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Introduction

: Back fo the Credocecus Focuses on
dinesaur digs in North America and the
discinveries of the renowned palvontologist,

Barnsm Brown and hia eolbeagans, However,
pleontologists have mode nnd continue to make

The material in this paide is desipred io help
teachers and sudenis enjoy and loarmn from the
#tudy of dinossurs nind paleontology. It offers

ing of these fascinating creatures

and of hew the discoveries af their remaina bring
n greator knowledge of what the world was like
muny npaillions of years ago.

i KEY TO ACTIVITIES
i 1h methity can easily be completed by
\ Iess capabie shudents and those with
iimited krowledge and skills
- o activity is suftabls for most
ji students and can be modified for both
less and more capable shsdents
Ihe actrdly is somewhal challenging ane

iy B of inberes) 10 moes canable or
neresled siadanis

Esech of the topic aresas presented in this
gaide nre linksd directly with conoepts that form
part of life nnd earth sciences eurriculn. Key
informatinn on anch topée i8 provided for the
tenchar Lo sot 0 contoxt for the octivities that
students can engage in. The topics and aclivilies
are non-sequential and not dependent ane an
the other, allowing teackers and students
flexebility in what they ehoose to do and how
thoy ase the nctivitiea as part of their stody,
The activities are written in & form and
Iangange style that is acceasibla directly by
students, For ench activity, jcons indieate tho
suggesied bivel and groapings that could be
st during implemertation.
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That was then:
This is now

Im a scene froes T-REX: Bock o the Cretncoous ."I.'l'_v Hll_w]'l'll fLir Branher) rrovels back in Hree
fo visi pioreer dincsaur bong hunter, Barnsr Brown (Lanrie Muradoch) az he rafls g
it Rl Do Hioir

=TV,

- 'H_..-—_‘Ef::‘ #

' }fﬂﬂ
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The Environment

If yeu conald travel back to the
timsn of Threnaosanrus fex, you
wonld encounter landscapes
and climate very dilferent
from what exists in Alboria's
Dnosnur Provincinl Poark today

Instead of barren hills ansd
walliys, Uhere was @ warm,
tropéc] sen. This sea hisceted
Laite Cretoceous North
Amversca from Mexsoo b Uho
Arctle, sdvancing and
retrenting neross what nre
mow the Great Flains.
Dincsaur Provinaal Park
wia under waler when
Tvranmosanrus rex lved.
Further morth and west was
n flat, green landseape,

Rivers meandered to the sea
neroas the plain, depositing
sediments picked up in the
munixins to the west. Swamps
Mourished in the wet preas and
forista jerow whiere the land
s goatly,

Temperntunes wWen: War
thiroaghout the vear. There
wWaFE Pe sensnas — Fany and
dry. Hurricapes periodically
blew goross the bowlands from
Lhae sed during the rainy
s, The sEoems ciiased
whter levels to rise and flood
the plain — hurdreds of
kilemeters from the sea.

The plnins were inhabited
by many creatunes: dinosaurs
ainl aiher repliles, mammals,
nmphibinns, fish and birds.

LE R RN ENREREENRENREEENEREEENEEREEENEREEREENENENEENEEENEENENNERNHNNHMNHN]

Activities
Mesozoic Masterpiece
.« W

Working in groups, create & collage to show the environments in
which drosaurs lived, Use the descriplions and illusiraliong @
reference DOOKS 1 make dravangs for the collnge.

In class discussion, compane these Emiropnmenis with thass in
which vou lhvi 8nd the eTfecls kel the various feems of life hawe
Y PRI ErrTnImaSn.

Think akssut:

& How doos whorg you live G fer Trom 1he ersdranments in which
the: dincspurs Ived? How is I the Samay

* How wene the dnosaurs depencent on thelr environmends 7

» How did the dinosauws affoct The erwironments in
which thiry lsad?

= What 30 pesople dapand 60 in Eheir ervnenments?
& Wiy 30 peidple BTTECE i amironmants
& Anp (hone Sy Simlafileg?

Penpals Around the World
R4

Wnte to Someond in ancther region of th workd ard Gescribe
what it ks like to live where you do. Tell what you think it would
e D like b0 Inve in the lime of the dinosaurs. Describe the
Land, the clifmale, the animals and plams. and whal you did.

Ask tham aboul their arrdnanmenl and how i s e and nlis
yours, breile rem 1o Tell what they Think Thaeir Land might haess
Eriirry bz during the time af the dincasurs.

Shang and compans (e responses wou receved Lo your leflesns
wilh classmates,

THAT WAS THEN - THIS IS NOW 5



Traveling the
Geologic Timeline

A sceree from T-HEX: Hack to the Crotaceous depicte a lendscape from @ prefkistoric era.
||:.rll';,' N exieted on Earth lI';'.l\.l' mer Pl 3.8 Billion WEFA, i that fimee, oier II1|'-|!I.|I|l'!
fers meere thr origin and extinetion of corndiless species.

