth
down. Gravity, combined with the weathering properties of wiaith, and
freezing, disintegrates rocks, breaks them into smaller components, and transports
them into valleys and basins as gravel, sand, or mud, where they pile up in layers
and eventually harden into the sedimentary rocks knownragomerate
sandsbne, andmudstoneor shale Sedimentary rocks also form chemically, as
when calcium carbonate precipitates out of tropical seas tolifmestoneor
when seasr lakes evaporate, leaving behind depositsatite or gypsum

 Sometimes, igneous and sedinagtrocks get buried under other rocks and get
caught up into immense forces involved in plate tectonics and mountain building.
When this happens, these rocks get heated and squeezed, and the pressures can
change their structures and transform them irtiolevnew rocks, known as
metamorphic rocks. These include rocks such@gseiss schist slate ormarble

Here are some illustrations of howcrk s mov e t hr ouG@Grhniteeisafir ock cycl
igneous rock that hardened and crystallized from molten magemalieneath the earth.

Youdll see bits of crystallized quartz in gr
crystals get worn down into grains of sand. When deposited in a valley, lakebed, or

ocean, sand can harden into the sedimentary rock callddtenaa. If the sandstone is

buried and subjected to heat and pressure, it will transform into the metamorphic rock

called quartzite.

Granite Y Sandstone Y QuartziH
igneous  sedimentary metamorphic

The mica andeldspar in igneous granite can get worn down into silt and clay. When that
hardens, it becomes sedimentary shale. And when shale is subjected to heat and pressure,
the aiginal mica recrystallizes to form flat, platy layers of metamorphic slate or schist.

Granite Y Shale Y Slate or Scl
igneous sedimentary  metamorphic

To illustrate these processésydo Publishing provides fowreat little books from their

Core Library Rocks and Mineraseiies geared to kids in grade$3 Rebecca E.

Hirschd $he Rock Cycl¢ 201 5) , L igre@us RookE2015),sRébecca E.

Hi r sSedindestary Rocks2 015) , and J Bletamorphe Rock@ld)n s on 6 s
Check for detils on these and other booksnatw.mycorelibrary.com Oxford

University Museum of Natur al Hi storry has put
www.oum.ox.ac.uk/thezone/rocks/index.htihprovidesfun sectios gearedo

interactive | earning as kids follow ARockybo



http://www.mycorelibrary.com/
http://www.oum.ox.ac.uk/thezone/rocks/index.htm

Another helpful partner in educating kids about the earth sciences is Myrna Martin, who
began a hombéased bsiness called Ring of Fire Science Company LLC in Oregon
(www.RingofFireScience.com Inspired by the eruption of Mount Saint Helens 90 miles
from her home, she crafted a set of lesson plans on volcdradegew into a whole
AHamdhs Sci enceo s e RdckeCGycleHandsbneSsiencewhickeis u d e
beautifully designed and illustrated with edeyfollow instructions for activities directly
related to the rock cycle and the three rock tyglesg wih lesson summarieguizzes

and vocabulary with definitions provided in an efebook glossary.

H e r a dnwylified diagram of the rock cycle. Your kids should be able to find other
diagrams in geology books that they can get from the library orkstaye 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 find at different points along the cycle.

To create a three dimensional poster, they might kel specimens of some of the
different types of rocks alongside their lists.
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http://www.ringoffirescience.com/

Backup page 10.3.a) Igneswcks: Demonstrating effects of cooling and gases

Igneous rocks form from molten magma from inside the earth that cools and solidifies as
it nears or reaches the surface. To show kids how a hot, liquid substance can become
rock hard when it cools, heare a couple easy demonstrations.

A. Fast cooling versus slow coolind\s molten magma cools, crystals form. If the

magma cools very slowly, those crystals have a chance to grow large. This is what
happens imgranite, anintrusive igneous rockthatgenerally forms deep underground

and takes an extremely |l ong time to cool
have a chance to grow as large, so the resulting rock has a smaller crystal structure. This
is seen irbasalt, anextrusive igneous ro& formed 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, crystals may not have a chance to form at all, as seen in smooth
obsidian.

If you have some avaitde, use specimens of granite, basalt, and obsididiustrate

this difference in rock texture and crystal size. Have kids examine each closely with a
magnifying glass to see the differences and have them use their sense of touch to feel the
differenttextures.You can illustrate how crystals grow to different sizes depending

upon how quickly they cool with the following experiment:

Materials

1 Cooking pan with a hal€up 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 halffilled with ice cubes
Procedure

1. Bring the water to a boil and slowly stir in sugar until you form hot syrup.

2. Ladle just a small 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 mixture in the chilled bowl
is very clear and smooth, with only tiny sugar crystals having formieereas 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 surface of the earth
tends to have smaller crystals and a more finely grained texture whese#s, 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 of gas bubbl#snagma cools supdast, no crystals

may form at all, and you end up wiblcanic glass, or obsidiatwhile we usually

think of volcanic glass as being smooth and
demonstration, a little gas can make a big difference in texture and appearance.




Materials

1 3 cups of sugar 1 Spoonful of baking soda

1 3/4 cup of light corn syqu 1 Cooking pan and wooden spoon

1 3 tablespoons of white vinegar 1 Candy thermometer

1 1/3 cup of water 7 Cookie sheet or shallow brownie pan
{1 Butter or margarine { Stove or hotplate

Procedure

1. Grease the cookie sheet or shallow browniewai#im 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
Ahar do cgtaade . (Some candy thermometers wil
labeled.) The ingredients should end up forming a hot, syrupy liquid.

3. Pour the thick syrup onto the chilled, greased cookie sheet or brownie pan and
smooth it into a thin layer.

4. Whenthesyup mi xture cools, i1t will become a h
candy lump that should be edible.)

Likewise, hot, soft, liquid molten magma solidifies into a hard igneous rock when it

cools. In this instance, you will have created asmoothact Ar ock o with a t ex
somewhat likeobsidian. Obsidian is lava that cooled very quickly, so quickly that

crystals didndét have a chance to grow, thus

Another volcanic rock that cools to a glassy stapimice, butunlike smooth obsidian,

pumice is rough and porous. I tds shot throu
These gases whipped up a volcanic Afrotho th
this effect, you can follow the very same recipdined 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 quickly stir a spoonful of baking soda into the

remaining half of your mixture. The bakingdsowill 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 mixtures have cooled, shatter both into smaller pieces and have your kids
compare piecesde-by-side along with specimens of obsidian and pumice.



Back-up page 10.3.b) lgneous rockstaking a volcano

The classic earth science project is making a model volcano that erupts with fluid lava.
Hereds how!

Materials
1 A 2-foot square sheet of pes board { Baking soda
or plywood 1 Vinegar
1 A small can (empty tomato paste or 1 Red and yellow food colorgn
small mushroom cans work well) 9 Dishwashing liquid
1 Newspaper, foil, or wire mesh 1 Measuring cups
{ Plaster of Paris, mixing bowl, spoon { Plastic film canister with a snap top
1 Water 1 Alka-Seltzer or denture cleanser
1 Paint, spray adhesive, sand, lacquer 1 Water
(optional) 1 Newspapers or drop cloth
Procedure

1. On your poster board or plywood base, make a mound or cone shape from damp and
wadded newspapers, wadded, fawire 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 water), and coat your mound with it,
leaving the can open at the top. Then set it aside todgilaster 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, apply a spray adhesive
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 dor mant vol cano. Hereds how
ways that will simulate two types @blcanic eruptions.

A. Lava flow eruption Some volcanic eruptions are relatively mild. Rather than a
single, massive explosion, they issue a flow of hot, basaltic lava, like we see with lava
flows on the Hawaiian Islands or with the extinct cindereceolcanoes and lava fields in
the American West. Herebds how to simulate t
1. Place your volcano on newspapers or a drop cloth.
2. Fill the can at the top of your volcano etinérd with baking soda.
3. In a separate cup, mix ofieird cup of \negar 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 creating a sudden
eruption and lava flow!

If you have specimens available, show kids sampléssdt, pahoehogora @ &hese
are the sorts of igneous rocks formed in a |
demonstrated.



B. Explosive eruption Other volcanic eruptions involve massive, violent explosions,
like that which blew the top off of Mount SaiHte | ens i n 1980. Herebs I
this sort of eruption:

1. Fill a plastic film canister threfourths with wateor vinegar

2. Drop in an effervescent tablet (AH&eltzer or denture cleanser work well).

3. Quickly snap on the canister lid, give it a handlse, andjuickly 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 a second or tvtlee lid of
the canister will pop several feet into the air along witfuick 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 cleanser tablet.)

If you have specimens available, show kids samplesyalite andandesite Theg are
the sorts of igneous rocks formed during an explosive eruption.

Making a plaster volcano can be tioensuming and involved and may require several

days to complete in stages. It requires time for the plaster to dry, for decorating or

painting theplaster, then for coating the volcano with a protective layer of lacquer and

all owing that to dry. Herebds an easier way
make small erupting volcanoes of their own much more quickly.

Materials
1 Squarefoot sheet of stiff cardboard 1 Vinegar
(1 for each child or team of kids) 1 Red and yellow food coloring
1 Test tubes or small bottles (1 for 1 Dishwashing liquid
each volcano being made) 1 Measuring cups
1

1 Clay or PlayDoh Newspapers or drop cloths
1 Baking soda

Procedire

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 modeling clay 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 volcano erupt!

For a wealth of information adlbout volcanoes, centered thve sorts of quesins kids
ask, a great resource is the little paperback d@dkQuestions About VolcandagJohn
CalderazzqWestern National Parks Association, 198dyw.wnpa.org.



http://www.wnpa.org/

Backup page 10.3.c) lgneous rockSpllecting igreous 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

mail via the AFMS Patricia Egolf Rock Pals prograsia clulproject 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, sticky lava flows from stratovolcanoes, such as those indas An

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 or sheets. Basalt can come in a

variety of forms.A 6 @ronourt e d -athadh) i s vari ety 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 black), coarggained, intrusive igneous rock chemically

equivd ent t o basalt but that cooled deep bence
crystal structures within the rock that sparkle in the light.

Granite cooled from magma deep under the earth and as a result usually has large

mineral crystals all grown gether. 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

that cooled very quickly during an eruption, so quickly thattcrgsl s di dndét have
to grow, thus resulting in gl ass. Chemi ca
makes it terrific to use for compaamd-contrast with pumice.

Pegmatiteis a very coarsgrained 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 other rock.

Pumiceis formed from magma that shoots out duringagipularly 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 it). Millions of tiny gas bubbles leave cavities shot thinquumice, 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 relatively short distances.

Scoriais similar to basalt, but wherehasalt 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, itds peppered wit
lighter than basalt.

Tuff is volcanicash and cinder that settles while still quite hot and becomes welded

and compacted into | ayers of coarse, of¢ten
gray or cream in color.

Note: Kids can use this activity toward satisfying requirements for othdgés, too: Rocks & Minerals
(Activity 1.4) and Collecting (Activity 5.1).



Back-up page 10.4.a) Sedimentary rockdaking sedimentary rocks

Sedimentary rocks start by processes of erosion that trealters, cobbles, gravel,
sandmud or clay Thesesettle to the bottom of a basioW-lying land or arocean,
lake, or river valley) in layers. These layers eventually harden to become what are called

Acl astico sedi mentary rocks: congl omer at e,
include thosehat precipitate out of water either through chemical action or evaporation,
such as | i mestone, gypsum, or halite. These

precipitates and evaporites. Via the following activities, kids can make artificial
sedimentey rocks, including evaporites, sandstone, conglomerate, and breccia.

A. Creating precipitates and evaporitesome sedimentary rocks, sucHiagstoneand
gypsum chemically precipitated out of minerals in water or were left behind when water
in a l&ke or sea evaporated.ou can demonstrate this process using water solutions
created with readily available materials.

Materials

1 Table salt, Epsom salt, or alum 1 Pebbles

1 Water 7 Stick or pencil

1 Measuring cups 1 String (cotton twne), 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 using alum, use-&ap 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 salt dissolves, gbkition 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 your solutionlow@ebbles. 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 fAiseed crystals. o Then pou
string into the solution. Leave it hanging there friv@ 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 different saltstodifer ent ki ds . Once everyoneods wat
their jars together to compare the different forms of crystals each produced.

You can also grow crystals using commercially available crggstaking kits from
places like toy and craft stores, reum gift shops, or scientific supply houses. Two



reliable supply houses are Wardods Natwural Sc
Geology catalogs; phone800-962-2660; web sitevww.wardsci.comm , or Edmundods
Scientfic (phone 1800-728-6999; web sitevww.scientificsonline.com

Note: Kids can use this activity for satisfying requirements toward earning the Rocks & Minerals badge
simultaneously (Activity 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 compaaiut. kids can
simulate sandstone formation with an easy activity to make their own artificial sandstone.

Materials
1 Paper cups 1 Pan or Pyrex measuringu
1 Sand (from beach or hardware store) § Spoon, dowel, or popsicle stick
1 Epsom salt, sodium silicate solution 1 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

dissolving Epsomadt 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 theiralutions 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 dondt pour in too much water!

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 soak up excess
waterw t h wadded paper towels after youdbve al
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 similar to the
sandstonén 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 t er na teatev@mnsisténeyt Ellcupswith &nétickwi t h  gr
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 also tends tiry more quickly than Epsom salt or water glass solutiéms

yet another variation, use two parts white glue to one part wigtisrthis togethewith

the sand in the bottom of your paper cup and allow to dry, then peel off the cup.


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

Kids will notice hat 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 making the real
sandstone much denser than our artificial sandstone.)

If you have specimens of realngistone, 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 explanations:

i) Sometimes, sand grains are made of different minerals, and the color of thersandsto
is caused by the color of the sand grains themsekasinstance, black sand
beaches in Hawaii are derived from the dark basaltic lavas. White sand dunes
covering an extensive area of New Mexico were derived from the mineral gypsum.

ii) Other times, theolor of sandstone may be due to the color of the minerals deposited
around sand grains by the groundwater. For instance, some groundwater holds iron
oxide in it, and this will often cause

Many times, the coloof 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 around those sand grains to glue them together. You can demonstrate the
coloring effect of mineals 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
others add a couple drops of blue, and have others use no food coloring and compare the
resultingsandstones when all have dried.

C. Creating conglomerate and brecdizonglomerateis a clastic sedimentary rock

formed by the cementing of rounded cobbles and pebbles that have been worn smooth
during transport in streams, rivers or ocean shores.inkhvidual cobbles and pebbles

(or Aclastsodo) get compacted and cemented
sandstoneBrecciais basically the same thing as conglomerate except that its cobbles
and pebbles are sharp and angular, indicatiagtke rock fragments had not been
transported very far before being deposited and buried. To make a conglomerate or
breccia, you can follow a similar procedure as that used to make sandstone and just add
pebbles to your sand mixture:

Materials
1 Paper aps 1 Sodium silicate solution (also known
1 Sand (from beach or hardware store) as water glass) or pl&s of Paris

Water

Pan or Pyrex measuring cup
Spoon, dowel, or popsicle stick
Paper towels

1 Gravel (both smooth and rough
pebbles from a beach or river bed, or
purchase bags of smooth and rough
pebbles at aquarium supply stores or
hardware stores)

E I
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Procedure

1. Fill the bottom of a paper cup with a layer of sand and gravel about an inch thick.
(Give half your kids rounded pebbles and the other half the esughgular pebbles.)

2. If using sodium silicate (water glass), make a solution of miureialc h figr oundwat e
in a pan or Pyrex measuring cup by diluting the sodium silicate in water.

3. Pour the Agroundwater o into t pethersvithmd and ¢
spoon, dowel, or popsicle stick to make sure all the sand and gravel is wet. However,

you dondét want to make soup, so donodét pour
4. Alternatively, if using plaster of Paris, put a heaping tablespoon of dry plaster into

eachk d6s cup of sand and gravel and then adc
mi x everything together. (Again, dondét ma

5. Lightly tap the bottom of the cup on a countertop or desktop to settle the sand, gravel,
and water mixture.
6. Set the cup,ncovered 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
excess water with wadded paper towels afte
7. Once, the mixture has compét 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 artificial specimens in half.

Those kids who used the smooth, watern pebbles will have cread artificial
conglomerate Those who used the rougher pebbles with sharp edges, on the other hand,
will have created artificiabreccia.

D. Creating a geologic columrThe geologic column is the sequence of rocks that

document t he w®mrForiinétanceparlayer llnestoneh hat 6 s capped b
alayerofshalet hat 6 s c¢ ap psaadstdngmight tell oh aytiene whenfa sea

began to retreat. When the sea was deep and clear, it left a deposit of limyillEbsil

sediments that wdd 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

washing in from the land and from swamps and estuaries advancing at the edge of the

sea. This mudvould 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 the older layers of limestone and shale and eventually become sandstone.

