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Time	  

Rela+ve	  
Order	  of	  deposi+on	  of	  a	  body	  of	  rock	  based	  on	  

posi+on	  

Absolute	  
A	  number	  represen+ng	  the	  +me	  a	  body	  of	  rock	  

was	  deposited	  
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Steno:	  
	  superposi+on	  
	  horizontality	  
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Steno:	  
	  superposi+on	  
	  horizontality	  
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Smith:	  fossil	  succession	  
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Unconformi+es	  

Unconformi+es	  are	  buried	  surfaces	  of	  erosion	  
or	  non-‐deposi+on	  
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Nonconformity	  
Brahma	  Schist	  underlies	  Tapeats	  Sandstone	  
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Siccar	  Point	  
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Coaledo	  Forma+on	  (Eocene),	  near	  Cape	  Arago,	  OR	  
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Biostra+graphy	  

•  Biostra+graphic	  unit	  
–  Defined	  and	  characterized	  by	  their	  fossil	  content	  

•  Stra+graphic	  range	  
–  Total	  ver+cal	  interval	  through	  which	  that	  species	  
occurs	  in	  strata,	  from	  lowermost	  to	  uppermost	  
occurrence	  
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Biostra+graphy	  
•  Index	  fossil	  
–  Abundant	  enough	  in	  the	  stra+graphic	  record	  to	  be	  
found	  easily	  

–  Easily	  dis+nguished	  from	  other	  taxa	  
–  Geographically	  widespread	  and	  thus	  can	  be	  used	  to	  
correlate	  rocks	  over	  a	  large	  area	  

–  Occurs	  in	  many	  kinds	  of	  sedimentary	  rocks	  and	  
therefore	  can	  be	  found	  in	  many	  places	  

–  Has	  a	  narrow	  stra+graphic	  range,	  which	  allows	  for	  
precise	  correla+on	  if	  its	  mere	  presence	  is	  used	  to	  
define	  a	  zone	  
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Trilobites	  

Ferns


Brachiopods
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Ammonites


Achaeopteryx


Seymouria
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When did they live?


Long 
ago?


How long?


All at once?


When?
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Animals of the Past: ���
Patterns in the Fossil Record


Notice the origins…
 Notice the time…




Lithostra+graphy	  
•  Subdivision	  of	  the	  stra+graphic	  record	  on	  the	  basis	  of	  

physical	  or	  chemical	  characteris+cs	  of	  rock	  
•  Lithostra+graphic	  units	  

–  Forma+on	  
•  Local	  three-‐dimensional	  bodies	  of	  rock	  

–  Group	  
–  Member	  

•  Stra+graphic	  sec+on	  
–  Local	  outcrop	  of	  a	  forma+on	  that	  displays	  a	  con+nuous	  ver+cal	  

sequence	  
•  Type	  sec+on	  

–  Locality	  where	  the	  unit	  is	  well	  exposed,	  that	  defines	  the	  unit	  
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Lithologic	  Correla+on	  

•  Cross-‐sec+ons	  of	  
strata	  
–  Establish	  geometric	  
rela+onships	  

–  Interpret	  mode	  of	  
origin	  
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Absolute	  Ages	  
•  	  How	  old	  is	  the	  Earth?	  

•  4.6	  billion	  years	  (4,600,000,000	  years)	  

•  Radiometric	  da+ng	  (Uranium,	  Thorium).	  
Mass	  spectrometer.	  
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Radioac+ve	  parent	  isotopes	  and	  
their	  stable	  daughter	  products	  

Radioac+ve	  Parent 	  Stable	  Daughter 	  Half	  Life 	  	  
	  
Potassium	  40	   	   	  Argon	  40	  	   	  1.25	  billion	  yrs	  
	  
Rubidium	  87 	   	  Stron+um	  87 	   	  48.8	  billion	  yrs	  
	  
Thorium	  232 	   	  Lead	  208	   	  14	  billion	  years	  
	  
Uranium	  235 	   	  Lead	  207	   	  704	  million	  years	  
	  
Uranium	  238 	   	  Lead	  206	   	  4.47	  billion	  years	  
	  
Carbon	  14 	   	  Nitrogen	  14 	   	  5730	  years	  
	  

22	  



Absolute	  Age	  

•  Best	  candidates	  for	  
most	  radiometric	  
da+ng	  are	  igneous	  
–  Not	  necessarily	  useful	  
for	  sediments	  

•  Error	  in	  age	  es+mate	  
can	  be	  sizable	  
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How	  old	  is	  the	  Old	  Red	  Sandstone?	  
a.  Older	  than	  425	  myr	  
b.  Younger	  than	  370	  myr	  
c.  Between	  425	  and	  370	  myr	  
d.  Have	  no	  idea	  
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Geologic	  Time	  Scale.	  	  	  
The	  age	  for	  the	  base	  of	  

each	  division	  is	  in	  
accordance	  with	  

recommenda+ons	  of	  
the	  Interna+onal	  
Commission	  on	  

Stra+graphy	  for	  the	  
year	  2000.	  
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Geological	  Maps	  
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South	  Kaibab	  Fault	  
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