Geological time is divided iwto units such ns periods of time. These events include mass
oras, pericds nnd cpochs. Scentists e extinctions, when lorpe numbers of spiacies
significnnt biclogical nnd geologicnl changes in dizsnppeared within relatively short periods
the history of life on Earth to mark important of timee.

PERIDDS YEARS ARD EARLMEST RECORD OF ANIMALS
Quatemary | 1B mya® to present | Age of Humans Hi’ﬁm&

Tertiary G4-1.8 rmya Age of Mammals

Cretscsous | 14064 mya

Jurassic 1551 4b
Triassic 230195 mya A of DendsaursE
Peimiinn FHOF 3D ey
Carbonkferous | 345280 mya Ape of INSBEts - firs) rophiles | "‘::_';"'“"?"

D Sl
Bevonian 05280 Fya Apd of Fishes - first armphibiars ::r—_,j_-ﬂ‘:\:h
Sibiarian 435395 mya First varscudar land plants —a {':'}

Ordovicisn l E-E{I-QSS-_HTra_ First lifis on land mﬂ
A - S mgﬂs — _ci_':'ai;‘ E

— b

Precamhbrian Beginning of Life

Gl

& T.REX: BACK TO CRETACEOQOUS



The fraad mearumals apmos v
200, 00 000 geand mge.
Mewsanes. i wasr'd walil

T.E00, 000 goaerd ago Bl
Livng eeedpad Lo ook (e Lks
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Activities

From Dinosaurs to Today’s Animals
¢

0in & timeling, depict the dinosaurs In the time periods. i which

Thidy livesd &0 SR the evaluticn of today™s animals. Include a
Eied gesiriplion of other life fanmsa.

Enplain why and Fow the anvinonment changed during each
Rimad paripd anad ths affect This had on e animals lsing then.
Inchude ways in which the animals affected the emdronmaent.

N AHAHAA

O one of the walls inyour classrcom show o gealogical timedine
sharting with the Mesamic Era. In this time period, drow the
dr0aaias and the anvitcnmenls in which they lved. in sach of
thiy gilFer Timed pesrigas, digwy the animals and plant Be that
formed, As & groud, ik abolt your ideas of R and why liTe
farms changed.

History of the World Calendar
.

Wrking with & parired, resaarch wihat |ife wad 18 in ond of the
geciogical time poriods, Make 8 calondar page b0 Shan your
information. You might inchude facts about the land, the plant
arsd arimal life and other significant events that cocurred during
thil @rd Suwch 88 metecriles of the Appearancd of the firsy
visrtebrales, Combing your calendar page with thase af alber
pairs b0 creabn & classnoom calandar,

TRAVELING THE GEQOLOGIC TIMELINE 7



Dinosaur

Ecosystems and Extinction

Ecosystems

[hnosaurs may look strange end otherworldly to
us, but they were suited to the environment and
timse im which they lived, The same soalogicnl

processes dictating how animals live together in

communities todny dictated how dinosaurs inter-

ncted with ench other and with sther oFganiama
millions of years ago,

The food chain is one of the ecological
processes that trunscend time nnd emsystem. [n
thie time of the dinoanwrs, ns now, green plants
converted sunlight energy inte food. Sixty-seven
million years ago, herds of Triceratops ate the
leaves af somie of those plants; todny herbivores
such as deer, moose and elk eat planta

Torex was the big carmbvore of its Cretaceous
wevarEtem: lodayvs Morth American wild lands
are dominnted by bears, wolves and panthers,
Lizards, frogs, birds nnd small mammals s4ill
cat insects, plants or small andmals,
Tarthes and erocodiles have
eaten fish amd other woter
crentures for hundreds of
millingns of voars.

Srienlisls auspec
that during the Late
Cretaoeous, just
like todny in the
Cruaternary, every
possible miche in
eeery possible
CCOSYRLE: WS
filled by soene
kind af ereature.
Such specinlizn-
tbom mllows for
great diversily in
apescien, [ alan
makes specics vulnernbde,

Changes in the environment may take place (oo
qpuickly for o speches to adapl, or 4 Speciis may
ivalve o a new species, cousing extinetion.