Geologists studyexjuences 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
assemble and organize various | ayers by ti me
assembhg 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 Several cupfuls of sand and gravel 1 Small seashells and thick leaves



1 Petroleum jelly {1 Half-gallon cardboard milk carton

1 Waxed paper 1 Bowl or large plastic cups

1 Plaster of Paris 1 Spoon, dowel, or sticks

1 Water 1 Apron and paper towels

1 Food coloring (red, blue, green)

Procedure

1. Cut the top off a hal§allon rectangular cardboard milk carton.

2. Spread your seshells 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 of Paris (about a half to one cup of each) in a
bowl or large cup.

4. Add a few drops of red footbloring and water and stir to a thick, smooth
consistency.

5. Pour this colored sand/plaster mixture into your milk carton.

6. Take some seashells and/or leaves and gently press them atop your sand/plaster layer
with the oil ed si de stelyiptothe sén@astértayebhjust y t hem
nudge them in a bit, with the oiled tops showing.)

7. Repeat this process using sand/plaster layers colored by different food colorings (with
some layers of no food coloring, just natural sand and plaster), placingedgskells
or leaves between each layer as you build up asnultii or ed Al ayer cakeo
milk carton. For variation, in some of the layers you might mix in someiged
gravel along with the sand and plaster. Continue adding different colgezd lantil
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 to reveal your layers of sediment.

10. By tapping between layers with a hammer and chisel, youdteuhble 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.

E. Observing sedimentation in actioRather than making artificial examples of
sedimentaryocks, 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 with roots growing into and cracking rocks and boulders at an o(acrop
buckling and cracking cement sidewalk in their neighborhood)

1 a qgully cutting into a hillside and carrying away soil, sand, or gravel,
1 sand bars and cobbles piling up in bars along a river bank.

Have kids look around and bring back lists of what they see in the natuirairenent
including these and any other examples.



F. Observing sedimentationinthelab Ki ds can observewtsedi ment :
the following ativities:

1 Fill alarge glass jar or water bottle etiérd to onehalf full of a mixture of
grawel, 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 allow the mixture to settle. If all goes well, the sediments should have settled
in clear lgyers 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.
Using a gardener 6s water can, rain water
erosion occurs on lgides, 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 water and erosion.

1 Toillustrate 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 from
the garden supply section of a hardware or garden store) and the rest with water.
Cap itand 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.
What began as cinder rocks should now be a combination of mud, sand, and
cinders.



Back-up pagel0.4.b) Sedimentary rockdaking fossils

Fossils are the remains of past life that got buried within sediments that turned into
sedimentary rocks. This includes remains of animals (bones, teeth, shells) or plants
(impressions of leaves or stems otrified 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 clay and organic materials they bring in themselves,
such as flowers, leaves, ferns, chickendbgn, or seashel | s. Her eds

Materials

Self-hardening clay

Paper plates or sheets of waxed paper

Rolling pin (optional)

Seashells, leaves, chicken bones, flowers, ferns, or other organic materials
Vegetable oil or talcum powder

Paint (opional)

=A =4 =0 =009

Procedure

1 Give each child a sheet of waxed paper or a paper plate and a lump of self

hardening clay.

1 Either with their palms or with a rolling pin, have kids flatten their clay into a

thin, even layer about a hatfch thick on the waxed paper 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 ridges or indentations, they
first may need to coat the shell lightly with vegetable oil or talcomder 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 touch with impressions of ferns or other leaves, students can paint
the impression with blackyrown, 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.

= =

Note: For other, somewhat more involved progeitt make fossils using clay and plaster, geebackup
page for Actiity 3.2. You can use awy these activities to help kids satisfy requirements toward earning
both their Earth Processes and Fossils badges simultaneously.

W



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 prograsa club project ith kids in
other AFMS/FRA clubs whbve in areas where sedimentary rocks are common:

1

Brecciais a clastic sedimentary rock composed of cobdhel pebblesized rock

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 masses. High in combustible carbon contentbooaiing

facilities are the largest source fomgeation of electricity.

Conglomerateis a clastic sedimentary rock formed by the cementing of rounded

cobbles and pebbles that have been worn smooth during transport in streams, rivers or
ocean shores.

Coquina s similar to conglomerate, but rather thasing formed by rounded cobbles

and pebbles, itdés formed by masses of brok
biologically-derived materials that are poorly cemented together.

Diatomite, a soft chaldike sedimentary rock, is composed primarily ofcgilfrom

the fossilized shells of billions and billions of microscopic diatoms, which are algal

|l i ke organisms at the base of the oceands

filter (youodoll see it in harsivejandas stores w

filler (as in house paints); under high magnification, the individual diatom shells look
like snowflakes.

Gypsumis a chemical sedimentary rock precipitated from highly saturated salt
waters that left behind thick deposits of sulfate hemihtgdr&ypsum 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 type of norclastic, chemical sedimentary rock also called calcium
carbonate because of its higbntent of calcium. It generally forms as a limy ooze
precipitated on the ocean floor and includes shells from marine animals.
Sandstoneis a clastic sedimentary rock formed from the cementing of-siaed
grains, often from minerals in groundwater,raavith 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, suchsamineralr i ch spri ngs. Il tés often sof
making it a favored sculpting stone. It 6s

Note: Kids can use this activity toward satisfying requirements for other badges, too: Rocks & Mlineral
(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 pressuigis 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 something new, you
can do a demonstration with clthat Lowell Foster of the Ventura Gem and Mineral
Sciety 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 oven. Be careful in selecting your clay because not all clays
are suitable for baking, and sonyamthetic varieties might actually catch on fire!
That s because some synthetics are made fr
available in craft stores indicate on their labels whether or not they may-be fire
hardened.)
1 Baking tray or pan
1 Toaster oven oyour 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 make a new clay with a swirl pattern.
(Before they start twisting, have them break off and sdeasnall 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. fyou now add heat to the equation by baking
ceramielike rock with a swirl pattern. You can bake specimens in your own home
oven or in a small, portable toaster oven
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 began with. In a
similar manner, metamorphic rocks end up changed in color, pattern, and texture fr
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 of twisted, mixed,
and baked clay.

To conclude this activity, you can use thin strips of clay afydifferent 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 and insert small balls or squares of red or blue
clay to see what happens to their shapes wheithgrupress down. Give clay to your

kids, and let them get creative!



Back-up page 10.5.b) Metamorphic rockSpllecting metamorphic rocks

Following are metamorphic rocksds may be able to collect if they live in the right area
of the country, or thahey may be able to purchase from rochldes orto trade through
the mailvia the AFMS Patricia Egolf Rock Pals prograsa club project withi#ts in

other AFMS/FRA clubs whbive in areas where metamorphic rocks are common:

T

Gneiss( pr onounciesd af niihciegth) gr adeo met amor phic r
sources (e.g., granite, shale, conglomerate, etc.) that were subjected to intense heat

and pressure, heat so high that the rock nearly melted to a magma, resulting in

minerals that drew together imstinct banding patterns under the high pressure.

Greenstoneis a finegrained massive metamorphic rock with a dull luster that comes

in varying shades of gr een;-bearingvésini f or ni a,
the Mother Lode mining country.

Marb le is limestone that has been altered through metamorphic action. Soft, easily
carved,semt r ansl ucent, and capable of taking a
and builders. Marble comes in various forms, depending on the elements contained

in its parent rock. For instanclemestone 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 put 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 dolomite marble with a high green chromium muscovite mica content that

gives it a distinctivegreen marbling.

Quartzite is a massive, meditgrained metamorphic rock with a sugary texture

often derived from sedimentary sandstone.

Serpentineis a fairly soft metamorphic rock that may be waxy to the touch and has
applegreen to black, mottled cologn t hat can | ook | i ke serpent
official California State Rock.

Slatei s a fil ow gradeo metamorphic rock (meani
and pressure) formed from sedimentary shale; it splits, or cleaves, in flat surfaces, and
hasbeen used as roofing shingles and blackboards.

Soapstoneconsists mostly of an impure, massive variety of talc. Soft, with a pearly
sheen, itéds a popular sculpting material,
manufacture of laboratory tabletops, fireks, and electrical apparatus due to its

resistance to heat, electricity, and acids.

Note: Kids can use this activity toward satisfying requirements for other badges, too: Rocks & Minerals
(Activity 1.4) and/or Collecting (Activity 5.1).



Back-up mge 10.6: Makin@D models of geologqic features related to plate tectonics

It can be hard to fully understand some earth processes without visualizingTthem.
California Department of Conservation has stepped in toihelfhandson way Quite a
number of folks and associations have come up with designs for creftiagndfold 3D
papemodels to illustratgeologic features related to plate tectonics, including
volcanoesseafloor spreading and subductiearthquake featuresd different typesfo
faults hormal, reverse or thrudtrike-slip or lateraJ transformpoblique, etc.)landforms
and structural geology (synclines and anticlines, unconformities, &bcl )nuch rare.

The California DOC has convenienttgpmpiled thesall together on aingle website that

describes each model then provides a direct link to the source where you can download
andprinmasters for free to make copies for your
exhibit better structure and stability when printed onstack. Her e 6s t he | i nk:

http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

This great resource provides -@ndfold models you nght use fostill other badges
For i nst an maelsillystoating thd différentrciystal shapes of minefals

the Rocks & Minerals badd@ctivity 1.5), models ofa variety offossils and dinosaurs
that can be used when working on the Fossils bédigevities 32 and 37), and models
of theEarth and other planets that can be used when working on the Earth irbSgpgee
(Activity 11.1).

Cutting out, folding, and gluing or taping engages kids in a handgaythat provides a
lot of funwhile crafting afinishedproduct that educates in the prodess


http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

Back-up page 10.7: Earthquakes

Some parts of ourontinents arstableand the earth seldom moves under eet.f But at
places like myhome state of Californialong the edge of two major tectonic piaihe
North American plate and the Pacific platine earth is anything but stablEarthquakes
are a daily occurrence somieere in the state. Mbare smalkcale and go undetected
except by monitoring stations with sensitive seismometus otherscan levelentire
cities. Here are some awtties you carselect from talo with yourkids to explore
earthquakes and their effec®r, come up with earthquake activities of your own!

1 Modeling liquefaction. When an earthquake hits an area that isl\san covered
with fine-grained soils or landfill, the effectsrcaedevastating.To show why, fill a
bowl with sand and set rocks on tdplood the bowl! with water then, vegently but
rapidly, tap theedges of th&owlrepeatedly Y o u 6 | |  &sesiek out lofesight. 0 ¢
Similarly, during an earthquake sand particles become suspended in Wageresult
is a lack of strength in the ground that allows builditegsubside andollapse.

1 Modeling effects on tall buildings versushort buildings. Embedflexible metal
rods of vaying lengths into a sectioof 2X4 wood for instance, a-énch rod, al2-
inch rod, and a 3éch rod. Top each rod with bolt or other heavy objectThen
start shaking the 2X4. Notice the effects on the tallest rod vérsshortest rod.
Similar effects happen withdh-rise buildingsversus lowrise homes. Whichalyou
think will sustain the most damage during an earthquake?

1 Making models of different sorts of faults. Construct 3D paper models of faults
and other eaguake structures lyoing to the following website® get templates:
www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.gepxcan
also make models witthin stacked layers of play dough of diffat colors Slice it
at an anglend slide two blocks past one another or push together to see theagsults
one block rides up over the oth@/hat are the underlying geolodimrces and
structures that causarthquakes of different sodad what are the effeGts

1 Monitoring and reporting earthquakes. With the Internet, everyone can help
advance the science of earthquake monitoring and reporting. For instance, the U.S.
Geological Survey (USGSlows folksto go online and share information about the
effects of any earthquake they experience to help create a map of shaking intensities
and damage. Chkdt out on the web page call@Di d You Feel 't ?20 at
http://earbquake.usgs.go\On it , youodl | be asked to rate
such question ashether only dishes rattled rheavy furniture overturned.

1 Major earthquakes throughout history. Have kidsselect andesearch major
eathquakes such dee San Francisco earthquake of 1906, the New Madrid
earthquakes of 1811812, the Lisbon, Portugal earthquake of 1768 ,Sumatra
earthquake of 2004, or the Kobe, Japan earthquak@9&. What caused eaadnd
what were the effects? How did they comparerejather earthquakes? Can those
areas expect still more earthquakey time soof If so, why?


http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx
http://earthquake.usgs.gov/

11. Earth in Space

Whil e we usually keep our eyes on the ground
underfoot. The earth is like a little blue marlteafing among other marbles and big

gassy balls, accompanied by metallic BBs and spliteice in the form of metesrand

comet s. On a clear night, |l ook thy the sk
meteos burning up in our atmosphere. Sememe s, t hough, they mak
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.

Y.,
e i

Activity 11.1: Modeling the solar system

Checkouta bookor explore websiteto learn about the earth and its fellow planets.

Then use materials like marbles, balls, and similar round items to make a model of our
solar system.You can also make paper or cardstockandfold models of the Earth and
other planetsOr draw a cadrful poster of our solar system on long paper or a big sheet
of poster board.

Activity 11.2: Learning about visitors from space

Il n addition to planets, our solar system is
meteors, an asteroid belt between $and Jupiter, and the Oort cloud of comets. Read

about our solar system and learn the definitions of a.) meteorite, b.) tektite, c.) asteroid,

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 tiny and burn up in our atmosphere, creating bright streaks in the night

sky that we ofaresn. & alBu tiliedsbsonosha knegg gsetr t o t he e
sur face. |l f theydédre big enough, they can cr
called tektites when they melt rock from our
dropping or tossing marbles or ball bearings fidur, wet sandor 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

fyou happen to be |l ucky enougwhereéaometedarve near
exploded and left fragments over a wide area and you have club members with metal
detectors, organize a field trip to search for a meteorite. However, meteorites are very
rareand 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 purchase one at a rock shop, gem show, museum

gift shop, or through a meteorite dealer on the web.

Activity 11.5: Collectng meteorite dust

While large meteoritesarear e and hard to find, asconstant
throughour atmosphere. By some estimates, 30,000 to 90,000 tons of such dust falls

every year! Work with your youth leader to develop a wagottect such dust to

examine under a hand lens or a microscope.




Activity 11.6: More fun measuring impact cratering

Activity 11.6 is an extensioaf 11.3, where you were able to learn the effects of
meteorites via impact crater§his new activity proides amore detailed exercidey
which you can see and measure the effects of multiple imgadtsow they might be
used to date the surfaces ofr@és and moons
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Backup page 11.1: Modeling the solar system

When | was a kid, modeling our solar system was easy. We just memorized this little

di tty: AMy very earnest mot htenmofepchwdrd ser ved
representsghe firstletter of each planath order from the sun: Mercury, Venus, Earth,

Mars, Jupite Saturn, Uranus, Neptuneluto.

Since that simpletime,Wweve f il |l ed our solar system with
and Jupiter, an Ort cloud of comets surrounding our solar system along with a Kuiper belt

and Centaurs, and a host of interesting moaaw e begun expl oring via
Plus,mostscientsts havekicked poor Pluto out of the family of planets, demoting it to a

mere Adwarf planet o! Ot hers havelkadded a pl
Xena,larger than Plutahat have baefound in the outer reacheSour solar system.

Even & | type this 2016 update to our Badge Manual, the newspaper has announced a

potential ninth planet to replace Plutd)ygpotheticalplanet 5,000 times bigger than Pluto

(or nearly as large as Nepturtketis so far out in the solaystem, itwould take10,000

20,000 yearstocirclethedus o f ar, i1 tds just being called
Wedll see if this fApredi aseehtsasapéxanpledf pr oves
how science is always changing and incorporating theariesdatg and information

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 big diffquiantets 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
byalightbulbcam | | ustr at e hibthat buhuees s wmEarsh makas fon
broiling conditions on Mercury yet barely reaches poor, maligned Pluto. You can als
purchase models or posters of the solar system

The California Department of Conservation provides a page on their websitensthdi
a number of really neat masters you can download and print for free to then copy on
paper or cardstock for kids to craft @rdfold 3D modes of the Earth and other planets
http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

To vividly illustrate the long distances between plaaeis the length of the solar system

as a whole, e club hasaken their kids outside and hased a roll otoilet paper for

measuring oudlistances from the sun to Pluto. Yet another club uses a very long roll of

brown wrapping paper and mar king each pl anet
every 10 million miles.They then made a model of each plénst r el at i v-e si ze u
foot beach umbrella for the sun and scaling down from that.

