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What Is in Dyeling Dine Digt

Duding Dinoe Dig Guid e Book—Triceratops Kit: This
bookconfaimns an exeibing story featunng Triceratops, setin
the Mesozoie era. You will also find background wtonmation
and history plus instruchions on how o exeavate your
foesils, assenble them, and pose yowr model with other
Dhieling Dhnos.

Clay block: This block of elay represents a piece of earth—
millions of years old. Buried mnside the elay you wall find
tozsd replicas of Trwe ermtops bones.

Giide Book A

Paleontologist’'s
ools:

Clay block

Paleontologist’s tools: Just like a paleontologist, you will
get to dig "fossils” from the "earth.” The digging tool wall
help youbreak apart the clay sepamte the fossils fromthe
clay and elean bits of elay from the foesils. The brush will let
vou clean the dust away from the fossils as you exavate.

Fossils: The fossils that you exeavate will be smaller than
real ones, but when you put them together you'll havea
true-io-zeale skeleton of Tricemtops.

W This wax will hold your fossil parts together. It wll
not hamden and you ean change poses or posihons whenever
vou wish! The flexlility of this wax allows your dincgaur o
hawe a little bit of movement, espectally in the jaw and legs.
Then you can pose them alone or with models fromother
Duieling Dino Dig kits. (See back cover of thus guide book )

Stand: When your Triceratops model iz complete, pose iton
thiz stand. Then attach the label (ineluded).

Stand




Welcome to
Triceratops’s World

Are you ready to find amd study fossils, just Fhke a
palantologist?

Are you ready to dig some fossils of your oum?

Are you ready to rald a model of a dimosaur and pose
it i achon?

Them you awe ready for Duelmg Dimo Dig!

Let's po back in tume more than 65 mullion years to the
woild of dinosaurs—the time of Trceratops...
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Triceratc-pﬁ Meets Her Fate

Itis 65 million years ago, the tune called the Mesozowe em®
—the age of dinosaurs. Tneeratops, a huge dinosaur, lifts
her massive head to feel the warm breeze blow over the
swamyp. She tlts her head to one side and uses herbeaked
mouth o stup the leafy green plants that grow near the
swamp's edge. Her long brow horns sna g some higher
branches and pull them dowen. With the sharp sides of her
beak, she ehops off mouthfuls of teige and leawves, then
slices them up bebween iows of shearing cheek-teeth inside
her mouth. Other Tneeratope m her herd eat from nearby
branches . Chomg, eruneh— the sounds mux wath the
buzzing of the dra gonflies.

In the swamyp, frogs sitin the sun and eioak greetings to
one another. A ptemosaur flies above the treetops. A huge
[puanodon also eats from nearby plants and bushes. The
plant-eating dinoeawrs of this period ate most of the tumnel
The Trwe eratops keep a watehful eye in the distance, where
a Tyrannosaurus stands, stanngat the grassland.

i e

" loond out more about the Meozoxw emmand the z7e ol dmomurs, 228 Dz 26,



suddenly, a loud sound 15 heard acioss the grassland. The
Tricemtops tums tosee a Parasawplophus soundinga
warrung. Fiogs leap into the water All normral sounds of
life come o a halt. Treeratops hfts her heavy head. She
wiants to see what Parasawolophus sees.

The Hunters

A packof huning Demonyehus breaks through some

tall trees. They are running toward Triceratops! She and
other members of her herd bellow warnings at the
Deinonyehus. The Trie eratops fom a euele, pushang ther
voung into the center for protechon. All of the Tre eratops
face the oneoming Demonye hus. They lower thew lnige
heads and aim their deadly horns in striking posihon.
Tricemtops may be gentle plant-eaters, but they wall fight
to protect thems elves and thew young!

The Deanoryeluis, hungry and snarling, approach the hed
of Tric eratops. They loak for an operning 1n the eumwle. Their
long, strong armns are outstretehed — eager to grasp prey
wath ther sharp-clawed hands! The largest Deinonye hus
jumyps forvand, balaneing on one foot and keking with the
other Hiz jaws gape wide, shownng big dagger-like teeth.

The Fight

Tricemtops lowers her head, bellowing with fear and
anger! She nipe at her atfacker, tvnsting her head fromside
to side. With her nose hom she gores Dernonyehbus, just

as he slashes her shoulder. Tring out with pain, blood
gishing from her wound, Triceratops uses her two brow
homes tojab the atacking camivore. The Danonyehus 1s
dower, but others leap onto Trwceratops's back, slaslung
her writh 12-ineh (30 o1 siokde elawes.




The battle is over Triceratops lies dead. The surnwving
merbers of her herd mun avay With huge thuds, they
move thew heavy bodies to safety, leawving the herd of

Detnonyehus noisily feeding on the hifeless Triceratops.