8 T.REX: BACK TO CRETACEOUS

Extinction

Extinction is another ccologhcal process that
aecurned during Uhe time of the dincsaars wmsd
Ll socurs today:. Cooses of extinction inchade:

& pompetition by other or new spocies

* o better ndapied predator

o depletion af reamirees within an environment
= intreduction of disease

* changes in climnte

* changes in geography

Extinction Theories
The Cretaceons-Tertinry Boundary is the layer
of rock that marks the extinction of dinosaurs,
Diincemsur fossils are found below the boundary;
mon are found aksove. Selentizts are unsare
what caused dincsaurs to disappear. There are
currenily two sgentifically acoepted theories
explnining the extinetion of
dineamars
Gradual ecological
change: The fossil
record indicates a
gradual decreasze in
dinoaaur diversity
n= the end of the
Crotacsous Poricd
approached,
Zome estimates
put the rate of
extinction nt
il AQHRCEs [T
daw, This lang
period of
extinctions
could have been
canpsid by climats
change from o
large number of erupting volennoes, changed
geography because of the lowering sea bovels or
eompetition with newly evalved species Ut
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el cavarfased e iwefor
food and ahelfer, Thay alse
have emeries Shat thay il
protec! fhepraslres mgeinad
dlmpliehians avr depeasiond on
oevrlor. They muead Doy fheiy
T im seerlen, 4o Pheg cor
nmarek Fuavel too fan Fruom iE
Mapililes dom § aeqicioe panfes
for Loy eggs and a0 can fov
Fuadhen Paoom woeley Sopbres

maore efficiently weed resources
in their ecosysiems.

Asteroid Catastrophes
Irsdiam is & chemical element
rare on earth bt common in
mateoretes. Iridiam ia found
in the Inyer of rock ot the
Cretnceous-Tertiary Boundary
— vidence of metearic impact
at the end of the Crotaceoss
Poriod. Further ovidencs s an
wnormous B millionyear-ald
crater in Mexico, The meteor
that created this crater would
have thrown clowds of dust
into the atmospbiore, tured
their gais to netd and burnt
forests across the Amserican
continenis. Dust and smoke
waould hove blocked out the
sun for months, cousing abrups
drops in ghobal temperaiures
Susch a catastraphe and (15
aftermenth wero sure to kill
millions of animels.

Activities
Survival Game
. WA/ A

Play this game i a large anea such as the g@ym or school
courtyard. Tape cands of two colors to represent sheter and food
1o thee wall. Place the cards high, low, closs together and far
aparl. The wall represents walsrn The plavens are amphibians
Wit nasid the wator 10 survivg, They mwst touch The wall pp a8
Timias. wilh s part of thoir bodies of They ang oot of tho games,
Thi ployers try b0 collgct aes many Cards of epch Color ps by
can, frem the wall and from other amiphibians. To obtain cards
from ofher amphibilans, o jplayer muest Rag them on 1he ebow and
1 Sishisct Ones cand from thesr collection. & player cannol tag The
s SmpREiEn wice M & row, Alter 5 manules, players count
hiww vy OF Bach cand thiry haw

Thie players 1alk [ogether aboul what They kkammed:

& Hosw worn you abde 1o ged the nuenber of cands you did?

= What difficultaes ded you hive?

* How can you relabe this o whaf amphibions need G0 sUryive?

Repeat the game with Some of the players being “nepbles.

Locate same of e food and sheler cards in places olher than

O e wall, Pepie plavers 0o nol abvays Narad 10 D in CONLBCL

wilhi the wall 1o survig. Thisy can leass 1o find feod and sheled

anywhare. Afer 5 mindes, players count how many of each card

Thry have and ik about what happened:

# Did thes reptiles gel mone cands?

= How did e repiles” ability Lo mowe arcund held iﬂﬂﬁﬂil“
cands?

With & parirer, make analfer game io show how animals depand
o food, shelter, and waler 0o Survive. You may wish o make 8
CAnd gane. B DOard games, of One Similas 1o the Survnval Game,

Dino Disappearance Debate
N 4w .4

A5 & team, Select one theory about what caused dinosaurs o
disappess. Loak for information to suppart this theary using
referorse bosks s the Inbamat, Presemt yiur aigumant 1o the
QueEElion, “Whal coused the astincton of dingsaurs at the and
of ther Mosozoic Period?™ as part of a class debate,

DINDSAUR ECOSYSTEMS AND EXTINCTION 9



Thig fendecoape has been fronsformed by coafer arsd fmi

Beloew: .'l'ﬂ_!l ..."_pr. seval day Norih Amermon ard Greenlard s L e A e a

over the same aren as i sosld hevs |.'I.'|'.HI.'ll'\{ll-'ll'Jn'l.'.'J{ il Cretaceneas Piriod,

Badlands

Sedimentation and Erosion

Badlands

Hideden in the badlands Land-
acape are slores al anceenl
environments, These badlands
tell tales of ancient rivers and
'|H|!'||']:-. of estunries, delins
mrsid oo ||'.:||||:-._ of forests
il swamps. Thick groy aand-
stones, reddish siltstones,
Inyers of coal and frogments
of voleamnic rock provide clues
to thie past,

I 1978, DHmoamai
Provincial Park. where soenes
from T-REX: Hack o the
Credocecus wore filmed, wns
designnted o UNESCO World
|[|':'|1.'|F_'-|' Site for ita |-\.||i|.-||'|||-_
it pare plants and ammals,
el far Lhar Posails of nearly
M) species of plants nnd
mimenls fourd theee, Among

those fossils nre moro than
D apecies of dimnaatira

Ther rocks of Dinceaur
Provincial Fark are too
ol Lo contmin foasils of
T_'-l'u.'.'.'.'u.l-cnllm- 41
]rll'l'al"l.'-l'l". 1||1'_'. di
contain feasils of ofher.
older tvrannosaurs, such
s Alberfosanris