Before setting kids loose to make models or posters of the solar system, a fun activity to
teach the names of our planets isflaghcards You can make your own day cutting

planet photos from old astronomyational Geographienagazines and p@sg them to
cardboard. Oyou can go to web sites to download and print images of each planet onto


http://www.conservation.ca.gov/cgs/information/Pages/3d_papermodels.aspx

cardstock and print or write the nanfelte planet on the back. See
http://pds.jpl.nasa.gov/planetst terrific NASA photos.

To return to the fate of Plutb,h e | nt er nati onal Asded onomical L
definition ofaplanedl e mot ed Pl ut o wi tAh Otphiasn erte siosl uat icoen :e
body that (a) is in orbit around the Sun, (b) has sufficient mass for Hgragilfy to

overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly round)

shape, and (c) has cleared the neighborhood araunddatr b i t . (2) A oO6dwarf
celestial body that (a) is in orbit around the Sun, (b) has sufficient mass for-its self

gravity to overcome rigid body forces so that it assumes a hydrostatic equilibrium (nearly

round) shape, (c) has not cleared thigimgorhood around its orbit, and (d) is not a

satellite. (3) All other objects, except satellites, orbiting the Sun shall be referred to
collectively as O6Small Solar System Bodies. 0

Use Pluto as an example for talking about how we define a planet wemsagn, a dwarf

planet, and small solar system bodies such as asteroids, comets, or mere celestial debris.

Kids should | earn that science ismidt al ways
scientists often debate and challenge anotheranddént al ways come to a ¢
as new discoveries come to light.


http://pds.jpl.nasa.gov/planets/

Back-up 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 compositiorhath) that 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 NASA web site
http://www.nasa.gov/centers/jpl/education/ediblerocks.mhdre youente A Edi bl e
Ro c k s 0 rdadymaype dctivity teaching kids about the characteristics of different
sorts of meteorites using common candy bars.

tektite: a glassy bodyhat forms whera meteor or asteroid crashewiearth, 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 raund, oblong, or pa-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 er . | trepresert el i ev e d

debris formed from colliding planets or material that failed to form into planets during the

creation of our solar system. They somet i

to have caused spectacular explosions, such as the one that may haveatee the
dinosaurs 65 million years ago.

comet: a celestial bodyf 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 sunapticlesburn offand form a long tail pointing away from the sun.

To help your kids learn more about these visitors from space, you might direct them to
booksand websiteike these and others:

1 CarmanCollecting Meteorites: Starting in Your Own Back Y1895, 78 pages.
Although focused on Australia, this is a great, handy introduction for the beginner
anywhere on earth.

1 McSweenMeteorites and Their Parent Planets, Second Editi®@99), 310 pages.
Written by a paspresident of the Meteoritical Societhjg is a somewhat more
technical 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 bhestend meteorite buks for a
general audience. k& must on the shelf of anyone who gets seriously interested.

1 Smith,The Meteor Crater Storfl 996), 79 pages. The story of one meteor crater
near Winslow, Arizona, this book ends with a handy agpersting known impact
sites throughout the world.

me


http://www.nasa.gov/centers/jpl/education/ediblerocks.html

1 Notkin, Meteorite Hunting: How to Find Treasures from Spéz@l1), 84 pages.
Written by the host of the TV seriédeteorite Menthis brief guide is filled with
color photos and info written in acs#isle language.

1 Meteorite Timegwww.meteoritetimes.con). A free monthly online magazine.

1 The UCLA Meteorite Galleryhttp://meteorites.ucla.edWCLA is hometo one of
the | argest meteorite collections in the U
a gallery theybébve opened to the public. T
all about meteorites that you can download and print for free.



http://www.meteorite-times.com/
http://meteorites.ucla.edu/

Back-up pa@ 11.3: Effects of meteorites and famous craters

While most metea simply burn up on hitting the atmosphere, some meteorite, asteroid,

and comet impacts have had profound effeatsur earth. For instance, it is now
generallyaccepted that an immensempact of f Mexi cod6s Yucatan P
years ago was responsible for the extinction of the dinesaud many other creatures. It

has recently been postulated that a comet exploding over North America did in large Ice

Age mammals like woolly mamoths, giant ground sloths, and satmathed cats as

recently as 10,000 years ago. In 1908, in a remote spot of Siberia, an enormous

explosion known agthe Tunguska eveaflattened trees in every direction over 770

square miles and could be heardoewer 500 mi |l e r adi us. (That 6s ¢
On a smaller scale of destruction, a couple of cars and a mailbox have been hit by small
meteorites, and one even crashed througAlabamavo man6s home t o bounce
hip, leaving a nasty bruise aadsery surprised woman. (That meteorite is now in the

Smithsonian.)

The most visible and obvious effect of a large meteorite strike is a scar or crater on the
ground. As an activity to show kids how craters form, have them create small

craters by dropping or tossing marblespall bearings, golf balls, rocks, or other
objectsinto wet sand or mudor a tub of dry white flour whose surfacehas been

dusted with dry powdered paintor a similar powder like cocoa See if it makes a
difference in crater sizend shape by how hard the obj@tipacts, whether it drops

straight or from an angle, or whether you use eelasmall, heavy, or light object

As a follow up to this activity, particularly 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 kack to the group and/or write articles for the clutvsletter. Soménclude:

Campo del Cielo (Argentina)
Chicxulub (Yucatan, Mexico)
Henbury Craters (Australia)
Manicouagan Crater (Canada)
Meteor Crater (ArizonaJSA)

Monturaqui Crater (Chile)
Odessa €ater (TexasUSA)
SikhoteAlin strewnfield (Siberia)
Whitecourt Crater (Canada)
Wolf Creek Crater (Australia)
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Have kids pick a crater from this list, or let them read books or surf web sites to find

craters of their own to explore. For instance, thay mant to find out about a crater

cl osest to their own hTibenMeteor Cratd Stagnds®ithi t hds br
a handy appendix listing known impact sites throughout the world and O. Richard

N o r t Rock8 Brom Spadeas a similar list in an appdix. In addition to books like

these, hereds a web site you might direct ki
http://geology.com/meteampactcraters.shtml Using satellite imges, this site includes

a Meteor Crater Map of the world that allows you to click on a highlighted spot and zoom

i n with the fupdiews af5a selected coaterBhe Planstay anSpace



http://www.lpl.arizona.edu/impacteffects
http://geology.com/meteor-impact-craters.shtml

Science Centre of the University of New Brunswickif@da) manages the Earth Impact
Database listing all known craters and crater fieEgally, Wikipedia has an article all
about impact craters, as well as aeadil known craters on Earth. You can access these
at the following web addresses:

M http://en.wikipedia.org/wiki/lmpact crater

1 http://en.wikipedia.org/wiki/List_of impact craters on_Earth

Note: Kids who writea 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: Collecting meteorites and tektites

Given their extraterrestrial origins and rgrineteorites have a lot of appeal. Once bitten

by the meteorite bug, itdéds easy to get hooke
However, this is no easy task, both because of the rarity of meteorites (for those seeking

to collect one in the field) arttieir price (for those seeking to purchase ohej. you 6 r e
fortunate to |live near a fAstrewn fimtel do wher
hundreds or thousands of fragments (as near Odessa, Texas), your chances of collecting

one on your own argreatly increased. O.Rlo r t o n &acks frandSpadacludes

lists of strewn fields and the Meteoritical Bulletin Database is an online resource listing

all known and classified meteorite fallBut getting to a strewn field is the easy part.

You then have to be able toggiout a rock thatnay look like every other rock on the

ground. Becaussome meteoritelsave a high nickeiron content, collectors use metal

detectors or magnets atteel to strings or a walking stick.n® famed meteorite humte

H. H. Nininger, used to drive throughetidesert towing a magnetic rake!

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

isi |l ver pick, o or reaching for your wallet t
priced piecesfoachi d 6 s b INantpae rmeteariteg from China and small, black,

pearshaped tektitegdm Southeast Asia |l 6ve seen theédeeat al mosH
attended.( Cauti on, though! | 6ve heard that artif

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 shaogsnaseum
gift stores, or to write or email for catalogs from such companies as:

1 The Universe Collectiofwww.universecollection.copBethany Sciences, P.O. Box
3726T, New Haven, CT 06528726, phone 20393-3395). Write or call for their
annual catalog, but be warned: this is a tegl enterprise, with prices to match.

Most specimens are priced by the gram, and meteorites tend to be very, very heavy!

1 Meteorite Centralwww.meteoritecentral.con Log onto this web site and get a
password to jeoiMaiflTihneg Meitset@mertberd withani n over
interest in collecting meteorites who exchange information to learn about, discuss,
and purchas meteorites.

1 The Meteorite Exchanggetwork(www.meteorite.con This site has info about
meteorites and the community of meteorite enthusiasts andslelldact, it links to
dozens oflealers, web sites, aeday 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, expeditio reports, science articles, and more.

1 Club Space Rodvww.meteorites.ning.com. An online fAimeteorite

Note: Kids can use this activity toward satisfying requirements for the Collecting badgkameously

(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 fAiClub Space Rocko can use that toc
Computer badge (Activity 15.6).


http://www.universecollection.com/
http://www.meteoritecentral.com/
http://www.meteorite.com/
http://www.aerolite.org/
http://www.meteorites.ning.com/

Back-up page 11.5: Collecting meteorite dust

Kids who really @t into meteorites will itch to colletiheirown. However, theyun into

two problems. First, even professional meteorite hunters have a hard time finding and
collecting meteorites in the fieldlhey are rare and elusive and hard to 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 metexsriare priced, well, out of this world.

What to do to get a meThiekemall!!Aeoupglem¢éab a ki dbés c
welbsi tes provide instructions on how to coll e
1 http://www.pbs.org/wgbh/nova/teachers/activities/3111 origins.html

9 http://starryskies.com/Artshtm|/dIn/80/dust.html

Most meteos burn up in our atmesere, but as they do, they leave a trail of dust. That
dust, along withmicrometeoritegnd other solar debris constantly raining downBy

some estimates, temf thousands of tons of exiearestrial material falls on earth each
year! The web sitels 6 referenced givanstructions on how to colleaticrometeorites
Essentially, you need to create a fimeteorite
under a dowsspout during a rainstorm to collect dust in runoff water from a roof; placing
awaterfilled bucket on a rooftopr 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 collectthgeresi
from the sheet every two days for a little over a wekother 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 magnet and tap 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 oué
and dirt IVneed @ collect, concentrate, and dry the residue, 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 hae small surface pitsPerhaps 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 theed¢drded meteorite

landing in Norway.

At b e st qtlikelydaugét mere than piecethe size of a sand grain or smaller, but

a meteorite is a meteorite, and how many peoplelzém to have collected one on their

own ? This fun activity also vividly illustr
universe, floating through space with cosmic debris that sometimes pays a visit.

Note: Kids can use this activity towasatisfying requirements 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

Back-up page 11.6: More fun measuring impact cratering

Activity 11.3 explores effectsof meterites with cratersnadeby droppingmarldesor

other objects into tubaf flour, sand, or mud This new activity provides a more detailed
exercise by with you can see and measeféects of multiple impas and how they
might be used as a relative means of dagungaces of planets and moons.

Via plate tectonics, &th continualy recycles its crustPlus,we have an atmosphere

with dynamic weathethat creates erosion and moves sediments aramadhat

atmosphere is relatively thick, causing smaller meteors to burn up before they might hit
the surface Forall these reasongy e  d se@as mangrates on the surface of Eards

we seeon other planetand moons within our solar system, such as Mercury, Mars, or
our own moon.Basgcally, on planets and moons with litite-no atmosphere and that are
tectonically inactive, thelder the planet, the more meteorite craters it will contAimd

older craters will be degraded by subsequent crater formalio® number of craters

might also tell us, on an otherwikeavily cratered planet, if area experienckvolcanic
activity and flooding creating one spdéss heavily cratered than elsewhere.

To illustrate these point§|l two large petri dishes or similar contans with very fine

grained sandmuch finer than typical beach safutheckat apet shop with aquarium

supplied. Place a dish on the floor on top of a drop cloth or newsp&piean

eyedropper with water from a small cup or bowl. Hold the eyedropper at chest level and
hold a piece of fine meshindow screen abow foot beneath the eyedrop@erd above
thedish of sand. Now, ondrop at a timedrip just a couple drops from the eyedropper
The mesh screen will break the water drops into smaller droplets. Let these fall onto the
surface of the sand. Move the screen ar@mmthat drops from the eyedroppeep

hitting dry screeno breakinto droplets.You should see several cratéssmedatop your

sand Pick up and set your diskside. Then repeat with a sed dish of sand, but this
timerain several drops

Count the number of craters in eatibh. Which has more? dok at the conditionf the
craters in each dish. Yishould noticen the dish that wasained on longemot only are
there more cratertierealsoare more craters that overlap and degrade one another.
Similarly, one way skentists dite surfaces of extraterrestrial bodiebydooking at the
number of craters and the conditsmf craters Take your firstdish and simulate an
outpouringof volcanic lava by pouring a little sand to cover over the craters at the top of
the dish Retun the dish to the floor an@in a couple dropghen compare the

appearance of the top of the dish to the bottivinat was the effect of your simulated
volcanic activity?

This exercise is deriveddm a 1998 NASA publicatioantitiedPlanetary GeologyA
Teacherés Guide with Act i viFdrthisaedothear Physi cal
helpful resources for exploring spage to the following link on the NASA website:
http://www.nasajov/audience/foreducators/index.html



http://www.nasa.gov/audience/foreducators/index.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, its uses and history, and even
how tobecome a prospector fiod a gold flake or nugget of your owin addition to

gold, moderrday prospectors use metal detectors to find not just goldisatoins,

artifacts, and other metal objects.

Activity 12.1: Gold as a mineral

Buy a book on rmerals or pick one up at the library to learn about the properties of gold

as a mineral: its color, streak, cleavage, fracture, luster, hardness, crystal shape, and

wei ght or specific gravity. Compare all the

Activity 12.2: Uses of gold

Write a report about why gold is considered
Publish your report in your club newsl etter
meeting.

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 report about it for your club newsletter
or prepare a presentation about it for your fellow club members.

Activity 12.4: Gold rsources in your own state or region

Where has gold been found near you? From your library, from adult members of your
club or society, or from your state geological survey, learn and then report to your fellow
club members about areas closest to you &geld 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: Panning 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 gur own. If the nearest gold streams are too far away, you can still pan

for gold in your own backyard. Some compani
gravel from goldbearing streamthat you can buy and pan through in a tub of water. See

if you can add a gold flaké& or even a nugged! to your rock collection.

Activity 12.7: Metal detecting for gold, coins, and other artifacts

Learn how to use a metal detector, then take one to a beach, park, playground or other

area where many people have beese®if you can dig up angstcoins, jewelry or

other objects. First, though, learnabob e A Code of Et hicso for met
respet all laws and property rights whenever you go treasure hunting.
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12.7 Metal detecting for gold, coins, and

To ean your Gold Panning & Prospecting badge, you neembmplete at least 3 of the 7
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badge, sign below and have your FRA leader sign and forward thigsliee AFMS

Junbors Progranthair.
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Backup page 12.1: Gold as a mineral

Gold is pgular! You 6 | | be able to find any number of
your local library to recommend to your juniors for learning about gold as a mineral.

One example from my own hGomed!l iDolad!y A sB elgoisne
Handlook & Recreational GuideAlso the U.S. Geological Survey distributes a free

pamphlet written by Harold Kirkemo, William L. Newman, and Roger P. Ashley and

entitled simplyGold.

