Classical biostratigraphy
· Classical biostratigraphy

· Graphical Correlation

Summary of last week’s material
· Introduced basic concepts behind sequence stratigraphy

· Introduced concepts regarding potential forcing functions for nested stratigraphic sequences

· This approach capitalizes on gaps within   the record as natural stratigraphic boundaries

Correlation of climatic “events”

Natural breaks 
in the record?

· “Natural” stratigraphic boundaries placed at faunal breaks are often associated with a major unconformity. This can lead to problems.

· Alternative is to place the break at a well studied, although more arbitrary, event within the record. (A so-called golden spike”). 

Classical
Biostratigraphy
· Background

· Rationale

· Classes of zones

· Limitations and difficulties

Background of classical biostratigraphy

· Biostratigraphy dates back to the beginnings of modern geology

· Early workers noted that distinct lithologies could  be of similar age based on their stratigraphic position and the similarity of the fossil faunas they contained

· Over the years a variety of ad hoc methods have been developed to determine the relative age of strata based on their fossil content

Species vs. taxon?

· Biological definition of species?

· Group of interbreeding organisms that share a common gene pool 

· Geological definition of species

· Group of readily identifiable fossils with similar traits

Fossils can serve as biostratigraphic markers

· Fossils provide a potential record of relative time since evolutionary events are unique and time is unidirectional

· Not all fossils have biostratigraphic utility

· Potential problems

· Facies or environmental control 

· Variable rates of  evolution

· Some fossils, called guide or index fossils, have particular stratigraphic value
Properties of an ideal 
 index fossil

· Rapid dispersal of the living organism 

· Regional to cosmopolitan in distribution

· Abrupt evolution and extinction events 

· Easily identifiable hard parts

· Common in the stratigraphic record

Environmental Control

· Fossils arise from biological organisms

· Distinct species have specific ecological needs (niche)

· The organism’s niche may thus exert a strong influence on its distribution

Evolutionary 
Control

· Rapidly evolving species make better biostratigraphic markers than slowly evolving species

· Example 

· Slowly evolving, benthic Brachiopods have long taxonomic ranges and are restricted to sandy facies

· Rapidly evolving, pelagic Ammonoids have short taxonomic ranges and are facies independent. 

The classical biostratigraphic approach

· Stratigraphic position of each fossil is carefully noted, particularly first and last occurrences

· Distribution of fossil taxa within a section are compared to generate biozones

· Biozones are then applied to new strata to estimate relative age

Concordance vs. discordance
between dating methods

· Modern approaches seek to place biostratigraphic datums in an absolute time frame by correlating with

· Radiometric dating

· Radiometrically calibrated magnetostratigraphy

· Orbitally tuned oxygen isotopic records

· Results allow identification of time-transgression behavior

Types of Biozones

· Single, dual, multi-taxon range zones

· Lineage zones

· Interval or gap zones

· Assemblage or “Oppel” zones

· Acme or Abundance zones

Single Taxon Range

Dual taxon range 

Multiple Taxon Range Zone

Lineage or phylozones

Interval or “gap” zones

Assemblage zone

Abundance Zone

Summary

· Evolution is the driving force that provide unique events upon which biostratigraphic zonation can be developed

· A variety of ad hoc zonation strategies been have developed

· Quality of the zonation depends to some extent on:

· Rates of evolution

· Degree of environmental control of taxa

· Sampling and preservation issues

Next Lecture:
Limitation of biostratigraphy
and 
Shaw’s
Method of 
Graphical
Correlation