Sedimentation

Soientista have determined
thi layers ol reck contaimang
lossls ol Tvranposaurms rex
are made of aand and silt
wieheed dowen from mouninins
in the northwest in the Late

Credaccous Persod, Some of ih

tovwards the sea chat eoverd
ceniral dMorth Amenca
Htarma, flosds and tades
incrensed sediment baildag.
Diebiris mnd diend amimanls wore
wishel inito Fivers and carried

Lowards Lise sea, They caaghl

sirglaments wore carrisd more
than ) kiblometers by rivers
flowing ncross comstal plains

W T.REX: BACK TO CRETACEOUS



on banks, snndbars and trec
roods, Home of them wers
quickly coversd by sediment. ..
the proceas calbisd fossilieation
hogan,

Owver muillions of years,
the acoumulxted sedimenis
furned into rock layvers. The
sarface of the Earth changed.
S bivvols dropped, draining
ithe Morth Amprican Intesios,
Gireat ice sheeis, kilometers
thick, sdvanced and retrented,
poouring away the surface of
the continent and carrving
rock and debria hundreds of
kilometers

Erosion

Rivers and streanms et
channels through the glacinl
dihria to the sedimentory
rocks lving beneath. Then
they cut through those amcent
layars of Fock.

Ther sdiment earreed by
rivers from the western
highlamds that baried
carcasses of Tvronnosanrus rex
and other answent anmals 18
e baeing eroded amd earrad
o mevw bowlands.

Thes same gealogical
processes that had baried the
dinsaaurs &6 long ago mow
bring them o light,

L N N NN NN NN N NN NN NNENRNNEMSEMNRMNRMNRRNRIEHSNHRM:NENNRHMNEHRIEHM;NNRNREMNRNREIMNRHMNNNNNNHN]

Activities

Look carefully at samples of sedimentary rocks and nole hos

they are different. Draw and label skelches of these rocks and

wiile @ Dried Gescniption of how he rocks ang Bormed.

If you harr & rock collection, you might bring it to share

with the class. Compane the rocks in your collection

with sedimentary rocks:

= How weng Fue rocks in your collection fonmed ¥

= Whane ane hese rocks found?

= A pny of Thom sedemanany
rocks?

* How are they the sama as
sedimentary rocks ¥

& Moy dre iy differem ¥

Bohinl Schands labs and
librarins ard sourcEs Tor
orrowing rock collections.

Sand to Stone
W

[ s epariment 10 demonsirate how fossilization Goours,

Eac pair will nead: & P Box o 8 milk camon, 8 plasis spadn,
pasiic wrap, plasier of Fans, sand. gravel, of fing soil.

Line Ut ingicke of Chie 0% with plaslhe wisd., Rl e Bb

about 2473 Tull of girer samd, grovel of S0il, Add six eapng
tabiespoons of plaster of Paris 1o the box and mis thoecughly,
Add 2 cups (00 mLj of waler ta the sediment and quickly stir the
mixture. Place 1he box where i won™ be disturbed for several
s,

When the mixlan® ig oy, turn The Doo s Bnd Tear oFf e
plastic sTap.

Compang your rock modal wilh your classmales’ modals and with

samples of different kinds of sedimentary rocks:;

= Whart kind of sedimentary rocks did you make?

= What kinds of sediment make what kind of rock? (To make
sandsione, you fesed Sand; for conglomerale, you nesd gravel;
T shake, you nesed 20il.)

* How arg the rofis o fenent?

= What 1hres minin sieps are neoded 10 maka roal Sedmanany
rock? [sediment deposition, pressure, drying)

» Which sbep didn™ play & part in making the model rocks *

= Whail g you think woukd happsed i sater congtantly ran aver
O PO MianlE T

BADLANDS: SEDIMENTATION AND ERDSION 11



Fossilization

Fosaile are the remoine and froces of ancient (ife more thar J0, 000 years ofd. The maost
oo fiasils are Boees, shella, feetl mmg ol baif fosarls con fakd maay ofher forons
— skin impressions, foofprinds and treckeays, eggehells, dieng, berrows, seeds, podlen ... .

How Fossils are Preserved

Bpecifie conditions muast be present for the
reming or sypms of an anganiEm to fossilize
M= dllluh:lur' fllhhl.h- |-|_||;.||'||,l IR Wedle e
North Americn were preserved in sediments
associated with water. High rates of
sedimentation in rivers nnd streams waould
guickly cover an animal’s bones and protect
them from currents, seavengers and other
thinga that scatter and break dewn bames.