Or direct kids to a general rock and mineral identification book, such as:
Pellant,The Complete Book of Rocks & Minerals

Zim & Shaffer,Rocks & Minerals: A Golden Guide

Fuller, Pockets Rocks & Minerals

Si mon & SsoitedosRooks &AvBnerals

Pough,Rocks & Minerals: Peterson Field Guide

Chestermari\ational Audubon Societyi¢ld Guide to North American Rocks &
Minerals
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A neat | ittle book especiall y GeldlAtabl e for vy
Coloring and Activity Book for Young Prospectotsn i t, fANugget the Gol d
tells kids where gold is found, whatito ok s | i ke, and why +tés so
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 contadiiignond Dan

Pubications, c/o Darryl Powell 585) 2783047, enail diamonddan@rochester.rr.com

web site: www.diamonddanpublications.net

Anot her gol den miner aloHies eiébrsom opvy rgiotl e, comprafr
pyrite by a variety of common mineral properties:
Property Gold Pyrite, A Fool 03
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 15.67 19.3 4971 5.2

Gold is one of the basic elements in chemistry: atomic number 79. In the periodic table,

itds | i st edalLatmworddargoldduumm tiht 6 s a finobl ed met al
doesndt oxidize under normal conditions. By
disulfide, orFeS$) made from the elements iron and sulflr the air, pyrite tends to

decompose ovembe, reacting with oxygen and water to form sulfuric acid. While gold

has many uses (see Bagg page 2.2), pyrite has just a few, such as the manufacture of

sulfuric acid and sulfur dioxide, as an aid in the recovery of other metals (iron, gold,

coppercobalt, 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 has a pleasing heft to it and a brillia
rust . I'tds a rare miner alhatrarkyralongwithdass a HApr ec
shiny beauty gives it value. |l tds al so a so
our metals, it can be beaten into sheets as
easy to work with, it has many uses, which furthéds to its value. It also conducts heat

and electricity very well. Have kids learn why gold is considered valuable and explore its

many uses. Then encourage them to publish their findings in the club newsletter or give

a presentation at a club meetin

A good resource for this assignment is the web sitheoMinerals Education Coalition,

or MEC (http://mineralseducationcoalition.QrgMEC s a nonprofit organization that

provides educational pgrams to teach kids about the importance of natural resources,

how we use them in everyday life, and where they come from.

To give you a start, hereds a partial i stin

1 economics (gold is melted and formed into bricks ooisa@nd 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 up)

= =

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 their coins; the U.S. stopped using gold in common coinage in 1933)

architecture

= =4

such as crowning teeth or for permanent bridges)

( yrothe dldmles obneary stétg aapital bulldegs)f 0 o
dentistry (nearly 50 pounds of gold are used in dental eeeky dayfor procedures

1 medicine (a radioactive isotope of gold is used in some cancer treatmerasodimer

variety has been used to treat rheumatoid arthritis)

1 scientific and electronic instruments (gold has a pure, stable nature and seldom
oxidizes or combines with other elements; due to this, as well as a good capacity for

conducting electricity, dd is a key part of semiconductor circuits)

1 the space program (for electronic components and to reflect heat off satellites and

space capsules)
the electreplating industry (as an electrolyte)

= =

tone prints, gold toners produce red tones)

photography (gold toners shift blaekdwhite tones to brownrdlue, and on sepia

1 glass and acrylic coating (getmated acrylic windows are used in the cockpit of
some airplanes to keep windows clear of frost and fogging and to help maintain

temperatures in the cabingtl s o coats vi
largest telescopes have mirrors coated with pure gold)

SsOors

in astronaut

Note: Kids who give a presentation or write an article can use this activity toward earning their

Communication badge simultaneously (Actdgtiy.1 and 7.2).


http://mineralseducationcoalition.org/

Backup page 12.3: Gold throughout history

Gold has been valued, sought, and fought over throughout history. Help your kids pick a
specific event to research. Then have them
give a preseation to the club, and/or write a brief report about it for the club newsletter.

The Minerals Education Coalition (MB®@as a terrific little packet all about gold on their

web site [ittp://mineralseduationcoalition.orgthat you can download for free. It

includes a timeline about gold through recorded history, as well as all sorts of other facts

about gold, and even a coloring page of a prospector panning for gold iara stre

alongside his trusty bro. 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:

Y Intheldcentury B.C., Tutankhamun (AKing Tut o)
Howard Carter and Lord Carnarvdiscovered his tomb in 1922, they found
spectacular gold items that have come to b
Tutankhamun. o Have kids find out whatdos i

1 Have you heard the story of the Golden Fleece of Jason and the Argar@arggk
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, the Greeks and Jews of ancient Alexandria started the practice of
alchamy, 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 one cause of the Second Punic Wars between the
Roman Empire, which hadviegold resources, and Carthage, which was expanding
its colonial empire in Hispania, or gefath Spain, around 200 BC.

1 In 1511, King Ferdinand of Spain launched massive expeditions of Conquistadores to
bring back all the gold to be found in the New Wortdhst 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 paitidy 799 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 frorthNZarolina.

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 construction 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 Custero6s

1 Another gold rush was sparked with discoveries in Cripple Creek, Colorado, in 1892.

1 The discoveryofgold bytwoprpsect or s in the Klondi ke of C:
Territory sparked a rush into the cold regions of Western Canada and Alaska in 1898.

A coupl e of neat book kifeigthaQldWesttToe Ghld Rush ar e Ka

and Di amond D &old! iPAnActivitydBaok fioror ausgoProspectors.

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).


http://mineralseducationcoalition.org/

Back-up page 12.4: Gold resources in your own Stateagon

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 infamation aboumineral resarces in yar state.

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, these &g tdund in the maps and

publications section. While most guides focus on gld states like Alaska, Nevada, or
California, you can find guides to many ot he
there seems to be a book aboutit. Forinstdneey e 6s a parti al sel ecti
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 Findsold 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-

Joseph Betdal Gabd! A Beginnerds: Hha&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 in lack issues oRock & 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 pulications 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
Commuication badge simultaneously (Activities 7.1).


http://www.usgs.gov/

Back-up 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 todayés dddNevadago!l d ¢ 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 spikespmes 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 own stateventure 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: 1pde or vein depositsn which gdd 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 a lode 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 quahsitiad

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 anmearsthatmigersavel ) .
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 procedurels, asuamalgamation (where
mercury, or quicksilver, bonds with gold from ore) or the cyanide process (where
potassium cyanide is used to dissolve and recover gold frorgrase ore).

Note: Kids can use this activity toward satisfying requirements towarding their Field Trip badge
simultaneously (Activity 8.3).



Back-up 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 wiotghoutgideyaur cl uboés |
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 field tip, 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 reality ishat 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 caorder 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 superdelxe20pound 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 Minerals Education Coalitiothttp://mineralseducationcoalition.grgClick on the
tab for t heThieMEG eStlorae .i0Gol|l d Penmatejpang Ki t 0 w
instructions, et¢that was going for $15 when | last checkaslwél as individual
pans and individual bags of concentrate at reasonable prices.

1 Gold Fever Prospectingttp://store.goldfeverprospecting.com/goldpanning.ntml
Get a variety of equipnmt, books, and concentrates from the California Motherlode.

A warning, though: these companies and offers seem to come and go. When | prepared
the last edition of this AFMS/FRA Badge Manual, | listed four such sources. Half of
those are no longer to lbi@und on the web, so be prepared to do some web surfing for
new companies and new sources of supplies.

At a recent gem show, I picked up a AGol d Pa
dealer specializingn educational specimemnd kits DVDs, bodks, and the like. This

particular product is put out by GeoCentral of Mason, Qlvaw.geocentral.coml t 6 s

geared to ages 8 and abaral includes everything you need: a seweh gold pan, bag

of pay dirt, mgnifying glass, pipet, tweezers, storage flask, and a panning guidebook

with instructions.Best of allwhen | checked it outhe whde kit was selling for just

$10.00!

Some companies selling concentrate gelso sell
like the one described abowdth concentrate, a pan, and instructionanring
equipmenusuallyincludes a gold pan, hand lemsagnet, eyedropper (for picking up

tiny gold flecks), vial, and a long screwdriver or other rod to dig out sedimenticese


http://mineralseducationcoalition.org/
http://store.goldfeverprospecting.com/goldpanning.html
http://www.geocentral.com/

Basically, 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 theany good resauae books about gold panning gmbspecting:

1 Butler, Recreatioml Gold Prospecting for Fun and Profi1998)

1 Koch, Gold Prospecting an®lacer Deposits: Finding Gold Made Simp(@013)

=

Lagal, The New Gold Panning is Eagyrospecting ad Treasure Hunting2003)
1 Petralia,Gol d! Gol d b HaAdbddlkan®easreatonad Guidé1992)

T WalshTreasure Huni{(2eld)6s Handbook

Note: Kids who go into the 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).



Back-up pagel2.7: Metal detecting for gold, coins, and other artifacts

People lose things all the tim&/hether at a beach, park, playgrouschool yard,
fairgrounds sports groundspr anywhere else where many people congregate, coins fall
out of pockets, rings or earrings fall oéind other metal objects mysteriously disappear
and fall to the ground to be buried in the sand or $d8o, around especially old houses
and fence lines people sometimes hashtfzeaps in the days bef@arbage truckrolled

up on a weekly basis. These are all great areas for kids to go out equipped with metal
detectors to find mamade treasuresAnd they may want to go out to knownld fields

for natural treasures. Using a metal detecastralianKevin Hillier found a 63pound

gold nugget that sold for over a million dollars!

Before kids pick up a metal detector, they shde#ant he @A Co de detectifgt hi cs o f
and respectlelaws and property rightsA code has been developed by The Task Force

for Metal Detecting Riglst FoundatonAmong ot her things, it stat
laws relating to metal detecting on federal and state lands as well as any laws pertaining

to the local areas | may be searching; | will respect private property and attain the

owner 6s per mi ssi onlwibredownrtagetmie a veay thatlvélltnetc t i n g ;
damage or kill vegetation and I will fill in holes completely, leaving the areldrig as it

was ; I wi || use common cour hpsgfewashodt c¢c ommon s
months aftef learned of this organization and cotlewever their web site seemed

have disappeared.didfinditagainby s ear c hi ng odidmee taofl Theltentiecs .in g
codepopped up on several sites, includimtp://www.whiteselectronics.com/the
hobby/knowledgédase/cod®f-ethics

A number ofgreat websitestroduce folks to metaletecting. Here are just a couple
1 http://gometaldetecting.com
1 http://metaldetectingworld.com/how_to_metal detpdtshtml

Just how expensive are metal detectdrs@ fousnd many models the range 0$400

$750. Those with mongower andeatures tend to ke the $1,000 range, and
professional grade model s c anddidfiedo®2, 000 or n
model that seems perfectforkids The @ABounty HuntemasEs Junior |
listed (in January 2016} just $69.99 andwas@aa |l e at (@early balfthad. sSof or
reasonably pricethodels do exigt you just need to shop arouné\ good welsite to

help you is Metal DetectdReviews, a site devoted to listirmpmparingand reviaving

metal detectors of all grasl@nd brandshttp://metaldetectorreviews.net

A nice reference boolor kidstoreadi s Li za GaflfdeasuWal Blhbaser 6s
Handbook(2014).Agood ref erence for ThelMotetns i s Garret
Rockhounding and Prospecting Gui@®14) which has a solid chapter on detecting

supplemented with many good website recommendatidhis book covers the whole
rockhounding hobby, not just detecting, so I


http://www.whiteselectronics.com/the-hobby/knowledge-base/code-of-ethics
http://www.whiteselectronics.com/the-hobby/knowledge-base/code-of-ethics
http://gometaldetecting.com/
http://metaldetectingworld.com/how_to_metal_detect_p1.shtml
http://metaldetectorreviews.net/

13. Gemstone Lore & Legend

Because theyo6re so rare and beautiful, gemst
fascinated people. Wewg 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 units let you explore gemstone
lore and legend, and tmmpare legend against what contemporary science says.

Activity 13.1: Anniversary stones

A 25" anniversary is considered a silver anniversary and'abfiversary is golden.
Construct a list of all the gemstones and precious metals used to miaessames 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 year and find out as much as you can

about your owrbirthstone.

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 explore its history and any
legends associated with it.

Activity 13.4 Gems in religion

Whether the religion is Christianity, Judaism, Islam, Hinduism, Buddhism, or others,
youdre sure to find gemstones and precious
the Bible, Koran, Torah, etc. Pick a religious taxd 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 value. In addition to valuing them for such pahctses, 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 properties. Then compare that to what comteympoience 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 | eaderdés 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. Eaqbatyeo
spread is a selfontained unit on a particular topic or gemstone.

T I'tds heavily il |l ust r aeachsupparied bly suboaireding | 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 sectioon 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.

9 All this is contained in a small, compact book jush&hesby 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 |lists, fAtraditional dlewfind,bitmoder n. o
youbdre |ikely to find some |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
9oh 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 aib 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 turquoise
(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 oasforiep stariesion e 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 theig histories 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 of # Crown Red Emperor o)
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 Al l aho)
§ The Cullinam | & Il Diamonds (aka, ' The DeLong Star Ruby
iThe Great Star of Af TheHxan RebnG@ystélT h e
Lesser Star of Af r i cfa dheMidnight Star Rby
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
i The Chalk Emerald 1 The Timur Ruby
1 The Mogul Emerald 1 The Samarian Spinel
i The Hooker Emerald 1 The Logan Sapphire
I The Mackay Emerald 1 The Queen Marie of Romania Sapphire
f The Andamooka Opal (fa KlkeeRuspol Bagphire
Queends Opal 0) 1 The Star of Asia Sapphire
1 The Aurora Australis Opal f The Star of Bombay
T The Bl ack Prince Opaf ThesStardindiai T he
Harl equin Princeo) 1 The Stuart Sapphire
T The Empress of AustraliOpal f The American Golden Topaz
T Fire Queen Opal (ADunstands 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 examples totktags off:

JudeoChristian:

1 In Exodus 28:121, 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 hyacintgata, 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 Alphietgspaz, 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.

T The prophet Thenel&oked, landywehold, & the fiimament that was
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 amethysipdrhmeditation.

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.

NativeAmerican:

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 Indians|iBye 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
sgns of enduring sorrow, theyébre now found

1 Turquoise has long been considered a holy stone by American Indians; for some, it
provides protection against harm.

T
T

Note: Kids who give a presentation or write an article can use tbisvidly toward earning their
Communication badge simultaneously (Activities 7.1 and 7.2).



Back-up page 13.5: Mysticism and minerals

From time immemorial, human eyes have been captivated by the color and sparkle of

gemstones, and we é&witke mysticanmagicabpowersy B put mys o m
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 exploringthisa i vi ty with ki ds. To get yol

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 Chinggeund 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 bringrpdove.

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. Persiansvaglithe 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 kidsa 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 Hehliag Gyystals & Gemstones: From Amethystto Zircon Check al so Fo
Pockets Gemstoned his 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'imeLorisus 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 amatures. 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 advantagfehe 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 used astsis and art. Describe the
properties of each one on your list that made them useful to-ag@neultures. 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 sawe 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 frasiay.

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 arrgects 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 creaa 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 cobrs 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 roakt.

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.
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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 toolsmaking 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 sarces 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.
1 Azurite or lapis: ground to make blue paint.
1 Malachite: ground to make green paint.

An interesting book that goegtanall sots of materials used by stcagepeoples to craft
tool s for sur vi RPranltive Techn®@ogw A Book\WieEarth &Kills 6 s
(Gibbs Smith, Publisher, 2001). The materials he discusses include stone, wood, bone,
natural fibers, fire, etcHe 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 (Activityf3tidy 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).



Back-up 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 aléomgt section of a tree

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 comfortablyhe 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 rodks 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. Pressuredlaki
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 wijoungkids. 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 demonstratiomusarus of
Americans practice this art form, connecting via newsletters and the Internet and

gat hering ati nsé@gitonalhafflendpchni ques and mat
of Awhobés whoo i n this ¢ oAmsaricanFlintinpagens: John Whi
Stone Age Art in the Age of Computer2 0 0 4 ) . I f you candét find a
still provide a demo for your kids via a vid

Ph . D. derrificBR:nmimnute video maype purchased eline from the welsite of the
Mammoth Site of Hot Springs, South Dakota, through theiiranstore at
http://www.mammothsite.com

Again, | stress the warningnot to do knapping with kids! Even for adults, thorough
preparatiorand great are 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 Flintknappi$999)
Waldorf, Art of Flint Knapping, Fourth Editiorf1993)

Waldorf & Martin, Getting Started in Flint Knappin@L998)
Whittaker,Flintknapping: Making & Understanding Stone To(1994)

= =4 =4 -8 -8 -9


http://www.mammothsite.com/

Backup page 14.3: Making stone tools and art from.clay

Clay is the mineral kaol i n, @&andprehistrys 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, aadom 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 betfitéasdenediintah er sel f
| abl

standard oven (or, i f youHakekidsstathye 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 upwardsraaking 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) patterrs 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 phtad in an oven or let them sélarden.

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 beaus$ 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 applyy this activity toward the Lapidary Arts badge, as well (Activity 4.4).



Back-up 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 areasdiematite, 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 frarshed 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, fldstotiere 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 yellow 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 eventoxidonét 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 baets 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 brken 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 Apiores are just some
cultures that craft intricate patterns using colored sands. These are not usually meant to
be permanent artworks but insteaanlg, 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 can givthem 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 varigtof vividly colored sands from aquarium supply stores.



