
•  Biostra(graphy	  is	  the	  branch	  of	  stra(graphy	  which	  focuses	  on	  
correla(ng	  and	  assigning	  rela(ve	  ages	  of	  rock	  strata	  by	  using	  the	  
fossil	  assemblages	  contained	  within	  them.	  	  Fossil	  assemblages	  
are	  useful	  because	  the	  appearance	  of	  sediments	  of	  the	  same	  
age	  can	  be	  very	  different	  depending	  on	  their	  deposi(onal	  
environments.	  

•  A	  biozone	  is	  the	  fundamental	  unit	  of	  biostra(graphy.	  	  It	  is	  
characterized	  by	  a	  specific	  assemblage	  of	  fossils	  present	  and	  is	  
designated	  by	  the	  name	  of	  a	  dis(nc(ve	  index	  fossil.	  	  A	  biozone	  
may	  be	  a	  few	  meters	  to	  several	  hundreds	  of	  meters	  thick	  and	  
may	  be	  local	  to	  worldwide	  in	  lateral	  extent.	  



•  To	  be	  useful	  for	  
stra(graphic	  correla(on,	  
index	  fossils	  should	  be:	  
•  Independent	  of	  their	  

environment	  

•  Geographically	  widespread	  
•  Rapidly	  evolving	  
•  Abundant	  
•  Easy	  to	  preserve	  
•  Easy	  to	  iden(fy	  at	  the	  species	  

level	  







•  Many	  marine	  benthic	  
organisms	  have	  a	  planktonic	  
larval	  stage	  that	  lasts	  several	  
weeks,	  during	  which	  ocean	  
currents	  can	  disperse	  the	  
larvae	  a	  considerable	  
distance.	  	  In	  only	  a	  few	  
thousand	  years,	  the	  organism	  
will	  be	  distributed	  as	  widely	  
as	  geographic	  barriers	  and	  the	  
constraints	  of	  habitable	  
temperatures	  allow.	  



•  Some	  lithostra(graphic	  and	  biostra(graphic	  units	  show	  
evidence	  of	  simultaneous	  deposi(on	  over	  wide	  areas	  and	  
can	  be	  considered	  to	  be	  synchronous	  units.	  

•  Other	  units	  may	  be	  related	  to	  narrow	  deposi(onal	  
environments,	  which	  may	  be	  expected	  to	  shiK	  laterally	  
with	  advancing	  (me.	  	  These	  units	  would	  differ	  widely	  in	  
age	  depending	  on	  where	  they	  were	  deposited	  and	  are	  
known	  as	  diachronous	  or	  (me-‐transgressive	  units.	  	  
Examples	  are	  found	  in	  strand-‐line	  deposits	  of	  advancing	  
seas	  and	  among	  deltaic	  sediments.	  



•  In	  this	  hypothe(cal	  example,	  sedimentary	  facies	  migrate	  landward	  as	  sea	  
level	  rises,	  crea(ng	  forma(ons	  of	  uniform	  lithology.	  	  As	  (me	  advances,	  
evolu(on	  or	  ex(nc(on	  will	  cause	  different	  fossil	  species	  to	  occur	  at	  
different	  (mes	  in	  the	  same	  rock	  unit.	  



•  Migra(on	  of	  a	  Lower	  Jurassic	  marine	  sandstone	  facies	  in	  
southern	  England	  through	  progressively	  younger	  ammonite	  
biozones.	  



•  Time-‐transgressive	  nature	  of	  facies	  indicated	  by	  use	  of	  
widespread,	  rapidly	  evolving	  cephalopods	  as	  index	  fossils	  rather	  
than	  slowly	  evolving	  brachiopod	  (ed	  to	  boOom	  environment.	  



•  Geologically	  instantaneous	  events	  such	  as	  the	  deposi(on	  of	  ash	  
layers	  provides	  an	  isochronous	  horizon	  that	  may	  not	  coincide	  
with	  lithologic	  boundaries.	  



•  Chronostra(graphy	  is	  the	  branch	  of	  stra(graphy	  which	  
studies	  the	  age	  of	  rock	  strata	  in	  rela(on	  to	  (me.	  	  	  

•  Its	  goal	  is	  to	  define	  rela(ve	  geological	  (me	  units	  using	  
biostra(graphy	  within	  a	  geological	  region,	  and	  to	  
extend	  these	  defini(ons	  worldwide	  in	  order	  to	  
establish	  a	  global	  geological	  (me	  scale.	  

•  The	  global	  geological	  (me	  scale	  may	  be	  refined	  using	  
event	  stra(graphy.	  



•  The	  best	  chronostra(graphic	  records	  
are	  those	  which	  contain	  stra(graphic	  
sec(ons	  for	  a	  par(cular	  (me	  interval	  
having	  nearly	  con(nuous	  
sedimenta(on	  and	  an	  abundant	  fossil	  
record.	  

•  Since	  gaps	  in	  (me	  are	  common,	  the	  
best	  records	  are	  usually	  those	  of	  short	  
stra(graphic	  and	  (me	  intervals.	  

•  Placing	  single	  boundaries	  is	  much	  
easier	  than	  choosing	  an	  interval	  
showing	  both	  the	  top	  and	  boOom	  of	  a	  
biozone.	  	  To	  avoid	  errors,	  the	  base	  of	  a	  
(me	  interval	  is	  defined	  at	  one	  place,	  
not	  the	  top.	  



•  A	  Global	  Boundary	  Stratotype	  
Sec(on	  and	  Point,	  abbreviated	  
GSSP,	  is	  an	  interna(onally	  agreed	  
upon	  stra(graphic	  sec(on	  which	  
serves	  as	  the	  reference	  sec(on	  
for	  a	  par(cular	  boundary	  on	  the	  
geologic	  (me	  scale.	  	  Most,	  but	  
not	  all,	  GSSPs	  are	  based	  on	  
paleontological	  changes.	  	  Hence	  
GSSPs	  are	  usually	  described	  in	  
terms	  of	  transi(ons	  between	  
different	  faunal	  stages.	  



•  Once	  a	  GSSP	  boundary	  has	  been	  
agreed	  upon,	  a	  “golden	  spike”	  is	  
driven	  into	  the	  geologic	  sec(on	  
to	  mark	  the	  precise	  boundary	  for	  
future	  geologists	  (though	  in	  
prac(ce	  the	  “spike”	  need	  neither	  
be	  golden	  nor	  an	  actual	  spike).	  



•  The	  first	  appearance	  of	  ver(cal	  
burrows	  in	  the	  geological	  record	  is	  
used	  here	  to	  define	  the	  
Precambrian-‐Cambrian	  boundary.	  