Fossilizntion cours when ground water
muinerals slowly fill tiny spaces in the animal's
bones, or replece the specimen’s original
munérals. U, an argiansm ar abgect encased 1n
rock mny completely dissolve, leaving only an
imprint of the eriginal shape. These natoral
malds can fill with ground water minerals,
Becoming natlural casls.

If imitinl bairial |!||||:]|-|-ILI-. |||,:i|. !‘:1_'r |||1|l_l|' 0]
amimal dies, impressions or molds of the
animal’s skin may be preserved. Fossilized
footprinta are molds of an animal’s feet. Fossil
footprints can fill with sediment and minerals,
which can become casis of the prints.

12 T.REX: BACK TO CRETACEOUS
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A shall i burspd in Sand,

Tha sand handans
and hans b rock.
Ty shepll rermaing unfilkpg,

Tha shall dissohaes,
& nahaal misld
Minsprats: bl the

impreasion ki by the shall,
forming a naharal mokd.




Amciend orpamiems may afso be
prscrivd by ving frodin in
polier o gimeial for, dn iree sop,
which foswilizes o amber or
14 far pars

——

O ail the plands and animals
rhat have [ived om our ploast
avaly @ LW, BN armialf

namber have fossilized

.TI:'.IEIEH'E NOTE

lirpnimlae. ~ @ e
Riratira BiF0 precicos Tor
doing lab expenments belore
begirreng Lhis @xpssremenl.
St ST W
sty flassos.

[When bones ane Bored
sadiment, pround waber
miniialE siowhy Bl up the ey,
iy holes and pones. in
Excersr. AREr & period of b,
iy bong Esioomias Tl wilh
minerals. The sugar from the
solution mamics fosslization by
filliegg this Rodis in thad S,

E R R R R R EE R E E R E R E EE R R EE R R EE E EEE RO EOECEEEEEEEEE Y

ﬂ' t - - -
Carbon Films
N
Collect Several leaves. Place blank paper over the leses and rub
et il wilth Ehe did® ol & pencil lead. Your carbon leal rubbings ang

samnikar 10 ey Aoseds thal hawn Dispn GisCoraprad, Plant fogsils, in
particular, ane often rothing mone than o film of carbon on ook

Make an Impression
W
Try this BCtivily G0 wndersiard Mow fossil imprints ang fonmed,

Youd will nead: & papr plate. plasior of Paris, wober, 4 Lrge pagar
cups, Stir slicks, petroleun jelly, faks fossis (leaves, sea shells,
DinD CoMEE, Daips, S5

Fill o papes cups 1,2 Nl with plaster of Paris and two cups

1,/4 hall of waber, Slowly add the plasier from one cup nto ong of
this Cups: with wiiler, and mix thoroughly with this S%ir Stick. Powr the
welrt plasAnT inlo ther papar plate ang sprepd it vinly, FIaco your
*foesgils”™ on the wel plasier. Sel the plales aside for the plasier to
dry (about one hour]. When the plasier is dry, Spréad the
poiroloum jelly over both the plaster and the “fossds.” Mix the
second batch of plasier and pour it on top of the dry plaster and
“foragils, ™ Allow The plasier o dry (aboul one Rour]. Pry thi teg
Lars apart canafully. Resnows th Tossils. Dasornbe what you hoss
made. (The two impressions of the fossil when placed together
forem & md.)

Fossilization in a Sponge
4

Do this expernment 1o understand the chemical process that takes
plac on foasils bufied B sedimant.

Each paw will bid: & large beaker. Bunsen Dburmed, 2 cm oube
Spongn, o sugar solution

Cossober 2 cups | SO0 mil) sagar and 1 cug (250 mL) waber in &
Esiiikisr et 8 Bunden Burnér 1S Make & Sugar soluthcs. ARow thé

SOhlion b0 cool for 15 minubes, Doop T Spongs o the solution
Place 1he Doaker in o Sl phace whens it will not De gisburbssd,

Afber one week, remove the sponge. Talx about what happened
1o the apange. Compans what happened 15 the spange 1o what
FUADPHTE. 1o DO DU in Sadima

FOSSILIZATION 13



Dinosaur
Paleontology

I seene from T-REX: Boack to the Cretnoposs, a perdeorlodogfial Charts i exocl leoalion

af the fossils found af o dig site.