Back-up 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. Thesets 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 truedeéhé 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 beshdod may never be understood, but
some images are clear and paint viviatisss, such as hunting for bighorn sheeison.

While most books about rock art focus on the Southwest, ancient rock art has been found
throughout America. Here are some gbioleks 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 @ahia 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 Farnsvorth & Heath,Rock 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 Plaiidniversity 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, PictureRocks: 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).
9 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,Roadstle Guide to Indian Ruins & Rock Art of the Southwest
(Westcliffe Publishers, 2006).
1 SundstromsStoried Stone: Indian Rock Art in the Black Hills Courftyiversity of
Oklahoma Press, 2004).
1 Whitley, A Guide to Rock Art Sit¢Mountain Press, 1996), southeCA, NV.

1
il

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 culturdabcen

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

yourt owndés visitor center or chamber of commer
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 this morning

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 Mueum o
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 communy 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 dig 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 onggievents 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
the Repository 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 opportunitd.i

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 fAwired to |l earno? The computer
chatrooms and instant messaging to wiéés where you can meet new people and learn
about new things. The activities in this unit will help you use thepaben 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 adivity 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.

of f e

Lear

ti pso for things t oewee Whenemeup with togias (likex pl or i ng

guartz, or dinosaurs, or gem cutting) to see what you can find.

Activity 15.2: Reporting on favorite weltes
Explore the web on your own to find two or thneebsites related to your own areas of
interest (minerda, 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 presentations withe 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 memberslf you have the right egpment andlslls, 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 specimen atsddcality 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 1t and how much you paid fo
r c

age of the fossilandéh per i od or f or (BeetBadgerb: Coleating.)i t 6 s

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 mappingsurcesthat 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

f

Seeiftheré s an online community focused around vy

whether it be fossils, rock tumbdy, meteorites, or minerals. Then, being mindful of
safety tips from Activity 15.1, explore the site aeg@ort back to your juniors group
about whyyou would® or would nod recommend it.



15. Rocking on the Computer

—_—

1 Bexploring the welsafely and securely* (required to earn this badge)

|l 15. 2 Reporting on favorite web sites

|l 15.3 Making presentations with the compute
I 15.4 Cat allctiop electgonicaltyu r ¢

[ 15.5 Maps and GPS to find your way

I 15.6 Joining an online community

To earn your Rocking on the Computer badge, you reedmplete at least 3 of the 6

activities. (Please note that successfully completing Activity 18.fequired to earn this
badge)Check off all the activities youbve comp

badge, sign below and have your FRA leader sign and forward thigsliee AFMS
Juniors Prograrohair.

Date completed

My signature Youth | eaderds signature

Name of my club
Leader 6s pr efiressfored mai |l i ng
receiving badge:




Backup page 15.1*Exploring the welsafely and securely

Note: This activity is required to earn this bage.

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 basicssearch, a
well as how to conduct a somewhat more refined search to naosewttie number of
resulting wekites that will pop up. Finally, brainstorm with your kids to come up with
rock-related topics of interest to them for exploration, like quartz crystalsmosalrs or

gem cutting. Type in the topic to see what you can find.

A good setting for an exercise like thisyur local public library , providing of course

you dondét suddenly surprise the staff there
locd 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 arrangae d&fmy old

day jols at a publishing company, | interadia lot with librariansvhen | signed ash

developed library reference books. Librariaresextremely bright and knowledgeable

people engaged in a service profession. Thus, as a general rule they love to help people

and are trained to help you finldblete he i nfor ma

Safety and Security.

Librarians areable to provide your juniors with warnings about the dangers of the online

environment . While | donoé6ti wanpredabvboesst dbd
as well as annfortunate overabundance oflgites of a less than savory nature that you
want kids to avoid, not to mention the poten

warped individuals who get a cheap thrill sending around digital worms and viruses if
you open the wrong sort of documene of the benefits of conducting a workshop like
this in your public librarg in addition to the safand friendly communitgnvironment it
provide® is that their computers generally do include firewalls and screens that prevent
access to less desirablees.

Here are somsafety tipsto pass along to kids when plugging into the online
environment:
1 Seek ppemssohle®re exploring weites.
1 Refrain from giving out personal information should a particular site ask for
names, addresses, phone narmbetc.
1 Avoid sites that require you to log in or to register, and seek advice from 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 sy tips to offer, so visit your local
librarians, utilize their expertise, take advantage of computers set up and meant for public
access, and arrange a web workshop for your



Back-up 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
see the sorts of things they camdfrelated 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 own area of
interest, be itocks,minerals, fossils, geodes, meteorites, dinosaurs, famous gemstones,
lapidary arts, museumseld trips,etc. Have kidsettle on the two or theewelsites

related to their topic that they find the most interesting. They should thoroughly explore
the sites and then do a brief wriip to report backhat includes: 1)he web address of

each site and its title, if it has one; 2) a brief descmiptioo f what 6s t o be foun
site; and 3) a conclusion about why they would recommend each site to other club
members. You can let kids explore totally on their own, or you can provide suggestions
as starting poits. Here are some specific vegties ya might recommend:

General Information:

T

http://www.google.comGoogle is a search engine that connects to anything and

everything on the web. The only problem is that when you enter a search term, you
coudendupgt ti ng tens of thousands of results
advanced search features to attempt to narrow a search to more relevant sites.
http://en.wikipedia.orgWikipedia has become anglu r p o s es diwcrr wevddldo f on't
of knowledge covering any and all topics.
up by pursuing links and references that conclude Wikipedia articles.
www.YouTube.comYouTube is filled with all maner of video clips, both silly and
serious. Seamicthe salc hc e lolpectsi mgo Aor Acol | e«
and see what comes up.

http://earth.google.confrrom Earth to the moon to Mars, Goed@arthlets you

explore it all with eveincreasing detail.

http://education.usgs.govhe Education section of thénited Stags Geological

Survey websitg@rovides links to maps, images, videos and animations, online

lectures, and more, with sections geared appropriately for primary, secondary, and
undergraduate education. See what your tax payer dollars have provided!
www.earthsciweek.conkarth Science Week gponsored byhie American

Geological Institute with varied cosponsors such as the USGS, National Park Service,

and more.

Minerals and Earth Resources:

http://education.usgs.god he fA Educati ono | i nkveyaveb t he U. S.
site is filled with activities and even |
http://mineralseducationcoalition.orghe Minerals Education Coalitiqerovides a

wealth of info andesources on minerals, their uses, and careers in the earth sciences.
www.womeninmining.orgWWomen in Mining also provides good info and resources
on minerals and their uses, along with links to other integestnth science sites.



http://www.google.com/
http://en.wikipedia.org/
http://www.youtube.com/
http://earth.google.com/
http://education.usgs.gov/
http://www.earthsciweek.com/
http://education.usgs.gov/
http://mineralseducationcoalition.org/
http://www.womeninmining.org/

www.theimage.comThis Mineral Gallery shows gorgeous gemstones with info on

the properties of nearBOO0 different types of minerals; it also provides tips on

shooting mineral photos with digl cameras.

www.zacksrocksandminerals.coma c k 6 s Roc ks & Murposer al s i s a
rock-andmineral web site that veanitially designed whedachary was a teenage

junior member of the Lynchbur@irginia) club. He has continued to update and

expand the site. This provides an inspiri
might take him or her!

www.mindat.org The Mineral Database is a minelgl-mineral treasure trove of

information on mineral compositiondescriptions, localities, etdt is said to have

become the worldébés | argest database of min
www.minrec.org Website ofMineralogical Recordnagazine, the most authoritative

mi ner al coll ectordés journal in the worl d.
www.webmineral.comWeb Minerals is a mineralogy database of 4,714 mineral

species with a vast imagdjerary and links to other resources.

www.thevug.com | found The Vug to be a little confusing but to offer many
interesting resources. Especially check o
www.rockhounds.corBo b dé6s RodkeSHop sits dddkniaedd devot ed
mi ner al s! ltds run by a Aregul ar rockhoun
www.e-rocks.comeRocks is moref a commercial site with ongoing online

auctions, which can help provide estimated value to your mineral collection.
www.njminerals.org/Chr i sé6s Mineral Collecting includ
minerals, howto-do micromounting, and more.
www.minsocam.org/msa/collectors_corner/MineralCollecting. e

Mineralogical Society of America providesampleteprimeron mineral colleghg.

Also see their pageww.mineralogy4kids.org/games.html

Fossils:

T

http://www.nature.nps.gov/geology/paleontologyggleo.cfm The National Park

Service fAJunior Paleontologist Programo si
work, along with links to still more sites, activities, and resources.

www.paleoportal.orgThe P&ontologcal Portal of the University aZalifornia

Museum of Paleontology is an entry point to fossil resources for all age levels.
www.fossilmuseum.nefT he A Vi 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!

Lapidary Arts:

1
il

www.rockhounds.coni Bék Roc k Sh o fRock & Geamagazinewo t h

provide a firstclass resource on topical information for hobbyists.
www.gemsociety.org/referenddrary/ This web site of the International Gem

Society has a great nJadwieleastmyngalabodpi dar yo s
gemstones, gemology, jewelry making and the lapidary arts.



http://www.theimage.com/
http://www.zacksrocksandminerals.com/
http://www.mindat.org/
http://www.minrec.org/
http://www.webmineral.com/
http://www.the-vug.com/
http://www.rockhounds.com/
http://www.e-rocks.com/
http://www.njminerals.org/
http://www.minsocam.org/msa/collectors_corner/MineralCollecting.htm
http://www.mineralogy4kids.org/games.html
http://www.nature.nps.gov/geology/paleontology/jr_paleo.cfm
http://www.paleoportal.org/
http://www.fossilmuseum.net/
http://www.rockhounds.com/
http://www.gemsociety.org/reference-library/

1 www.bwsmigel.info/ A complet® and fre& gemology course with links to deas
of lessons.

Museums:

1 www.lib.washington.edu/sla/natmus.htrRlat ed a A Top Siteo by Edu
here youol | find I'inks to museums and uniyv

1 http://paleo.cc/kpaleo/museums.hinK u bandés Gui de to Natur al H
features annotated links to larger museums with fossil displays.

1 www.amnh.org/educatigresources/The American Museum of Natural History
provides oHAine 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.bwsmigel.info/
http://www.lib.washington.edu/sla/natmus.html
http://paleo.cc/kpaleo/museums.htm
http://www.amnh.org/education/resources/

Back-up page 15.3: 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 oén are slide shows of 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 usé digital cameras, these 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 numbieways. Gone is the whir of an ovetbud

fan cooling youibulb, the jammed slide that 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 canenhance a presentation by digitally 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 audienoglthtey
points of your talk, 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 projectgulhave 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 gstiaken 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 coempeuipment and with the more
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 clubtmge

At a simpler level, 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 ptble dnatst shots

to burn to 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 roaktiog. Who knows? You might

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).



Backup page 15.4: Cataloging your @gition 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 abitet formation and the sorts of 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 Br yozdowaono dP aG ocnhcor eotri oinBsrcaior fALaSal |
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 bacthrough my master list in that 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 cardgystem, as well. For instance, 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 dividercards for each major period 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 othe computer made such questions moot. Collectors (both kids and adults)

have access to intuitively eagyuse database and spreadslsaftware programs that

come already loaded on new computers when purchased. You can now set up master

fields. For bssils, these might include 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
specimenener ed, i1 tod6s easy to reorganize your |
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 easierltemative to creating your own database from strat purchasingoftware
packageexpresslydesignedo 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 you to print custom label$wo exampls aren TF GCo | (Thect or 0
Fredrick Group, Inc., P.O. Bak698, Cumming, GA 30028vww.fredrickgroup.com

phone 866579-9284) andCarles Millard fee softwardor cataloguing mineral

cdlections fttp://carlesmillan.cat/min/main.php

For more about cataloging a collection and electronic data keeping, seeBpale

5.2: Cataloging and labeling your collien, 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 to mébkk use of the computer.

Note: Kids can use this activity to satisfequirements toward earning the Collecting badge
simultaneously (Activity 5.2).


http://www.fredrickgroup.com/
http://carlesmillan.cat/min/main.php

Backup page 15.5: Maps and GPS to find your way

Use this activity to show kids the different
our hobby, from traditional gdebooks, 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 maps revealing the formations under our feet

in colorful patterns. With thatackground under their belts, then turn to digital maps.

Maps have come a long way since the days we stogapgab stations to get thalky

fold-out variety to distract us as we drove and that never seemed to fold back the way

they folded out. Those ma dill exist 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 atlases are 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

the geological survey of the state youbre pl
online listing of maps thegffer. 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 tansformed in thdigital age. Show your kids how they can enter start and end

points intoMapQuest (http://www.mapquest.copor similar services and gdirections,

driving distances, and estimated travel timenglwith a color map highlighting their

route. In fact, skip MapQuest! Cars increasingly are equipped withibuildvigation

systems that will even talk to ydmthand tell
web, mapping services such@sogle Eath (http://earth.google.copcombine

traditionalmaps with satellite images that allgu to zoom in for @loseup look at

your destination. Gather 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 those desert localities where

the unmarked fork in the road turns out talimee 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 consist purely of coordinates, entirely

forgoing the traditional mapsandde ct i ons, f or | n &RSaGuidedo, Davi d
Western Gem Trails Ot her gui debooks are popping up,
Rockhounding the Wi leybés Well Di Byowarct of Ca
other adult members of your club or Edg have GPS devices, give your kids a demo of

GPS in action, perhaps by doing a figeocache,
with enough crystal or fossil specimens for each of the kids in your group and plant itin a

field or park, noting it$SPS coordinates. And then play GPS katielgo-seek with your

kids, and give each a rocky reward once the cache has been located.

Note: Kids can use this activity to satisfy requirements toward earning the Maps badge simultaneously
(Activities 20.4 & D.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 gasmthisnot ed on
badge) you might encourage yootder,more computesavvy kids to join an online

community in an area of spedfinterest. Such communities can put them in touch with
knowledgeable hobbyists and experts around the world withrikeled interests,

offering blogs, message and bulletin boards, discussion groups, news updates, photo

galleries, and more. Kids candimnswers to their questions, suggestions and tips, leads

to further resources, and even opportunities wetispecimens through the mail.

The downside is that discussions hedd on suc
manner as the occasmn a e | wa r i0 pad as@a pesult of misunderstandings

arising from the nature of online communication, whéseexamplean effort at humor

may get interpretedasia i nsul t . pébplaiedidading #atususegotripsn d

now and theppainfully and embarrassinghgminiscent of recent candidates for the U.S.

Presidency Still, the benefits outweigh the occasional downside, and online

communities an be both educational and fun if you look past the baniegos that

sometimes goff track.

| recommend consulting your local librarian to help discover good, established, reputable
groups. Fellow club mebers also might be able to ad¥isTo give you a flavor, here
are a few I dm aware of:

1 LA-Rocks, an ofline group of Southern California rdetunds who share
information on gems and minerals, collecting sites, shows, and fiedd trip
http://groups.yahoo.com/group/ELRocks/

1 Rock Tumbling Hobbya sitefor over 4,000 rock tumbling enthasis to trade
tumbling tips, share photos, and arrange swaps of tumbling rough.
www.rocktumblinghobby.com

1 Club Space Roclgsitewhi ch bil |l s dadselldr gesstithmet avorilt e
community® with folks ranging from rank amateurs to woitthss scholars.
www.meteorites.ning.com

T Bobds Rock Shop, billed as it thisincludes er net 6 s
a ARock Tal ko di s c umuwnjatomgwghralbsoris ofathed me s s age
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
surprised at what youodll find within the wor
glass and learn to collect, clean, and store the smaller wonders of the mineral and fossil

world and discover great specimens most people walk right over. Manlg ffecys on

cabinet specimengones thatarefiss i ze d) . He r e minigtuves @ | | l ear n &
specimen small enough to fit in the space ofiach cube)thumbnails (fits within the

space of a-Inch cube) andnicromounts (specimens so small as to vag

magnification with a hand lens or microscope to identify and evalubésyn not only

how to collect micromounts but also how to capture images to share with others via

drawing or photographing your specimensou 61 | f i nd oneesetsialng f or
specimens sure are easy to store!

Activity 16.1: Collecting, preparing, and storing miniature minerals

Except for their size, miniatures arenodot a |
have collected, but you may need to use special iggobs to trim and store a small

mineral. Learn those techniques and make a collection of at least 10 miniature minerals.

Activity 16.2: Collecting, preparing, and storing thumbnail minerals

You might extract thumbnail minerals from a cavity in a rath,them from soil, or
carefully split one away from a larger mass of crystals. Learn special techniques to
collect, mount, and store thumbnail minerals, and make a collection of at least 10.