Trrannosaurs, ever watchfild, waits until the Denonyehus
hawe firushed their feast to come closer. He hopes to find
some food, bt instead finds ondy Tricemtops’s bare bones.

As Time Passes...

Tncemtops's skeleton s om the
groumd. Over fime, her bare bomes
become seatteral and wanther-wom.
The nearly nmver dumges its course,
amed 1m @ sudden flash flood, the lones
are ined under smd, mwd, md silt.

e Fijftecn mullion yaus after

Ly Thcemtops s death, her bomes e

slowly transfornal mito stony fosals

i by the same chamicals that turmed the
= rver g1t into wock.

Dunmg the Ice Age, 20,000 yaus L DAL L R A e
ago, woolly manmoths oaned the land [
where the fossils lay buned. Mountaims
wae over the Tneemtops fossils,

pushing the bomes decper into the earth. o5 *,% ;:’ o

Centurnes passed. The loyered wocks, formed more than 65
mi lhom years ago, have beem evoded by sarsons of van, snow, sun,
imed eamd.

Frnally, one day, the fosa s that had

| beem buirted so deeply and for so long
are liought to the earth's surface once
ke agaim.




=P - - Tricemtops was a plant-eater It would use its panotlike
Tr"‘ Erat“ps Flﬂdlﬂgs sharpbeal:f: to srnippn:uff tough and fibrous plantfé’I'lmrh wiith

Montana Plains, 15805 its stiong powertil jaws and sharp teeth that meshed Like
seissor blades, it chewed up the plants, tvngg, and branches.
Newr teeth grewin toreplace old teeth as they fell out.
Paleontologgsts beliewve thatbecause of thew size (29 feet, or
O meters), these large ceratopsians (homed faces), had to
keep constanily moving in omder to find enough food.

Two fossd brow homs fiom the "three-homed face,”

krowm as Triceratops, were found in the plams of Montana
late i the 1880, Tlwough this diseovery and other findings,
paleontologists learned that Triceratope was about the size of
an elephant (5.3 tons). A huge bony neck fiall, formmed by two
long skull bones, protected the dinceawr’s neck and Althou gh many skull and skeletal fossils have been found,
showlders. The two long horns stuck out abowve the brove and an entire Tric eratops skeleton has not yet been discovered.
a shorter horn jutted from 1ts nose.

seientists think that the horns developed as the breed became
larger and had tiouble huchng fiom itz enemmies. These homs
b ecarme mughty weapons. The bony hom cores measwred up
to 3feet (90 cmmy). Trweratops could have charged any amumal
that hreatened it, and gouged it wath its horns. Sears and
punctures in Trie eratops foesils malke seienfists believe they
also fought each other, probably for dominance.

10
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B Dinosayr Dig

Dhincsaur digs require very hamd woik. It ean take months,
even years, and a lot of work to find a foesil and remmove 1t
trom the earth. It's worth it though, for the exeitement of
ciseovery and new sotentific krowled gel

Let's take a look at what happens at many fossil digs:

n Fossil hunters seairh mek layers of the Mesozoe am
tor fossils.

9 They use many tools, such as preks and hammers,
bulldozers, and other heavy maclunery to get to the fossils.

o One e a fossil 15 found, the area 15 cleared and marked.
Some of the ek and dut 12 carefull y remmoved fiom the fossil.

ﬂ Photographs and dravangs are made of the fossil wlule
it 15 still in the ground. The fossil 15 muunbered and labeled
on a map of the site.

a The foszil is uneovered wath a brush. It = protected wnth
wiappings of plaster-soaked cloth or sprayed with a resin to
malke it stronger

@ When the plaster hardens, it 15 safe to remnove the fossi
trom the gmound. Sometimes a whole roekis excavated to
protect a fragle fossl.

n Afteritis remmoved from the ground, each fossil =
carefully placed ina padded crate. The erates are loaded
onto trucks and shipped to the museumn labomatory,

e At the laboratory the foesils are caretull y rerrowed from
their protecive plaster or fiom the solid ek 1n whaeh they
wrere moved.

a Fesearchers use magrufnng glasses, mcioscopes,
dental dnlls, dental picks, and even needles to free the fozzil.

@ It may take years, but the fossils are imally reconstracted
as a whole or part of a skeleton for display ina musewrn.

MNowg are you ready to begin your own dinosaur ch g



You'll DIG These Fossils!

Buned inside the Dueling Dino Dig elay block, you waill
find 10 different Trwe eratops “fossils.” Of course, these
bores aren't the true size of Trie eratops. This dinosaur
wreighed about 5.3 tons and was about 29 feet (9 meters)
long. You wall diseowver bones that wall let you assenble a
true-io-zeale model of Trie eratops.