A Brief History of Paleontology

Thee first verifinhle discoveries of dinnsaur bones nndd recogmized thess
oecurrid in England. In 1822, Gideon Mantell creatures as completely
described fgrerodon based on unlike other reptiles,
ita tewthi, moned Willisim r." |1I'Ii.l.'l L. Marsh
Buckland discovered e Edward Dirinker
Megpalosaurus in 1824 I-'-uin_' WErE LW
famons dinceaar

The word cdinosawur
{terrikile :'|'F|I:||-|'| WhA
cained by Richard Orvven
in 1842, As an anatomist
working for London's
Matural History Muscom
during the sarly 19th Eivara Drinker  during the 18908, They
century, he reviewed mnny Looge moeeed cach othor of likel,
d LRSS T rl |-'\-|'.| |].|'\-|_'|,|'\..'\-|_lr||_'-\._ Chitnaesd O, Maralk ;li.il;.,'l arusm, arsd lﬂ“-|ﬂlll..|.:

collectors

Their hitter rivalry
wis lampooned oz The

Hone Wars in newspapers

merass the United States

4 TREX: BACK TO CRETACEOQOUS



Paleontology Today

Since the mid-1960s, paleontalagy has
ween greater notivity and n new direction.
Early palsontalogists were eomoermed
primarily with inventorying dinossurs —
finding sut hew many kinds there were,
hivw thay related to sach other, and what
they looked like.

Teday's generation of dincsanr
paleontologisis is concerned nlso with
il‘ll-l?|'|.'l|‘é[||'||: dlimoaaiar bll.l|l.1.1.'_“|-'. T'I‘ll_-_l.' 1lr|||u.:'
varied backgrounds to the sckenee:
bindogy, zoalagy, batany, geophysics,
chemistry, astronamy, taxonamy and
many oller schentific disciplines, as well
03 geology and comparative anstomy,

The push is no longer to find the
biggest and the best specimens, but to
answer questions about how dinosauars
evalved, lived, died and interactied with
their environments. The fomus is no
longer on dinosaurs, but on the warld of
dinosaurs, This new approach has
provided many new answers, new
theories, and new questions,

Lost, Then Found

Therapads (beast fosts) are the most
diverse group of dinosaurs. There are
more than 100 penera known, and
ancther 50 in question. They are found on every
continent — oven in Antareticn.

Thew were alender, bipedal animala with long
legs nnd sharp tecth that were used to catch
and eal prey. Theropad evolution 18 thought to
hawe boen driven by the need to trock, atteck
and fieed more efficiently. The most celebrated
theropod is Tvrannosauris rex,

Although diverse, theropods are rare.
Generally, less than 3 per cent of foasils ai
any site belong to meat-eating dinosmars, One
exception i2 Barnum Brown's legendary
theropod bonebaed on the Red Deer River in
Alberta. In 1910, Brown excavabed nime partial
skeletons from this site, After that, the bonebed
and its lecation were forgotien until 1987,

Using Brown's scant field notes and four
archival photographs of Lhe onginal eamp and
guarry, Boval Tyreell Museum paleontologst
Philip Cwrrie searched the Ked Deer River

16 T.REX: BACK TO CRETACEOUS

ks @f Bormnm Broeas” TN Bheropod boneded.

badlands for the site. “We were Lrying to match
landscapes along the river with those in two of
the photographs,” says Currie. “We spent o day
and a half leoking, but were having no luck.
Another photograph was of the camp, taken
from across the river, | sent someone across in
the bont with the photograph, and they found it
right away — it was that obvious. Now, it makes
senen that the quarry would be close to the
CAHM..

Three high, steep ridges and many hours
later, Corree found the quarry. “All that was beft
of the original quarry was a sinkhole, but there
were lots of fossils. Pieces of skolls, toe bones,
hits af riba.... It locks like Brown excavated only
mbout 25 per cent of the site,”

Because the quarry had vieldesd articolsted
leg bones from nt least nine Alfssrtosaurs and
only twoe bones from ancther species, Curnie
thinks the animals were part of & social groap.



THELIFEOF A
PALEONTOLOGIST

Prospecting

Whicn dirsnsxir FI:II-\."-:I:II!' i alE di
fieldwaork, much of their time is
apend prospecting — hiking ancd
lonkamg al the ground., They lsak for
bones weathered out of thi graiind
ained follow trails of eroded bone
[rapments to their sources, They try
o dotermans i many slher bomes
nre buried, i the bones belong to the
same creature and if entire skeletons

are preserved

I a soeme from T-HEX: Back to the Crotaceous a paleomiology

creme workiag of a dig site prepanes §o rabe molds of the sl

[ P
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Collecting

When a specimen is found, the first thing
dinoaaur palesntologiata and their collection
erowa do is doterming where the fossils ane
positioned in the rock. They dig down to the
lnyer of the fossil using picks, shovels and jack-
'!|.\.|:|:|:|l_'|h ."'ir||.\,||.| ||:| il tols are used to
uncover enough of the apecamen to detormane
its outline, Most of the bone is left anexposed.

Theey thien dig a trench around the specimen
Tiy prodect the fossils from dnmnge, a jacket of
burlagp and plaster s wrapped aroend the top
nnd sides of the specimen block and allowed 1o
larden. A& layer of (iR Daper besprtwpirn the
fossils nnd jacket keeps plaster from sticking
L 1|'.|_' hones

Crews then undercut the fossils, adding
more plaster and burlap, Eventunlly the block
of rock, plaster, burlap and hessil aits on a
sminll eolumn of rock like & big mushroom,
|;|:._l.|l.|||],: 1k CaEy fl,:-r EFUWE L |1|.|| thie block over,
The bottom ol the block 1= then jacketed.