Activity 16.3: Collecting, preparing, and storing micromader

Microminerals are a special class requiring extra special care and materials. Because

they are so very tiny, theyodére easily | ost o
to collect, mount, and store them, and make a collection of at leastddminerals.

Activity 16.4: Collecting, preparing, and storing miniature fossils

Someti mes youoll find small fossils in mint
often, youodl I need speci al t ec hwthogtues t o col
damaging it. Learn those techniques and collect at least 10 different miniature fossils.

Activity 16.5: Collecting, preparing, and storing thumbnail fossils

Learn how to use small chisels, saws, and nippers to trim matrix from around thumbnai
fossil s. Al so I earn how to safely store you
destroyed. Then make a collection of at least 10 different thumbnail fossils.

Activity 16.6: Collecting, preparing, and storing microfossils

You can find microscopitossils lose in the dirt at a fossil sitd.earn about graduated

screens for sifting sediment to retrieve tiny fossils. Also learn how to store your tiny
treasures so they arendét | ost or destroyed,




Activity 16.7: Collecting and classifying sand

A heap of sand is basically a collectiomnaitrominerals and microfossil$-orm a sand
collection and explore the world of sand grains with sand samples from at least five very
different locations. Explaiwhy your samples may look different from each other.

Activity 16.8: Drawing or photographing microminerals, microfossils, and.sand
In order to better share your micromineral, microfossil, or sand collection with others,
make drawings or take photograib magnify your specimens.




16. The World in Miniature

I 16.1 Collecting, preparing, and stor.i
I 16.2 Collecting, preparing, and stor.i
I 16.3 Collecting, preparing, and stori
I 16.4 Collecting, preparing, and stori

| 16 . 5ingCpoebdriregcand storing thumbnail fossils

[ 16. 6 Collecting, preparing, and stor.i
Il 16.7 Collecting and classifying sand
I 16. 8 Drawing or photographing micr omi
To earn your World in Miniature badge, ynaed to complete at least 3tbé 8
activities. Check off all the activitdi

badge, sign below and have your FRA leader sign and forward this sheet to the AFMS
Juniors Program chair.

Date completed

My signature Youth | eaderdéds signat

Name of my club
L e a d eefedexl mailing address for
receiving badge:

al



Back-up page for the World in Miniature badge

Letds start with some definitionseé

1 A cabinetspecimen fits within the confines of aiich cube. These are the sorts
of speci mens we often see on display at g
generally no bigger than fisized and would fit comfortably within the palm of
your hand. Btuhi ¢ huart i6ts in t a bvdhatt €
A miniature is a specimen that fits within the confines of a-4wch cube.
A thumbnail is a specimen that fits within the confines of a-oreh cube.
A micromount is a specimen so small that it requires a hand loupe (generally
10Xor20X) or a microscope to identify and &
permanently glued and mounted in a small box or slide.

= =4 =

|l td6s probably best to start kids exploring s
smaller you get on the scale presented abiinemore complicated and expensive it can

become to build and maintain a collection, and micromounts are pursued primarily by
Aconnoi sseurso of the mineral and fossil wor
pinnacle of perfection. Many of thostunningly perfect crystals you see featured in

colorful magazine photo spreads are actually micromounts; take a close look at the

captions, and youol | often see measurements
Still, it doesnbot plicaed msegpansiveltoynake a staetwitho b e c on
even a micromount <coll ection. I n this unit,

will focus on simple, inexpensive basics while providing recommended resources for
anyone wishing to go into more depgarticularly with microminerals and microfossils

Smaller specimens provide a great way to get kids started in collecting. For one thing,

such specimens are often a | ot kinder to a <c
gem show. While perfect cryds of precious gemstones such as mytsapphires,

diamonds, or emeraldse going to cost a bundle no matter what the size, many common
specimens of such minerals as quartz, calcite, or pyrite, or of fossils like brachiopods,

horn corals, or ammonitesuwally cost a whole lot less the smaller they are.

Kids are also more Iikely to find Aminto con
when collecting in the field. They just need to be trained to look for and appreciate these

smaller specimens. Whe was a child, | was on the lookout for the twefwet long

petrified log or theT. rexskulld perhaps somewhat unrealistically, given that | grew up

in Illinoisé.1l havenot done a formal count,
my own selfcollected fossils fall within the categories of miniatures and thumbnails.

A miniature or thumbnail collection certainly takes a lot less space to store. While those

fistsi zed cabinet speci mens could fil!l up shoe
under the bed, over 100 thumbnail mineral specimens can easily fit in a space just one

foot by two feet and literally thousands of microfossils mounted on slides can be tucked
compactly into a space no bigger than a breadbox. Finally, as a fringe veoring

with small specimens refines haagle coordination and helps a child in developing

concentration, patience, and focus.



Backup page 16.1: Collecting, preparing, and storing miniature minerals

Collecting miniatures. One good way to start kid®lkecting miniature minerals is in the

backyard of a willing club member who has ay&ar accumulation of rock sinking into

the ground, with small <chips and pieces scat
seeking a spectacular giant hunk butaasitrejects and casffs: the quartz or calcite

filled geode that shattered under a hammer blow and now sits in unwanted pieces. On

close inspection, and with a little scrubbing, these pieces may yield perfect miniatures.

Encourage kids to get uposeandpersonal with the rocks. tler sources of miniatures

include gem shows, swaps with fellow club membersdavfdcoursé field trips to

mines and mineral localities listed in guidebooks for-selfecting.

Tools for field collecting miniatures will bdae same as those used for collecting bigger
specimens (see Baclp page 8.2): a rock hammer and chisel, goggles for eye protection,
work gloves to protect hands, a roll of toilet paper for wrapping specimens so crystal tips
and f aces domsédtcheg eiockddggigs foretrdnsporting specimens

safely home in buckets, knapsacks, or soda flats, and masking tape, markers, and
notebooks for recording locality and other field information for each specimen.

Preparing miniatures. Preparing miratures basically involves trimming away matrix

and unwanted damaged crystals. Kids shoul dn
rather at home, where they can better control the trimming. Basic supplies needed

include lapidary hammers and smatisels (along with eye protection), rock or tile

nippers and/or special vidi&ke rock trimmers to snip away pieces of matrix, a small rock

saw, a hack saw fitted with a gatige or tungsten carbide blade rod, and a regular hand

magnifying glass or, bedt, a bench magnifier that allows one to work with both hands

free. Small sand bags are also helpful to secure a specimen and to absorb the shock of

any hammesand-chisel blows, which should be administered with a light touch.

For sturdier, norsoluble ninerals and crystals, cleaning often involves nothing more
than a scrubbing with soapy water and a toot
a dental water pick to get at stubborn dirt packed within tiny crevices.

Storing miniatures. Miniaturesmay be stored in egg cartons, small fajgcardboard

specimen boxes, or compartmentalized plastic storage boxes witopdids sold with

fishing tackle or in beadupply stores. A more expensive option is thech Perky box,

named after its creatowillard Perkins of Burbank, California, who was known to

friends as fAPerky. o For use with- miniatures
3/8"X2"X2") and large (2.25"X2.5"X2.5"). These small plastic boxes, available from

mineral suppliers, usually hageblack bottom lined with Styrofoam and a clear plastic

top. Specimens can be pushed into the Styrofoam or held in place with a dab of mineral

or posteftack. These Perky boxes, in turn, can be stored in soda flats or small cabinets.

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



Back-up page 16.2: Collecting, preparing, and storing thumbnail minerals

Collecting thumbnail minerals.See Backup page 16.1 on ways to cateminiatures.

It 61 | be much the same when approaching th
get a |little more specialized. Youol I nee
augmented with a loupe, flat screwdrivers and ice picks, laisdls of various sizes but

especially small ones. The screwdrivers and ice picks can be used to probe small crystal
lined pockets and to remove mud and clay from cavities. If trying to chip out a little
crystatlined vug, stuff bits of rags (or shaviegeam) into the cavity, both to protect
crystals from shocks of hammer bl ows and to
In areas where small crystals may be loose in the dirt or gravel or when searching through

mine tailings, your best tools ararid rakes, small shovels or trowels, and qudmnter

mesh screens in wooden frames. This is how many fee dig sites operate, with a pile of

earth from mine tailings to be dumped into screens and sifted in water for quartz crystals,
tourmalines, garnetsie Also handy: a supply of small Zipck baggies to store finds.

un
d

Preparing thumbnail minerals.For thumbnails, as with miniatures, the goal is to reduce

larger rock blocks with hammers and chisels if the crystals can take the shock of blows

being delvered around them. You want to trim away as much matrix as possible without

damaging the crystals, switching to increasingly delicate techniques the closer you get.

|l nstead of delivering sharp blows with a st a
to small chisels and deliver delicate blows with small lapidary hammers (while wearing

eye protection). You can also use rock or tile nippers andikiEeock trimmers. For

especially stubborn matrix, you may need to use a trim saw lubricated withrathts

than oil, but most collectors prefer a fAnatu
edge of a saw cut. One way to create a natural edge is to saw a shallow groove from

below and then tap with a small chisel and hammer from above. Wmgnhasnmers

and chisels to remove matrix close to your specimen, place your rock on a sand bag to

cushion blows, and use a bench magnifier to leave both hands free. Two other important

tools are tweezers and glue should a crystal in a cluster pop loose.

Storing thumbnail minerals. Thumbnails are best stored iarfch Perky boxes, which

are actually 1.25"X1.25"X1.25". These small acrylic boxes, available from mineral
suppliers, have a black bottom lined with Styrofoam and a clear top. Specimens can be
glued onto or pushed into the Styrofoam or attached with tack. Instead of Styrofoam, you
can also use-Inch acrylic squares that make it easy to remove a specimen from the

Perky box for display in an exhibit. For kids just beginning and on a budget,hoaésh

will also do, 0B as with miniatured plastic boxes with compartments and fodg lids

sold in bead stores or with fishing tackle. The bottom of each compartment should be
lined with cotton to keep specimens from rolling about. Basically, use angthit hat 6 s
enclosed so as to contain the small specimen securely and to keep out dust.

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



Back-up page 16.3: Collecting, preparirmapd storing microminerals

Collecting microminerals.What does a chunk of rotting granite shedding flakes of mica,
guartz, and feldspar have in common with a freshly cracked geode with interior crystals
speckled with black dots? On close inspectiofh Insay yield perfect microminerals. In
collecting microminerals, kids need to dive in ndisgt and really get wgloseand

personal with the rocks. I'tds not enough to
on hands and knees or even their beMéen searching through gravel or over matrix

|l i kely to hold tiny crystals, and theyol |l de
|l ook closely at what they spy. | 6ve found p

while lying on the groundpicking through the sandy ruble of an ant hill in New Mexico.

Preparing microminerals. Preparing microminerals involves trimming away matrix,
very carefully, very slowly, just a little at a time. Basic supplies include hammers and
small chisels (alongith eye protection), nippers and/or special Mike rock trimmers,

a small rock saw, Drem&ypegrinding and cutting bits, dental picks, pointgase pliers,
tweezers of various sorts, glue, and a bench magnifier that allows forfre@deork or
evean better, a binocular stereomicroscope, commonly called a dissecting microscope.

Storing microminerals. Microminerals are usually permanently glued into a protective

contairer and are then referred tormgromounts. Micromount boxes with a black

bottomand clear, snapn lid can be purchased from mineral supply stores, or you can

use those small plastic boxes with stwapmagnifier lids. There are many sophisticated

techniques for gluing microminerals onto tiny rods and mounting them in display boxes.

But for kids just begi nni ngnycorks paistedplack.b abl y b
Theycan be handled more easily, both for gluing on the specimen and for positioning and

gluing the pedestal into the box. Trim down the pedestal to keepglod & mineral

specimen just under the upper lip of the box so the lid never comes in contact with the

mineral. If possible, the pedestal should not be visible beneath the mineral when viewed

from above. Have kids practice with less desirable specinmitdhey acquire patience

and skill at gluing and positioning with tweezers. For practice, they should start with

larger specimens with flat bottoms to glue to larger pedestals. Great attention is needed,

with a steady hand, to place and glue a micnemal to a pedestalAlso, work should be

doneorma tray under good lighting so tiny speci

Sauktown Sales (Mill Creek, Indiana) specializes in micromount spesiieind supplies.

On their welite www.sauktown.comthey provide not only supplies but much useful
information and links to nearly two dozen web sites related to micromoétiteugh

pitched toward an adult audience, a couple reference books and a web site also provide
fine information for you to consult in working with kids on this activity:

1 Milton Speckel,The Complete Guide to Micromouii1965, 1980put of print?)
1 Quintin Wight, The Complete Book of Micromounti(i93). Available through
the Mineralogical Recordvww.minrec.org

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


http://www.sauktown.com/
http://www.minrec.org/

Back-up page 16.4: Collecting, preparing, and storing miniature fossils

Cdlecting miniatures. Kids will find miniature fossils as they seek other, larger fossils

during your regular field trips. In fact, a great many common invertebrate fossils fall

within the size range of on& two-inches and are often found weatheree fean

outcrop: sea urchins and small sand doll ars
oysters, a great many brachiopods, crinoid stem fragments, twiggy bryozoan, trilobites,

horn corals, and more. You should also encourage kids to make traalésliaw

collectors since theyoll often bring home mu
Encourage them to trade duplicate specimens from their collections with duplicates in

ot her kidsd collections to moretngoosbckl y expa
while at the same time making friends within

bargains at gems shows for fossils that fall within the tmevo-inch size range,
specimens that agelot more affordable than big flashy fish fossilsrfr&Vyoming or
two-foot limestone slabs with whole crinoids from Morocco.

Preparing miniatures. Preparing miniatures involves trimming away as much
unnecessary matrix as possible without damaging the fossil. Basic supplies needed
include hammers and smabhisels (along with eye protection), rock nippers and pliers
and/or special vicéike rock trimmers to snip away pieces of matrix, a small rock saw,
and a regular hand magnifying glass or, better, a bench magnifier that allows you to work
with both handdree. With a miniature fossil, you usually want to remove all the matrix,
if possible, and Dremel/pebits and brushes and dental picks can help in removing final
specks of dirt or matrix from small nooks and crannies. If the fossil has been silicified
and is in a limestone matrix, soaking in vinegar (acetic ddidljowed by a vigorous
brushing can also help dissolve, loosen, and remove matrix. (Afterwards, soak the
fossil in water and baking soda to neutralize any remaining acid from the vinegar.)

If a specimen is delicate or can really only be exhibited in matrix, as much matrix as

practical should be removed. If a specimen is in hard limestone or shale, a small rock

saw or a hack saw fitted with a gatige or tungsten carbide blade rod is ofteadus

However, many <coll ectors prefer a Anatural o
that a saw produces. One way to create a natural edge is to saw a groove from below and

then tap with a small chisel and lapidary hammer from above. When haranter

chisels are being used to remove matrix that
be placed on a sand bag to cushion blows.

Storing miniatures. Miniatures may be stored in egg cartons, small-tgdccardboard

boxes, or in Anch Perky boxesyamed after their creator, Willard Perkins. These small
plastic boxes, available from mineral suppliers, usually have a black bottom lined with
Styrofoam and a clear plastic top. These Perky boxes, in turn, can be stored in soda flats
or small cabinets.

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



Back-up page 16.5: Collecting, preparing, and storing thumbnail fossils

Collecting thumbnail fossils.Small thumbnaifossis might be found right on the

surface of a fossil locality, having weathered free and mixed in with surrounding soil. To
increase the odds of finding specimens, take screens to sift through such soil at the base

of a fossil out c rythpmbnail f¥seila @mbdddedihIsnestohe, nd man
sandstone, or shale. Rather than trying to remove fossils from hard matrix in the field,

kids should bring those specimens home to work in a more controlled setting with an
assortment of tools at hand.

Preparingthumbnail fossils. As with miniatures, preparing thumbnail fossils involves
trimming away matrix. Basic supplies needed incluaek- or lapidary hammers and

small chigls (along with eye protectiorpliers or nippers to snip away pieces of matrix
ard/or special vicelike rock trimmers; a small rock saa;regular hand magnifying glass

or, better, a bench magnifier that allowmuyto work with both hands free; Drertgpe

bits, saws, and brushes; dental pitkssezersand glue. Some small silicififossils
embedded in limestone may be freed in acid baths using acetic acid (vinegar) or muriatic
acid (often sold with swimming pool supplies).

