sSUummany/

Stratalprovide a'basisifor reconstructing|Earthrhistory/and
pastisurfaceenvironments:

Mostistrataiwere horizontal\whenjdepositedi(law offoriginal
horizontality), andfallfstratatfaccumulatediiniseguence'from
bottomtoitop)(principle ofistratigraphic: superposition):
Stratigraphicisuperpositioniconcernsirelative time: he
relativeragesiofitwo; strataican be fixed according/torwhether
one of thellayersiliesiaboveior'below the other:
Unconformitiesiare physicalbreaksiinia stratigraphic
sequencemarking a'period of time'when sedimentation
ceased and erosion/removedisome’of the previouslylaid
Strata:

Angularrunconformity/results whenrocks are disturbediby/
tectonic activity prior'to)depositioniofioverlying|strata:

B Ihe geologic time scale constitutesithe global standard toiwhich

geologistsicorrelate local seguences ofistratar

Aformationiisiafundamental rockiunitforfield mapping
distinguished/on thebasisiofits distinctive physicalicharacteristics
andiusually'namedifora geographicilocality’

Systemsiare rockisequencesiand areithe primary time-stratigraphic
unitsiused to constructithe geologic column:

Geologic time unitsiare based onitime-stratigraphiciunitsiand
representithetimelintervals duringwhichithe corresponding systems
accumulated:

Correlationiofistrataifrom place tolplacelis basedion physicalland
bielogical criteriathat' permit demonstration’of time equivalence;
Reliability oficorrelationiis greatestifiseveral criteriarare used:

ihe geologicicolumniisiaicompositelsection ofialllknown strata;
arranged on the basisiof their contained/fossils or other age criteria:

Ihegeologic time scaleisia hierarchy of timerunitsiestablished on

thebasisiof corfesponding time-stratigraphiciunits: Systems (time=
stratigraphiciunits)iand periods (geologic-time units) arelbased on

type sections or typelareasiinlEurope andNorthi/Americar

Stratigraphy.

m ProgressioniofiGeologic EVEnts

= Deposition

s Erosion

B CorrelationtoffRockilUnits

= Sequences

= Unconformities

mRelativelvstAbsolute’Age
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stratigraphy
The Simple Frincipals

& Original Horizontality
(or nuarty zo)
m Stratigraphic Superposition
All rocks secumuisie upward (n lsmporal ondey

GRAND
CANYON

Stratigraphy
Vocabulary

® Aguradation
Deapoaiiion
u Degradation
Sosian
m Unconformity
A brank o gag In & ssdimintany
§ Sequence
Frassfymd part of origlnel jock ey
Baiirded by
u Hisfus
Tha minsing e = mn
¢ ealwer? minry inchiding

stratigraphy

Time

H Time la directly Represented

m Why?
Accumalaffion emd Esaston follow ireguler onder
Chder Rocks are af erosien




Stratigraphy

the Caveats

Stratigraphy

Correlation Critéena

# Thiekness of Strata does define the
duratien of deposition

& Physical
Fhysical Continuily
~ Unoomenon
Lithologle simifarity
- Wy beds
Distinetiva repetfilon of patiernEe
Othars
Isotopss, magneiec, radiometric
& Biplogical
¢ index Fosalin
- Evolution sizge
- palwo-glimete

Eroalon works fram top down, destraying the time
fecord, bit {saves rock record s pressrvetional remamt

B Ercslon reduces rock record In reverse order
of accumulation

8 Duration of eroslon may not be recorded
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Stratigraphy

How to order?

= Stratigraphic Units
Lithetogic Hamogeraity
Dietinet, mappabls units
CSroup
— Formntion

e
el

# Time-Stratigraphic Units
all rocks Ihat wera formed durfng & given Iintarval of timas
Hew o yau know?
FOSHILS

m Unconformity Bounded Sequences
Tectonic Implicetions

Sslnmie Stratigraphy

Stratigraphy

Geologic Time Scale

2 The Geologle Time Scale |s a composite of
preservational remnants of:

8 Unconformity Bounded Sequences (UBS)
® Preserved World Wide

WHY?

. Plate Tectonics!

Tk of Mmoo

Stratigraphy

Plate Tectonics

= Depihs of oceans depends on age of Oceanic
Lititosphere

o Dlder ’IIIM'HNH’E iz colder and denwey
* Denee ithoxphers sinke desped
* Spreading center depti - 1.6 km
100 madepth - 45 km
= Average ocean depih related to spreading rate
* Fasl spreading lesds to reduced sversge |Hhosphere age
thie reduces the sverage depth
® Change Spraading Rates; Change Sea Level |
¢ For o Mded amount of ocean wilar and ocsan basin aron




Stratigraphy

The Geologic Time Scale

|\ a EON - 100s of million years

» ERA 100 million years

— PERIOD 10-100 million years

EPOGH 10s mllilan years

EONS

® Hadean
4.564 bllllon years
* Perlod of Intenze bombardment
Mo record on Earth — but vislbie on Moon 2nd other plansts
2 Archean
« 4-2Bbillion ysars
« Didest rocks
« Earllest life
Little free oxygen In stmosphere
u Proterozoic
2.6 - 0.5 billlon yezre
= Dxygen lavel increessa in stmosphers with more life
* Life evolves from single celis to multicellular
# Phanerozoic
« BO0 milllen years to pregent
« Muiticeliuiar life takes off]




Eras (of Phanerozolc) Perlods

» Palsozolc {old Iife) um Paleczole: Cambrian, Ordevician,

* 840 te 230 million ysers Sllurlan, Davonlan, Carboniferous, Permian
§ E'"'q : 'I'”" ::'::. 2 Masozole: Triassle, Jurassic, Cratacaous
m Mesozoic (middle life) B Cenozole: Tertlary, Quaternary
- 230 to 80 milllan ysars « Epocha: Paisscome, Eocens, Oligecens, Miocems,
* Dirpssurs dominsbed ! Pl ocene Plastocons Holooatie
+ Megrumuis xnd Novwering planis firsf wppaarsd
m Cenozoic {recent life)
« 80 millon yesms o pranent
- Mammals dominas
* Grasson first sppear
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