Pratectied |:-_-.' K Lo 20 lll}'l't’:- o
plaster and barlap, the
fassils are transported to
the lab, where they
nre preparcd nnd
wl i bl

Yery large
ApLCINE AR MAy
b b eaey
L mive from
L ald
intnct., In

thess coses,
poris of the
skebeton are
separated and
taken out in
smaller blocks,

Preparation

Al the lab, the alow task of removing the rock
from nround the fossils begins. The amount ol
|r|f|||'|1|:1l_|-c||| |-'!|I:.1|||-|I-|| fromm fi Fossil |'||"'[!-|-"'I'I|-E‘LA.
Imrgely on how carefully it is prepaned.

Irl_'l_'||r|l'l_'|;j||h s fine I;ln.|| & Lin |:|i|:'h. away mk
the rock surrounding the bones. Preservative
ia spplied to crncks to strengthen brittle
fossils. Gaps may be flled. Preparation
nroand smnll or delicnte bones s done using
microacopes, giving technicians detailed
imEes.

e Uhe ApRCITEn 18 |:|r|-|:-.-||:'|-|‘]_ milds of
the fossils may be mode by applyang layers of
ligguid latex to the fossils. When the Intex
dries, the mold i= removed and wsed to east
replicas of the fossil for stedy, cochange wnd
exhabil,

Research

Years can be spent studyang o single specimen,
comparing it to similar fossils nnd
reviewing research. Putting a
nams: to m fossil con require
many lsoura of research,
reference to larpe
numbers of
paibl icationg and
comparisons to other
[ossils an callectsons
mround the world.
IT th BT
provides new
information, the
paleantodogiag
WTiles [ P
describing the
research nmd
conclusions and
subamits it for
publication in n
scientific pournal

A lab technician carefielly chipe away ek

thal aprraunda & foaail
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Classification «nd Pedigree

In o gcene from T-R EX: Back to the Cretaceous, palecafalogal Doneld Movden (Peter Horton)

] "l.I .F.'.'.'."|I'|'I".I :"‘:'I "ll'll-l

Biological Classification Systems

Biological clnssificntion systems growp oRgnnisms

together in & pattern that reflects their relation-

_.h'_|:.-\. with ofher onganisms

for exnmple, how

Kari Colemsan) digcoper a rare eg-shoped foesn

.\,-|.|:-||'la. e related Lo IFANEES Or v
oringes are nelated o grape fruits nnad
lemons

PHYLUM
CLASS

ORDER
FAMILY

GENUS

THTBNNGEEETUS

SPECIES Tymanrosaunss mx

]
I 1
Reptika Barmimsadin
]
I 1
Cauriechia Ormithischia
[ s |
Ty e an, il vt Trdsoacborviicd g
]
—_— 1 r !
Albsrinsaurus Trcsioan Sauncendlhoieaies

Alberbosaunss biwstus

Trdchn formrcesies  Saurcenithalagiey mongolionsns

Hinlagmiral slossflealfon systems wre henerchioel - emck

O 6 MO Sroudps dm LN mes

r step. The higher

ity dr P AETEr hy

._'I'h '.'I_l."" [ LA PR e e Pa Pl

L Pety -'.-"-II- ...'. rl'lll.'rl |.I Pl it I.'I-!.-lI 17
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Dinosaur Cladistics

Early biological classification
svatems use overall similarity
betwesn organisms as an
indicataon of how they are rolated.
Clodistics introduced o different
appronch.

Cladiatics groups organisms
soconding o sharsd derived
Tealisres — dwew, TRIRTTT
charcteristion. A derived Teatune
develops only once in the history of
life. Therelore, animals that share
& diarmved Fenfure must inbent ot
from a comimon Ancestor,

Dinsaaurs are animals that
ahare & seb of derived fenfures
found in teir hind logs. The
mhrischiire of dinosnur bips, khees
and ankles differs from that of
all other repliles. It allows the
Bl liggs o b pl.lui”l.ll.m:l
wortically under the body.

In Ornithischian (bard-hipped)
herbivorous dinbeaurs, one of the
barsins ol {his pizlwls priniks Back-
wards, a8 it dess in modern birds
In Saurischinn (lizard-hipped )
dincaswrs, the pelvis podnia
forwards, ne it doos in lzands,
Saurischian dincsaurs can b
eithir berbivaroas or carniverous

Ploresaurs, the fying roptiles,
atidd ichthyoanurs amil plosissnirs,
swimming repiiles, lived during
the tme of the dinosaur, But, they
are not dinpasurs