Caution: Working with acid should always be done by an adult exercising great
precautionswith long rubber ¢pves and aprons, eye protection, and a high quality
respirator maskn well ventilated areas, with any open containers kept away from areas
where pets might bar where fumes might cause damage to paints, pipesysalo not
recommend thatids work wih acid of any sort, and any adults electing to do so should
first thoroughly familiarize themselves with all procedures and precautions.

Storing thumbnail fossils. Thumbnails are best stored inrich Perky boxes, named

after their creator, Willard Peiks. These small plastic boxes, available from mineral
suppliers, usually have a black bottom lined with Styrofoam and a clear plastic top.
Specimens are often pushed into the Styrofoam or attached to it with a dab of tack.
Instead of Styrofoam, you cafso use dnch acrylic squares that make it easy to remove

a specimen from the Perky box for display in an exhibit. For kids just beginning and on a
budget, matchboxes will also do, or plastic boxes with compartments artd@dids of

the sort soldn bead stores or with fishing tackle. The bottom of each compartment
should be lined with cotton to keep specimens from rolling about. Basically, use
anything thatdéds enclosed so as to contain th
dust.

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



Back-up page 16.6: Collecting, preparing, and storing microfossils

Collecting microfossils.In areas of recent marine deposits, micrsiisamight be mixed

loose with soft sediments (sand and mud), requiring only that you scoop up a sample and

sift it through a screen. Or microfossils might be embedded in limestone, sandstone, or

shale. To check sediment or rock samples, take a0t @&X loupe into the field. If you

detect small fossils in a sedent sampletake home supplyin zip-lock baggies; if in

matrix of hard rock, take several hand pieces home. Use the same tools already listed in
Activities 16.4 and 16.5, but add sifting sens of various mesh sizes. You can purchase
stackable graduated screens from geol ogi cal
like 1 did and make your own with wooden frames and screens of various sizes purchased

from a hardware store, starting Wwiguartersinch down to window screen and smaller.

Small trowels and hand rakes are handy for sifting through soft sediments and dirt

containing fossils that may have weathered out of a limestone, sandstone, or shale bank.

|l tds al ways &ahgoadhideatteusrbunding such dah

Preparing microfossils.For microfossils in soft sediment and for those that are

weat hered free in the dirt around hard sedin
sediment with a seriesofgrals ed scr eens. Youol I al so want
allows for handdree work or even better, a binocular stereomicroscope, commonly

called a dissecting microscope, along with stick pins andzars. Work should be done
onatray under good lightingo t i ny speci mens dondét get drop
embedded in limestone may be freed in acid baths and those in shale can sometimes be

freed by soaking samples in kerosene, but those techniques are best reserved for adults
exercising due precdahs see the references listed below for specific technifjues.

Storing microfossilssMi cr of ossi |l s can be prepared as i mi
manner as microminerals, within small micromoboxes (see Activity 16)3
Alternatively, professionalgeajoy supply houses, such as War dc

especially to hold microfossils. These are made of two layers of cardboard, a glass top,
and an aluminum frame to hold the glass atop the cardboard. Specimens may be glued in
with a small dab of wikte glue or a droplet of gum tragacanth or gum arabic.

Although most reference books published about microfossils are pitched to an adult
audience, they provide fine reference for any adult working with kids on this activity:
1 Br a s Mierafo8sils(1980) This one is detailed and technical!
1 MacFal l &osBils forlAmatedrs: A Handbook for Collect¢t972).
Now out of print, this was a longtime standard for amateurs and is in many
libraries or used huk shops. Chapter 12 overviemwscrofossil cdlecting.
1 Margaret Kahrs (editorMicrofossils: M.A.P.S. Digest Expo XXI Editifvid-
America Paleontological Society, Vol. 22, No. 4, 1999).
T JmBraceThompson, fAMicrofossil Techniques: T
Budgets, 0 i n KaPaleoteechaues: MA.P.8.®igest(Erpd XXVI
Edition (Mid-America Paleontological Society, Vol. 27, No. 2, 2004). (Call me

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



Badk-up page 16.7: Collecting and classifying sand

A psammophileis a sand collectorpsammao= sand;phile = lover of). And a heap of

sand is basically a collection of microminerals and microfossils. Help your juniors
become psammophiles by forming saatlections and exploring the world of sand

grains with samples from at least five very different locations. Explore samples under
10X or 20X loupes or microscopes and discuss why they may look different. For
instance, sand that has been transportedat dgistance and ends up along a beach or in

an area of sand dunes is ofteell sorted; that is, it often consists of grains that are

rounded and of relatively uniform size and composition. This is the case with nearly pure
white quartz sands found ineas around the Monterey Peninsula in California or white
carbonate beaches in parts of Florida.
stream in a mountain valley) may have rough, angular grains of all sizes and may consist
of a widevariety ofrocks and mineralgp6orly sorted). The color of the sand is due to

the color of its constituent minerals. For example, White Sands National Monument in
New Mexico holds vast fields of pure white sand composed of gypsum, whereas
Papak®@l ea Beach in Hawaii has green sand
kids to explore the differences in the shape, size, texture, color, and other characteristics
of sand samples and encourage them to speculate about what caused those differences.

In building their collections, kids can conveniently store samples in small baggies, bottles
with lids, or stoppered test tubes. This is one hobby involving little or pense.Many

great books have been published all about sand. As a reference in working on this
activity, you may want to purchase these or see if your library has them:

Sand

due

1 Gary Greenbergd Gr ain of Sand: NG0B .UhisesbdhaSecr et V

font of information about the diversity of sand and a gorgeous coffee table book
filled with wonderful closeup photos. My top choice for a book that inspires!

1 Gary Greeberg, et al.The Secrets of San2015. Greenberg teams up with
coauthors for another inforative, fun, wellillustratedlook at sand.

1 Ellen J. Prager (author) & Nancy Woodman (illustratduynp Into Science:
Sand 2006. This book, published by National Geographic, is aimed squarely at

kids, with a fun fAsandphagsandis, sheeeitt ho seeki

comes from, and how it gets to the beach. My top choice for young readers.
1 Michael WellandSand: The NeveEnding Story2010. Auniversity press book
for advanced readers, this is still a great read with interesting facts andesirp
1 Bagnold,The Physics of Blown Sand@esert Dunes2005.A reprint of a classic
text first published in 1954, this advanced tome is for the true scientist among us.

AnnelLowe-Salmon in Connecticygointed me to the International Sand Collectors
Sodety (www.sandcollectors.ojghat publishes a quarterly newsletter callée Sand

Paperr Theydve sold an educatords kit for about

CD of sandrelated activities. Checkém out! This is the bestresouréeM e s e e n,
great infotelling all about and, the hobhyard how to become a psammophile

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

wi t h


http://www.sandcollectors.org/

Back-up page 16.8: Drawing or photographing microminerals, microfossils, and sand

Microminerals, microfossils, and sand are best appreciated under the lens of the
microscopebutwe @ n 6t al ways h alkaedtoashamithe intocate detpile o0 n
of our tiny specimens with otheds. order to better share thetelp your kidamake

drawings or take photograptesmagnify thei specimens.

Such illustrations or photasan @me in handy in displayingny specimens. For

instance, at a club showa,ountyfair, science fair, etcit can make for an interesting
display to have a tiny specimen atbe head o# pin sideby-side with a closeip

drawing or photo. ThegBustrations or photos also can be used to accomparayticle
about the specimenVith sand, such illstrations help vividly showhe difference
betweenwell sorted and poorly sort sand samples, or showing the tiny foraminifera that
make up some sands from tropical besch

Work with kids to make drawing of specimens observed undec@scope. Or, if you
have access to one, usdigital microscope such as a/-Lite Digital Microscope
hooked up to a computer to photograph specimens



17. Special Effects

To earn this badge, youodll needf tectearnnabo
some rocks and mineral s. For instance, what
minerals typically exhibit that effect? These are fun rocks to share with friends, so you

should also start a collection of these special minerals agbenteld an Amazing

Mineral Magic Show!

Activity 17.1: Magnetism
What is magnetism and what causes it? Name the two basic types of magnetism, and
name at least three magnetic minerals. Provide a demonstration of magnetism.

Activity 17.2: Triboluminacence

Learn to pronounce the | ong word Atribol umin
Demonstrate triboluminescence in a darkened room with two quartz crystals and with
Wint-o-Green Life Savers candy.

Activity 17.3: Birefringence, or double refraction

What is birefringence and what causes it? Name one common mineral that causes
birefringence, or double refraction, and provide a demonstration of it to your fellow club
members.

Activity 17. 4: Chatoyancy: catds eye and a
What causes chatoyayt Explain it to your fellow club members and show them how it
works with a common spool of sewing thread under a bright light. Name at least three
mi nerals that are often cut into cabs exhibi

Activity 17.5: Natural fibeoptics or fA.Td/ st one

A mineral called ulexite, when cut and polished on top and bottom, can magically lift
words from a page and display them on its surface. How does it do that? Amaze your
friends by demonstrating this for them.

Activity 17.6: Phatoms and inclusions
Explain how phantoms and inclusions form. What is an enhydro? Show your fellow
club members an example of a crystal with a phantom or inclusion.

Activity 17.7: Other special effects
Learn about other special effects not listedvaboHow many others can you name and
explain?

Activity 17.8: The amazing mineral magic sHow
Either with fellow club members or on your o
meetings to highlight special effects of some of these amazing minerals.




17. Special Effects

—_—

17.1 Magnetism

I 17.2 Triboluminescence

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

I 17.5 Naturadr fiiTWrs topndds

[ 17.6 Phantoms and inclusions

I 17.7 Other special effects

[ 17. 8 T hmenera megyiz showg

To earn your Special Effects badge, you need to complete at least 3 of the 8 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
Leaderds preferred mailing
receiving badge:




Backup page 17.1: Magnetism

Wedbve all had fun with magnet s: those | itt]l
paperclips.Place one near an iron or steel surface, and it will literally jump out of your

hand and stick to the surfac&hey also attract and repel other magnktting you flip

and push one around with another without them touching. Magnets perform these fun

stunts because they produce a field of féreemagnetic field caused by movement of

electrons.

Some minerals react when placed near a magnetic fielch @inerals are referred to as
magnetic minerals They have one common denominatwan. A simple test will help
you identify a magnetic mineral. Pass it over a compass, and the compass needle will
move.

Magnetic minerals come in two basic sortsod¥icommon are those attracted to a

magnet, either strongly or weakly. The most strongly magnetic is magnetite (iron oxide),

but thereds al so pyr r hot-iroh @&idg), hematite (asatherf i d e ) ,
iron oxide), and franklinite (zinron oxide). Some, such as limonite (hydrated iron

oxide) or siderite (iron carbonate), may become weakly magnetic if heated.

A second sort of magnetic miner al i's one tha
magnet itself, generating a magneticdiel t hat wi ||l attract iron to
mineral of this sort, a specific variety of magnetite called lodestone.

You can enjoy fun activities with kids seeing how lodestone picks up paperclips or how
magnets stick to magnetite and other magmetnerals. For another fun activity, fill a
plastic tub withblack sand(often found in association with placer deposits while gold
panning) and drop in a few strong magnets. Magnetic minerals in the black sand will
clump around the magnets like frizagir on a bad hair day.

Magnetism has long fascinated people. For centuries, ships carried lodestones to
magnetize compass needles for navigation. Magnetism has helped prospectors
distinguish iron ore loolalikes; for instance, magnetite and chromite @utwardly
similar, but magnetite is much more strongly magnetic.

The word fAimagneto comes from Magnesi a, an ar
discovered long ago. It was calledhgnitis lithospr fAmagnesi an stone. o0
another, more interasg legend, a Greek shepherd boy named Magnes discovered

lodestone when iron nails in his shoes stuck to a rock. Sounds like a good excuse for

being late to school!



Back-up page 17.2: Triboluminescence

Triboluminescenceis quite a word! Kids (and adsl) may need help pronouncing it:

triéb @u-mpn BSOD n s .tribo pArhcemes from the Greek word meaning o r ub . 0
Luminescencas derived from the Latin word far | i @uid s defined as low

temperature emission of light. Thus, triboluminescence igéomperature light

produced betweetwo materials rubbed together.

In a darkened room, triboluminescence can take the form of tiny-Bkarfkashes

observed in some minerals, like sphalerite or corundum, when a hard point is dragged

across the surface. It can also occur when a mi(@rather material, like hard sugar or

Wint-o-Green Life Savers) is crushed, ripped, scratched, or rubbed. Scientists still

havenot fully explained this optical phenome
separation and reunification of electrical ifes at a molecular level when bonds are

broken by the rubbing or scratching. (Note that this is different from the high

temperature sparks generated when rocks and minerals like flint or pyrite are struck.)

Triboluminescence has been observed by diancattdrs, who sometimes see a diamond
begin to glow while a facet is being ground. Since diamonds can be a little hard to come
by, you may want to demonstrate the effect by rubbing together two large quartz crystals
in a darkened room. This works bestwpretty big, palrrsized specimens. You can

simply rub two faces together or, to produce more light, rub the prism edge of one crystal
back and forth along the prism face of the other crystal. (A prism face is one of the flat
sides of the quartz crystdhe prism edge is where two flat sides come together.)

Interestingly, flashes of light have sometimes been observed during earthquakes. Some
believe these fiearthquake | ightso may be rel
guartz content get ried and rendered apart during the quake.



Back-up page 17.3: Birefringence, or double refraction

Birefringence is one long, fancy word! A simpler termdsuble refraction. Take a
piece of paper and draw a single line on it. Place a certain kindasfalystal over the
|l ine, gaze through the crystal, and youdll s

When we direct our eyes at a line on a piece of paper, light is bouncing off the paper and
into our eyes, allowing us to perceive the line on the papren light travels through

certain crystals, the structure of the crystal causes the light to split into two rays traveling
in slightly different vebcities. When they boundeto our eyes, we perceive a double
image. What is actually a single line, whaewed through the stone, appears as two

lines.

Refraction, by the way, can occur in air when its density varies. You may have noticed

this when gazing down a roadway on a hot summer day or across the basin of a desert,

where hotter, less dense airiedds off the surface beneath somewhat cooler, denser air

above. Lightis refracted. The result? A mirage! Or, something your eyes see, even

t hough your mind knows itds not really there

The mineral most commonly associated with double refracticaldge, particularly
clear rhombohedral calcite cryst&isown adceland spar. Nice specimens from
Mexico areon sale ahearly every gem and mineral show and are also often sold in
museum gift shops.



Backup page 17. 4: Chatemancy: catbdébs eye and

Cat lovers should enjoghatoyancy. I 't 6s f r ochat®yermeamngtmh wor d,
shine | i kehatyamyis corsmomyycalled a te@ewffect In bright light, a

catos pupil narrows to a verti dadlished] i t . Wh e
bright I ight wil!/l be reflected as a single t

Chatoyancy is caused by inclusions, or minerals enclosed within another mineral. Light

entering the host mineral reflects off included minerals. Whansions are fibrous and

run parallel to one another, they produce a single line of reflected light running

perpendicular to the direction of the fibers. You can illustrate this effect for kids using a

spool of sewing thread. Hold it under a light, amcety 6 1 | see a vertical (.
perpendicular to the wound thread. Chatoyancy is enhanced if the stone is rounded into a
cabochon or sphere, concentrating the light, just as with our rounded spool of thread.

Chatoyancy can be produced by manpenalsand inclusions. Yellowymophane, or

chrysoleryl containing rutile otubel i ke cavities, i s hayghly valu
guartz contains rutile, while a grayeen variety contains amphibole asbestos. A-gray

blue quartz containing partially silicf i ed croci dol i te (blue asbes
The popul ar tigerds eye quartz forms when cr
with iron oxides, producing a silky golden c

tourmaline, scagdite, moonstone, and more. You can even observe chatoyancy with
common, nofprecious minerals such as sadjpar gypsum or ulexite.

Minerals producing a chatoyant effect are found worldwide, but some places are

especially famous: Sri Lanka and Brazil fo c-eyé¢ ahrgsoberyl and quartz; South

Africa and Australia f oeyetourmnglme. dnsaddéionew; Cal i f o
appreciati ng -eybgemdioees, samg culiufes aresitded them-ymid

charms with the ability to countetac an fiev i | eye. o

The Greek wordsterme a n' s A sastaaismreders to @ timinous stdike figure
appearing on the face of a gemstone as a result of reflected light. Asterism is similar to

catds eye. Li ke cat 0s hatyun parallett@ae anachers ed by i
producing a single line of reflected light. If bundles of such fibers are oriented in two
directions, theyol]l pr oduc e-rayed star.iQuieneed sect i ng

in three directions at 120 degrees &oteother, as may happen within hexagonal crystals
of corundum or quartz, rutile bundles will create three eyes, orrayed star.