This 15 what you wall find:

2ribeages
wiith hap bones
attached

1 lowrer jawe

1%
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Get Ready to Dig

Before You Begin

setup a place to wiork. The area you choose must remain
undistuited wlule you complete your excavabion. Spread
out plenty of newspaper. Digging creates a lot of dust. Wok
on a floor or fable counter that can easily be cleaned off
wihen you' re firushed.

YOUF1L NEED:
* dayblock

* digring ool

* btsh

SEAE: Foer vomiy Tivend’ e wamy cov &7 1oy e v svnandle T v
Lo canattef 1o keey Hie wnx sopamie e e ol Te clarale?

Follow These Steps
Betore begniing, read all the durections carefudly
o Carefully examune the surtface of the clay block. Look

for burmygs or dents that i ght showe where one of your
fossils 15 burled.

9 Gently start to serape away the edge of the clay with
vour excavaton tool Seraping the elay 1s the miost effective
way to uncover fossils withoutbrealing them As ina real
excavation, the clay may be very hamd. Your exeavation
will go faster, and the digeing tool wall last longer if you
sprinikle the clay with water

LB SN fe cavetiel e ey e sdfmigy svd’ o e fond pogriar
oo T Ve fedhe s otfer e Mol ard e
Sanmannfer fe vl co hefined sl o Mol

e When you see a fozsi showing through the elay, be
caretil not to semmteh ot with yowr tool. Carefully dig out the
clay fiom aound the fossil When you've uneovered its top
and sides, start to dig out the clay underneath it. Newver try
to pull a fossil fiom the elay before you've dug completely
around it. The fossils might break of rot rermmowved gently

9 Use the excavation tool o renowve anybig clunys of
clay fiom the fogsil. Then use the brush to dust off the
remaming clay Use a damyp eloth orearefully rins e the
fossil i a bowl of water to elean off lefiover dut. Do not
wxesh clay dowm the drum —if might cause a clog!

a Followy these steps until you hawve unearthed all 10 of
the fossils. Femember, good paleontology work 5 slow and
miethodical.

@ Fecord each fossil find by eolorng that part of the
Tricemtops skeletonon pages 18and 19 When you are
ready o assemnble Trie emmtops, tuim o page 22 for
cirechions.

17



Dine Drawing

Each time you find a
Triceiatops fossil, color it
on this skeleton. You may
wiant to use a chifferent
color for each fossil.

(Color the 1l cage i the
back of the peture fust,
because it 15 chffieult o
gee ) When the slkeleton iz
complete, you are ready to
make your Triceratops model!
(Seepage 22 for instrachions )

Oraw Yoyur awi

Faleontologsts make a detatled drawnng of the fossils
they find. Then they label each part.

Lock at the pieture of the Tric eratops skull Can you
see howr the skull forms the neck f11l? Do you see the
two browr cores? The nose core?

Make your own diawnng of the Tre eratops shkull you
expavated. Label these paris:

s browr horn s nose horn

e orbuat (eye sooket)  » neck mll




Tricerateps Fact Sheet

Use what you read about Tric eratops in thas giude
book to complete the fact sheet.

S aaas

iy

Triceratops

Lamghh:

e ight

o Mloctes Husegms:

Whan W Lined:

Irjen -

Lopasin] Meteis

Pictyre Gallery

Use thus page to draw Ticeratops’s enviroroment.

Be sure to inelude the details you hawve learned about
plants, trees, and other aramals that lived with
Tricermtops. (You can read more about the age of
dinceaus on pages 26-29)
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Making Yoyr Triceratops Model

- Y Attach both
When you have excavated all 10 Attach each rib cage with f gl || Dund legs tothe
Tricemtops fossils, you can hip borne to the spine. W, i\ hup bones.
buld your Dueling Dino model. Connect the 9
some remminders about puthng spine parts.
your model ogether:

ALY

'3". iy
L

L -

* Prepare a elean woik space.

Al
» Clean and dry all fossil parts. E"E,‘
Pemerrber to keep the clay -.Ei.:'
and wax separate. ex ,-'1:._'.‘

LT

*The wax holds the fossil
parts together Press a finy
piece of waxontoa contact
pomt or nub. Then push

the mub info the hole.

o

£ e Attach the head

Experiment with the wax, e 2l \LL to the body.
adding more as you need 1t o :"':,-. !

o Bxperiment to find the best f W
pose for your model. g

Remember, the wax will not
harden, so you can clange its
pose or posibion,

Attach the lower
jawr to the head.

Eeep your model moay from
divect sumlight or heat. They

o cause the wnx to melt.