The Bird-Dinosaur
Connection

The teerms lizard-hipped and bird-
hipped are misleading. The hips
of bird-hipped dinossurs ressmbie
the hipa of trae birds anly

iz icially In birds, the two
benas sire parallel. Adding to the
canfusion, starting in the Jurmssic
ern, Lhe hipa of one group of
snurischian theropods began
chinngng. Millions of years lnter,

Frimimve repiles sich  Moes sivanoed Tt g ol dinossurs.
ok lagh oul 1o the Taptile rase thair B pokitioesd
sides CoSing these beilies off the groond.  veriically under

Feadhers nrw o derrved feotnre used fo define birde
We arsisne all birds hod o single aoncestor beoause dhey ol
feand feathers. Archasopleryx @ oolied o bind bevasse o oo
feathera. In other featirnrs, Archasoplerys i fike o srmadl
carmeicorms dinosans B i we didda ? ko @ bod fealbhers
o were Frouming ariminds aroarding o Beir oreral]
prmiferity we ol call Archasoplerys o dinosour:

CLASSIFICATION AND PEDIGREE 21




whnt were ance leard hips
beeama true bird Bips. Thia
nriginn] group of ditosmirs, the
reaitnrs, guve rieo to binds

Many pnleontolog=ia believe
that this hnpponed sometims
HuUrIng the eiddle L r.lIl_lr
knte JJurassic Period. Clodistc
nnalyss indicntes mony shared
dirivid foatures Botween el
birds wml raptor dinosaurs. Mony
more fentures apply Lo Birds aed
theropeds in goneral, meloding
bl omass, Bloree-toad el aned
the presencoe of o wishbone

Misevaesies b the last decode
provide sdditionsl support to the
bird-thrrnpoud hvpathesis

o
o r"""r_‘_f "r::f
'EF_'LT_'-;:a._‘i‘:

- it

eyl oy @ el

I 18089, Fhilip Corrie
bbb Mo e skl o Trssilon -
wramcally, one of the firal
dinasnurs to b dizeoversd nnad
doperibesd, Bl an the hases of only
its fewth. Currie found the akuall of
the small theropod to be nlmest
ilentical to that of an estrich.

Tail feathers

Sinosnuropterys (Chimo reptife ming) i the fates? in o series of
Bl -offnman urs Beipg S o Cliing, The NPT LI LA e liriend Fa
heiew pmppheaninnr of fraliors ar prado-feathers

T- Rex: One of the Last of the Dinosaurs

Mony peopde have o mixed-up pécture of the world of the
dinosaurs, A common misconeeption is that all dinosaurs
pxisfed af the same time -
that herds of brumpeting
Parosanrlopihes proeed

om thae sther slde all the

bl froen Toeg-reecked
Apatosaurus, while in the
distanee Thrmnnosourus s
chnsed Stegosrurus

While mnny gnpa exisd
in the fossil rooord, we dio
know that Apofosaumis
ol all other long-necked
dinesaurs were al their
hetght during the Jurnssic
Period, 145 to 208 million years ago. In many arops of the
warhl, most hail been replocied by more efficient herdivores,
the duckbilled ond hormed dinosaurs, in the Cretoocowss
Perind {64 to 145 millicn years ngol. Stegosauris wos nlso
1 its hedpht during the Jurasaic.

Although the tByrannosaurs, which include Alberfosnurus
o Tarbosaurns, first developed S0 milbion years age, Tes
was ampng the last of the dinosaars o appear. This pats
Trex closor in time to humans than to Stegoamires amd
Apatoanurus
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QUICK

Dimnsaund sie oivided fnlo
b grasucna betded o Rl
Abhuctewe The kip L s ap
of fever dopanals foeed, Jhe
peailion of dwe of Dheas bomes
dlefehmimes dianiauh gionpd,
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Activities
Dinosaur Families
s W

Use mderence bodks b0 croate o peCiurn chart 0 Shosy dirdsars
Ihart befonged 1o 1he lrord-nippesd denosasur Tamily and the
bird-hippesd dinossur Tamity. Label each piciure with the
dinoLpur's nam.

The Dinosaur Walk
S . i

\'lwl-un.g_ln o group of thres, ook ot the diagrams showing replile
hip poaition and posture. Each group member chooses a position
nnd proclises walking, After 6&ch group member has bhied &
Theol positions, 18k aboul which dinosbur wallk is apsier and
wihich 5 Tasier, Find oul i which wary most Gndsaurs mmand

and iy

rex o fi
Classifying Dinosaurs

Y

Using the Bustrotons of Archasopionyx and Compsognathus,
classiy the two dinosaurs under their piysical characteristics
Compane likgnesses and differencas in the two crentunos.
Séd pape 30 for iusirations.

The Geological Timeline Revisited
i .

M the ciass made tho geological timeSnn eofed, noomorale
dinosaur groups and species inbo £, Some studests muy Emil
the dinasaurs bo welbeniosn ones such as Apsdosaures [Tormery
called Broniosaurus), Tren Stagcsaurus, Ankyfosaures,
Triperatons and Vekookanloe,
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