Cabbing focuses and concentrates light to produce the star effect, but much can go wrong

in the process. The getattermust orient the base of the stone parallel to the plane of

the inclusions, or the star may be-oéintered. Another decision: how high to dome the

stone? A higher dome channels light more effectively, creating a sharper star. But if the
domeistoosep, rays get cut off and dondét wrap ar
dome cut too flat produces a fuzzy;difined star. Gemstones most associated with

asterism are star rubies and sapphires. However, Idaho produces star garnets. Quartz,

diopside, ad spinel can also exhibit asterism.



Back-up page 17.5: Natural fiber optics o r Nn.T& st one

Near the town of Boron, California, is an immense epgémine where truckload after

huge truckload of borate minerals have been dug for generations for actaimer

applications; for instance, to produce borax for laundry detergent. These minerals were
concentrated in a closed basin as ancient lakes dried up in the desert. One of those borate
minerals is calulexite, for the German chemist who first discoveiteid the 1800s,

Georg L. Ulex.

Ulexite is composed of long, thin crystals that might grow as fluffy, cdikerpuffballs

or, more commonly, as compact, blocky masses of fibrous veins, with crystals tightly
aligned sideby-side. The fibrous crystal bdles give blocky masses of white ulexite a
soft, satin luster.

To demonstrate a truly neat special effect, use a rock saw to cut a chunk of ulexite
perpendicular to those crystal bundles at top and bottom. Then polish both top and
bottom. (You can oftefind small specimens of ulexite in rock shops and museum gift
shops already cut and polished.) Now have your kids place that chunk onto the words in
a book or atop a colorful drawing on the comics page of the Sunday newspaper. The
words or picture wilseem to be sucked up and will appear at the top surface of the
ulexite, just like an image on a television screen!

The individual crystals making up the block of ulexite act like fiyatic cables. Each
transmits light from the bottom surface of thers to the top surface, thus producing the
unigue optical property that earned ulexite its nicknanfe ®fV st one . 0



Backup page 17.6: Phantoms and inclusions

Wedbre all familiar with quandthoagh,dikeglesan al s t hat
window glass. But sometimes when you look into a quartz crystal, you might see the

clear or fuzzy outline of another quartz crystal! This crysféhin-a-crystal is referred

to as gphantom. A phantom is created when crystal growth is interrupted and later

resumes. ltés similar to |l ooking at the rin
growth and dor mancy. Essentially, when | ook
younger version of the bigger crystal youodre

Phantoms can be seenalmost any type of mineral that produces a transparent or
translucent crystal, such as quartz, calcite, fluorite, or tourmaline. But the phantoms you
see most commonly sold on the market are in quartz. With quartz, you may see nearly
clear, almost idistinguishable phantoms from different growth phases. But many times,

between growth phases, the crystal termination faces may be lightly etched or may collect

gas or liquid bubbles. When that happens, the phantoms are a ghostly white. Other
times, theermination faces may be lightly dusted by a coating of a different mineral,
creating phantoms of different colors. Green phantoms are created by thin layers of
chlorite, reddiskbrown phantoms from iron minerals like hematite, and blue phantoms
result fom the mineral riebeckite.

Phantoms are found in many quartz crystal deposits. The Brazilian gemstone districts are

especially famous for them. Arkansas has yielded its fair share of white phantoms, and
Peterson Peak (or Hallelujah Junction) on theleobetween California and Nevada is
famous for its smoky quartz phantoms. Crystals containing phantoms are also called
Ashadow crystals, o0 Aghost c¢crystals, o0 or
like something from a spooky nightmare, the ef§eare like a beautiful dream!

In addition to phantoms, you occasionally se#usionsin quartz crystals or other

mineral crystals. An inclusion may be any matériablid, liquid, or gaseowdsfound

inside a mineral. | mentioned light dustings of citéothat might form in a quartz

phantom. Sometimes rather than just a light dusting, a larger mineral crystal will form
and will then get engulfed in the growing quartz crystal. In my collection, | have quartz
crystals containing tiny garnets and othesataining tiny pyrite crystals. Clusters of
needlelike rutile crystals frequently appear as inclusions in minerals like quartz or
corundum. A variety of gypsum known as
known for inclusions of clay and sandtire form of an hourglass figure.

One really cool type of inclusion is when an air pocket forms within a crystal and
contains a |little drop of water. Ti |t
water droplet move up and dowas with acap n t e r 0 Suchlaerystllis referred to
as arenhydro.

Aspe



Backup page 17.7: Other special effects

Here, in brief, are a few other special effects not already described that some of your
juniors may wish to explore. See if they can discover treorsabehind one or more of
these special effects:

1 Opalescence, firandflash, or playof-color. Thesdermsall describehe vivid
multicolored dance you see in an opal as you twist and turn it under the light.

1 Adularescence When turned in thedht, mineralslike labradorite and

moonstone feldspassx hi bit a mil ky, bl uish [l uster
moonods roenf lwead teira n This is also somet.

1 lIris or rainbow effect Some banded agates, when sliced thinheshd to the light,
exhibit all the colors of the rainbow in a gorgeous, iridescent display.

1 PhosphorescenceSome fluorescent minerals momentarily holding a faint glow
after a fluorescent lamp has been switched off, with the glow gradually fading

awayint he dar k. |l tos especially noticeahbl
cal

Leon, Mexico. This al so s omeutpipage s i
for Activity 18.6.)

1 ThermoluminescencerThis is a faint glow, similar to phosphorescence, created
whena mineral like fluorite is just mildly heated, well below the point of
incandescence.

1 Pleochroism or changef-color. APl eochroi smd means
minerals (alexandrite, sapphire, tourmaline, benitoite, etc.) may change colors
when viewed fom different angles. For instance, some benitoite crystals may be
blue viewed from above yet colorless viewed from the side. Dichroic minerals
will show two colors; trichroic minerals show three.

1 TenebrescenceSome minerals, like hackmanite, changicafter exposure to
ultraviolet light, then fade under daylight, only to regain brighter colors with a
little more UV exposure. This property of reversing color with changes in light
radiation is called tenebrescence. (See the-bpgkage for Activiy 18.6.)

1 Shooting sparks Striking a pyrite oflint against a piece of steel will create

sparks. t s t hanks to this that our caveman

warm!

1 Aventurescence and schilleParticularly when polished, aventurine (siae
guartz or feldspar filled with tiny platiéke inclusions of mica, rutile, or hematite)
glistens as if filled with metallic confetti frozen in ragak.
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1 Floating rocks Obsidian and pumice are both volcanic glass, but one sinks in
water while the otér floats. Ask you kids why. Give them magnifying glasses to
look closely at the structure of pumiard all those tiny holes that were created
by gas bubbles when the pumice was a hot, frothy lather

1 Singing ocks. Zeolite mineraldhiavemicroscopic poe spaces Thismakes them
highly effectivefor water filtration and purificatioand other industrial and
medical useslt also makes them great singeMWhen placed im bowl with a
little water, chunks of rocks containing certaaolite mineras like clinoptilolite
crackle,hum, and soon begito whine If the piecesgu use are small , vy
need to hold thbowl close to your earAfter a while the rocks become
waterlagyged and need to be drignlsing another dayTiny peasized pebbles of
clinoptilolite aresold with aquarium supplies as an ammonia remover in fish
tanks.l was also ableatsecure gravedized pieces viaBay Theseroduced
much better effects although I still needed to hold the bowl close to my ear

1 Fizzing& bubblingrocks. Carbonated beverages release bubbles of carbon
dioxide. Similarly, carbonate rocks like limestone (calcium carbonate) fizz and
release carbon dioxide when yput a dr@ of acetic acid (vinegar) on therithis
is known aseffervescenceTo helpenhancehe fizzing,scratch the limestone
with a nail to create a little heap of limestone dust before applying the acid.

1 Expanding mineralsVermiculiteis a layered micdéike mineral. Wateresides
between the layers and, when the mineral is heated, thatt @omverts to steam
and vermialite expand8 just like popcorn.This is calledexfoliation. You can

find vermiculite in a g¢ga@ahydreponiceandsat or e si n
soil amendment to help retain moisture and improvat&e; howeverthe bag |
bought didndét really produce good results

it had already been thoroughly driet@io be successful with this demo, you
apparentyn eed t o secure big Afresho pieces

Most popular guidebooks about rocks andienals, aimed at kids and adults, have a
section or chapter devoted to special effects. For example, here are a few | know about:

Bonewitz,Smithsonian Rock & Ger2005.

Farndon,The Complete Guide to Rocks & Minet2906. See the section
AMI nempalrtPres: Optical . o
SymesEyewitness Rocks & Mineral2004.

Ward,Phenomenal Gem&008. This great little book is filled with colorful
photos showing gems that glow, shimmer, and change color, along with
explanations.

T
1

T
T

Steer kids to books like these dmalve them explore even more special effects above and
beyond those listed here.



Backup page 17.8: The amazing mineral magic show

For a presentation at one,h®lfp yyaur slhicdetlydst
Amazing Miner al baa demanstraté roawy obthe effettsedgscribed in
this unit, as well as others they might discover by reading on their own. For instance:

1 Lodestone magnetite can be used to showlatiat pushes magnets aroufiighs
them overand picks up paperclipdvhenphc ed al ongsiodien ibl ack s
filings, you have arock thatdud e n 1 y g r o wikngsfintoa plasticpan, P ut
hold your lodestone under the pan, and you can pull the filings all around.

1 Transform ugly, dull fluorescent rocks and madsrinto ones that turn bright,
vivid colors and suddenly glow from within when you turn out the lights and turn
on an ultraviolet lamp.

1 Turn out the lights, turn on a UV lamp over a piece of fluorescent calcite from
Mexico, then switch off the lamp to®lv a fluorescent mineral that holds a glow
for awhile, before gradually fading to black.

1 With the lights still out, show how two pieces of quartz can create-$igark
flashes of light when simply rubbed together.

1 Keep those lights out to show rocks thabot real sparks by striking steal against
chunks of flint or pyrite.

T Il lustrate how ulexite is a ATV stoneod th

1 Reveal how a calcite rhomb doubles an image by holding it over a piece of white
cardboard that hassingle black line drawn down the middle.

1 With a slice of iris agate and a flashlight, show how a rock can capture a rainbow.

1 Show how a domed cab of Idaho garnet, rose quartz, ruby, or sapphire can capture
a star, or how domed tigeyequartz or satirspar gypsumvinksl i ke a cat 6s e

91 Drop a piece of volcanic glass (obsidian) into a clear container of water to show
howd as we all know rocks are heavy and sink. Then, take a piece of volcanic
glass known as pumice and drop it in to show a rock thaistlo

What other magic effects can your Kkids come
great fun for the entire club. In fact, the kids might ask the adults to come prepared to

bring a fimagical 06 rock or Qnevch bdfs tkheisr hown st
booth at their annual show to demonstrate special effects to visitors throughout the day.

Note: Kids can use this activity to satisfy requirements toward earning the Communication badge
simultaneously (Activity 7.1).



18. Fluorescent Mnerals

Il n Unit 17, we | earned about all sorts of sp
special effect more deeply. To earn your Fluorescent Minerals badge, you should be able

to define Afl uorescenceod an dadteerpmasome why son
common fluorescent minerals. You might also learn about famous localities for

fluorescent minerals, collect examples and create a fluorescent display case, and learn

about safety when it comes to working with ultraviolet lamps.

Activity 1 8 . 1 : *What is Afluorescen®eo and why d
Note: This activity is required to earn this badge.
Define Afluorescenced and explain why some n

Activity 18.2: Famous fluorescent mineral localities
Some fluorescamineral localities have become world famous. Name at least three
localities and some of the fluorescent minerals to be found at each.

Activity 18.3: Collecting fluorescent minerals

Build a collection of 6 to 10 fluorescent minerals and make a listbbe telling what
color they are under normal lighting, sharave ultraviolet lighting, and longave
ultraviolet lighting. Be sure to follow the basics of good curation in building your
collection: label each specimen and keep a catalog with keyrafmn about what it is
and where it came from. (See Badge 5: Collecting.)

Activity 18.4: Creating a fluorescent display case and exhibiting your collection

Building a fluorescent case requires more effort and parts than a normal mineral display
case Build or buyyour own and exhibit your collection at a gem show, county fair,
school science fair, in class at school, or elsewh@ee Badge 6: Showmanship.)

Activity 18.5: *Safety with fluorescent lamps

Note: This activity is required to earthis badge

FIl uorescent | amps, particularly those emit
skin and eyes. Dondét | ook directly into a
the time you spend working under ultraviolet lighting. Leahat other precautions you

should take when working with fluorescent lamps.

ti
f

Activity 18.6: Special effects of some fluorescent minerals

In addition to changing color and glowing, some minerals show other special effects
under fluorescent lighting. Nanag least two other special effects and the minerals that
produce them.

Activity 18.7: Making fluorescent minerals with glewthe-dark paints

Makeyour own simulated fluorescent minerals using ordinaryfhwrescentocks and
dabbing them with paistthat glow under a black lighiName actual fluorescent
minerals that glow the same colors as your simulated minerals.




18. Fluorescent Minerals

I 18.1 *What is fAfluorescenced and why do so
this badge)

I 18.2 Famous fluorescent miner al l ocalities

I 18.3 Collecting fluorescent minerals

[ 18. 4 Creating a fluorescenibn di spl ay case a
[ 18. 5 *Safety with fluorescent | amps* (requ
[ 18. 6 Special effects of some fluorescent n
[ 18. 7 Making f 1l uor-mthedarkpaintmmi ner al s with gl ow
To earn your Fluorescent Minerals badge, you need to congplietast 3 of the 6

activities. (Please note that successfully completing Activities 18.1 and 18.5 are required
toearnthisbadgeCheck off all the activities youobve

earned your badge, sign below and have your FRA leadeasijforward this she&o
the AFMS Juniors Prograghair.

Date completed

My signature Youth | eaderdéds signature

Name of my club
Leaderds preferred mailing
receiving badge:




Backupppge 18. 1: Wh a't i s Afluorescenced and wk

Light moves in waves and comes in different forms depending on the wavelength. Some
of these forms arimfrared , visible, andultraviolet (UV). We humansra most familiar

with visible light. UVlight moves in waves too short for humaresyo detect, but we

can see theffects with certain minerals. What appears to be a gray rock in visible light
may glow orange or green under UV light. Or a mineral of one bright color undeevisibl
light may appear a different color under UV; for instance, purple fluorite may turn green
or blue. Still other nmerals may stay the same cobut appear more vivid, as with red

ruby. In all these cases, under UV light the minerals seem to glow fitbin.w

The first person to describe this phenomenon was English scientist Sir George Stokes in
1852. He worked with fluorite, so he called the effesirescence Some mineral

containing impurities calledctivators will absorb UV light, then emit lager, visible

light waves which we see as colors. At the atomic level, UV light causes electrons in
some mol ecules from the fAactivatorso to jump
their normal level, they give off the extra energy in the formgble light. UV light is
usually divided intasshort wave (SW)andlong wave (LW). Most fluorescent minerals

are sensitive to SW. Some will change color as you switch from SW toRlMérescent
lamps, especially SW, are very expensive, but you cam lsss expensive alternative for
LW with a blacklight tube readiy available at hardware stoéeshe kind of light tubes
gardeners use as grdamps for plants and that teenagess to make posteos their

favorite rock stargylow.

What | 0 v aboyersanvektrereety brief and simplistic explanation of
fluorescence. Some great books for teaching kids more about fluorescence and
fluorescent minerals are:

1 Stuart Schneideollecting Fluorescent Mineral2004. Not only does this book
have greabpening chapters about fluorescent minerals in general and collecting
them, it also serves up a feast for the eyes with a colorful photographic atlas of
fluorescent minerals from around the world filling most of the pages.

1 Stuart Schneidefhe World of Rliorescent Minerals2006. Schneider picked up
from his earlier book with even more colorful photos in this follqpwolume.

1 Manuel RobbinsFluorescence: Gems & Minerals under Ultraviolet Ligt®94.
Robbins describes fluorescence, overviews signifilcaalities, and provides full
chapters devoted to individual minerals, as well as a chapter on the activators that
cause fluorescence of different colors. While not as colorful as the Schneider
books (it contains a sfolleofgbodinforination. i nsert ),

1 Harry Wain,The Story of Fluorescenc&965. This little paperback has been
around for decades. The Raytech company manufactures fluorescent lamps and
packages a copy with each lamp they sell.

Finally, you can also get greafanmation from the web site of the Fluorescent Mineral
Society,www.uvminerals.org



http://www.uvminerals.org/




