


What Is the origin of the Earth?
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* e cloud elmatenalivegan torrotate: anad
continues; e contract. . .

® [[he more It contracted the faster it retated. . .
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® | arge clusters eligas, dust; & Tineroeck
particles still revoelved arotnd the young Sun.

® he clustersicomposedi o denser materials
remained relatively: close toi the Sun;, while the
less dense clusters were farther from the Sun.
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* Shonly aniertherEariNormed; radieaCtve
matenalfandparticiesttnatwenerstill coelliding
calsed parialimellingl e tne Eartn's
INLERBNE ..

* s melting causeditiie: dense; Neavy
matenals ter migrate to) the: center el the: Eartn,
while the lighter materal filoated towards, the
surface.



S heNmeyveEmeEneiRrtnermatenalsiinat
COMPOSE the eany Earin alloWwed gasSESHo
ESCAPE:

*INESE Gases eventually iermed tne early.
atmesphere, WHICHNA U TermEd thE GCEANS.



HoeWis therEarih Sttaea?

Prnciple offUniformitaranism —1tne
assuimplienrtnat the  nattral PreCESSES
OPEratingiin' the: past are; the; same: as
[liese thal can ve esenved eperating in
e present.




“The Present is the key to the
past™




There are two ways to determine
how old something is. . .

* Belativerage — lilie age; ol aiessiiior ek
comparead withrethers aroundit.  Belatve
dge AOES Not give you anrage;in years!
You just use I te determine. lif Semething 1s
older or Younger: than semetning else.

® Absolute age — Tihe actual age, inyears.




Methods used to determine
relative age. . .

S Orngmalthorzentality’— RIS prnciple stales
tat sedimenisiare eriginally depoesitedlas
hoenzontal layers.

I Principle (orlaw) of Superposition —
Sedimentary. layers are deposited o top of
each-other, leaving the oldest layers on the
pottem and the youngest on top.




@nce merrelatve age or:
Semenngis
determined’. . . then what?
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Correlationtliechnigues:

SWalking 'therQuicrops — deneby iellowing
a |2y e el reck emIene end ol the OUICIepITo
e etner.




Correlationtliechnigues:

S SImMIar rock Ay pesi— rocksHinrdiiierent
OUICropSsIcan e matchediir similar rock iypPES
arefound m a similar pattenn.




Correlationtliechnigues:

Slndexifossils’ - Used ieriind tne age oiiiie
MOCKIM WhHICANIISTTOURG. IENEST IRNEEX
[essilisiare’ erganisms thatiwere arounadiiera
short tinme, butwere fieund ever a large area.

Some radioisotopic
dates obtalned



Quaternary

CENOZOIC ERA ot

{Age of

Recent Life) Tertiary

Period

Calyptraphorus velatus

Neptunea tabulata

Venericardia planicosta

Cretaceous
Period

Scaphites hippocrepis | =y T

Inoceramus labiatus

MESOZOIC ERA Jurassic

(Age of
Medieval Life) o
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Perisphinctes tiziani

Triassic
Period

-— '.|
Trophites subbullatus ( i

§

Parmian
Peariod

Leptodus americanus

Pennaylvanian
Period

Dictyoclostus americanus

Mississippian
Paeriod

Nerinea trinodosa

P“LEEEIPL':; L Devonian

Ancient Life) Period

Palmatolepus unicornis

Silurian
Period

Ordovician
Period

Hexamoceras hertzeri

Tefragraptus fructicosus

Cambrian
Period

Billingsella corrugata

FRECAMBRIAN
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Correlation by fossi




Correlationtliechnigues:

SVolcaniciashideposits - When a volcano
erupts vielentlys alayer o Velcanic asiils
spread ever a large area. lnese ashifalls are
Very: rapidievents, whichi makes them a very.
reliable time marker:







Does the law of superposition
and correlation alway/s Work?

Sl that may, gerWrene WHeR thying te
determine relatve age:

* Unconformities — Breaks, orgaps;, i a
SEeries of rock layers.