Attach the fiont 9 o Pose your Tieceratops on its stand. Use wax o
legs to the rib cage. keep it in place. Attach the libel to the stand. 23



Displaying Triceratops

When your Triceratops model 1= comyplete, you wall want to
pit it on display Here are some 1deas and hints:

Do yous hawve a shelf for models or special thungs? It would
be the peifect plac e for your Trie eratops model.

Yo may want to ereate a Cretaceous diorama to place

b ehind your model, congplete with woleanoes erupting and
ptetosaurs swooping down from the skyl A diorama 1z a
mitdatare seene. You have prdbably seen dioramas in

IS BLITE .

To ereate a diorama, you canuse a shoe box ora long piece
of cardboard that you canbend intoa three-sided display

If you hawve a shoe box, eut out one of the long sides. The
other long side will be the backeround wnth the woleanoes
and mountams. The botiom of the shoe bax will be the
ground. Mlustrate the three sides and place your model
wside. Here are somme thines you might want to diaw in the
backgound:

Mountains, voleanoes, pine trees, flowenng plants,
stiearre, other dirosawis, birds, and insects.

o ean cornlane Triceratops with dincsawrs from other
Dueling Dhino Dhge o ereate a whole seene fom the Mesozoe
era. There are four Duehing Dhino Dhg kats: Tyrannosaunus,
Triceratops, Stegosaunus, and Veloeimptor

Belowr 1z a duel between Tyrmnnoeaus and Tneeratops.

25
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The Rge of Dinosayrs

Dhiroszaws bved on the earth mullions of years ago, dunng
the Mesozoe era. The Mesozoe erm lasted from about 243
million years ago to about 65 milhon years ago. Notall of
the dinceaurs lived on the earth at the same tiome dunng the
Mezozoie era. The time 12 divded into theee periods. They
are the Tnassie, fromabout 248 mullion years ago to 208
million years ago; the Jumssie, fimm amund 208 mullion years
apo to 145 mullion years ago; and the Grefac sous, wlach
lasted fiom about 145 million years ago until the dinceaurs
all mysteriously disappeared, about 65 nulhon years ago.

Triassic

Dunng the Trassie period, the earth looked different than it
looks oday. All of the land was connected as one conbinent.
This land mass 15 called Fangaea, a woird that means "all
earth.”

seientists beliewe a group of bony fishes were ancestors of
eaily rephles. They lived on the earth about 370 mmullion
vears agp. By about 245 mullion years apo, there were
several kinds of rephles roamung on the single land mass.
The rhynchosaws were ancestors of marmmmals. These plant-
eaters had stiong lund feet and ewrved beaks . Archoszaws,
meat-eaters that looked sumnilar to emoeodiles, later evolwved
to ptemsaws (flying rephiles) and dinosawrs.

Jurassic

By about 208 2153 mulhon years ago, the single land mass

had changed. MNowr the earth had two large land masses.

Laumsia was in the north, and Gondwanaland was i the

soith. Plant life changed, and so did arurmal life. The lush
vegetation became the food souree for many dinosaws.

zant meat-eaters, such as Allosaurus, evolved during the
Jurassie period. This s the tune when dinceaws of many

sizes, shapes, and wayes of swwnving shared the earth's ain

land, and food sources. 37



Cretaceois—The Triceratopss World

T Sl ver e ifrmar B vorodl sy s’ v e o farmien”
Emeitaraneis e

Dunng the Gretaceous period, the land masses contiried
to shift and break apart. Mountain ranges thrust up and
shallowr seas formed. Flowernng plants began to appear
along wath many of the trees we know today—oaks,
wialriats, maples, and ma gnolias.

Many of the hadroeaws, such as Maiasawra, whos e foesils
hawve been found in western North Ameneca, lived and
chied during the Grefaceous period. Some snales, bids,
maoths, and a fewr other anamals that we recognize today
tst appeared during this tume. But many other species,

e lading all of the dinosawrs, mysteriously varnished from
the earth during thus hime—about 65 million yeais ago.

Where Did They Go?

Despite all of our developments 1n seience and terhnology;
no one really knowes the reason for the exiinetion of the
cinceauss. There are many theories. Some are:

& comet or asteroid eaused huge masses of dust to block
out the sun. Lack of sun caused plants to die. Then the
plant-eating dincsaws died, and finally; the meat-eaters
ched.

Massive volearue eruphons shot dust confamming paisons
to the air The posons caused fewer and fewrer eppg to
hateh, until finally no more eges were laid or new
cinceaurs hatehed.

Thanges in the clunate caus ed genes to change so that
andmals gave birth to only one gender This would cause
a species to die out

A huge plague or disease wiped out a species or s food
SO 2.

The newly developing flowers powsoned the dinosauis.

Mo one knows what really made the dinosauis
disappear What do YOU think?

29