Types of Unconformities

SARngularunconformity’—A'placeWihere
sedimentan/layersiatene angie anein
contact with sedimentan/layersat a aiiferent
angle.




Formation of an angular unconformity

— e e, il I O .

Erosion

Uplift and tilling\




Types of Unconformities

Disconformity—Aniregulareresional
Sliiace etween paralliellayers ol reek:
Eresional stifaces are usually drawimn as

sguigaly lines:




Formation of a disconformity

Gl S N R T A LS AT R
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Uplift and erosion

Deposition



Types of Unconformities

SNonconformity.~ AplaceWHere
Sedimentan/ recK CoOmMESHn coptactwitn
IGAEGUS OF METAMONPRIC EEK:




Formation of nonconformity

Nnn'};{}nfarmity

Uplift and erosion of
overlying sediments

e
IR el

Intrusion of magma



Disconformity

Disconformity .,,}ﬂ
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Other problems with
superposition and correlation:

* Hiatusi— Anrarea withinle gEvIegIC CHoSsS
SECUIONIWHENE a eCK |ayERIS Mot Present, vut
IS present elsewhere

® Anomalies — Anomalies are unusual
occurrences. Semetimes, areas will'have an
Index fessilifeundiin the: INCorreCt time. period.
Other times; layers will'lbe found inthe
INcorrect order.




What about Fossils?

S pPaleontology’—tie scIEnce: tiiat USES eSSIIS
(o study liternpasiieeologic time:




What about Fossils?

Eossil— Anyiremains; trace; orimprintofa
IVIRGIING that nas BEeEen pPreserved in tne
EQrtirs Crust.







Fossilization can only occur If:

e erganisms must ke uiedrseen aiter
ey die; O tner lrace  Olf an' erganism must be
PUHEG SEORIalEr It IS Made.

*® Organismimust have: hard bedy parts
(Invertelbrates withr shells, vVertebrates with
skeletons)



es of fossilization:

S Petriaction — e pPrecess WhHEE Organic
matierisireplaced withrminerals:  Belrfied
WeEAd ISTiie mestWellsknowin result o1 tiils
PrOCESS.




Types of fossilization:

S Carbonization = HECORVESSION Ot eraanic

matier Intercaron; Or a caron residue:
Coal Isiormeditiiroughlcanoenization.




Types of fossilization:

lrace fossilsi— FoeiprnLs; tralls,; and etier:
racesollife; Where e erganismiiselifis not
necessarily presemned.




Types of fossilization:

S Molds & Casts'— A mold s aniimpression: of

a fessilmrtnereck: e erginalfessil may,
e dissolvediaway: and the space! filled i,
leaving a cast:







@' Is an absolute date determined?

SRadieactive decay’— e PreCESS Y WHICH
URStaldle ISeIePES: Break apart SpenRtaneously,
gIving ofiff enerays, stbatemic particles; o
oJo)ig):




Dve:ay of a Radioactive Element

Energy and
particles

N

Start

Number of half-lives




ISotope— Atemsiol tiersamerelement tigal
HaVee sameMUmMPBER O pProIeNS (anad
HENCE thE Same: chemical properties); puta
diiferent AUMBEr 6 AEULENRS, and thereiore;
different atemic Welgnhts:




* SOMENOCKS aned CIHERMAlEHal CoLal
clemenRiswitiratemic AUCIENtiiat UREEran
radioaciverdecay: ..

*® GEenlogists have determined therate: atwhich
ISOIEPESIUNUENgo) radieactive decays . .

® By determining hew! much off the ISetope has
Pecome stable (e now: much of the
radioactive Isotope remains), an ansoelute
age can e determined. . .



s HaliElire —iettimerequirediornalifeita
MESS OlfradicaCHVE aloMIsH o dECAY:

* Carbon=i4d— A ISeIoPE ol Eanen ieundin
allflivingitihimasttiiatisiconstantiy replacead
whileranerganismiisialive; Ui BEQINS! 1o
decay’ as seonias;it'dies. IS ISetePE! IS
USEd to date “recentiesslis (thousands: ol
years, old).
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