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Stratigraphy and correlation


For the remainder of the semester we will focus on stratigraphy as well as both classical and modern techniques for correlation of rock units.  Stratigraphy has undergone a revolution over the last few decades, where emphasis on correlating time-significant (genetic) units has usurped basic lithologic correlation.  Yet the two methods are not mutually exclusive.  Over relatively short distances (typically 1-10s of km) lithologic correlation often works well.  However, on the basin scale, one must keep in mind that individual facies grade laterally into each other, so that at any INSTANT in time, all coeval strata represent a multitude of facies.  For stratigraphers to get a better handle on how stratigraphic packaging and cycling functions, we must examine genetic units, rather than pure lithologic correlations.  It is well know that for many of the classical lithologic correlations across cratons are diachronous.  However, stratigraphy based on genetic correlations is not simple.  The important premise is that instantaneous time markers can be discerned and correlated, which is often very difficult in the field.  It is assumed that marine flooding surfaces are essentially instantaneous, and so are used in the absence of volcanic ash beds for absolute dating.  Another potential tool for time correlation is with biostratigraphy, but often times the fossil record is not preserved to the degree necessary for fine-scale correlation.  Recently, magnetostratigraphy, seismic stratigraphy, and chemostratigraphy have shown promise in high-resolution correlation of distant strata.

In your own words define the following terms:

Isochronous –

Diachronous –

Facies –

Correlation –

Datum –

Biostratigraphy –

Magnetostratigraphy –

Seismic stratigraphy –

Chemostratigraphy –

A.  The following page contains three stratigraphic columns with lithostratigraphic units labelled alphabetically.  The numbers that are adjacent to the columns represent the position of fossil taxa that may be used for correlation.

1) Drawing on this page, color the individual units and correlate the columns using conventional lithostratigraphy.

2) Identify an index fossil and correlate it between the three sections.  This correlation represents a time marker.

Based on this correlation do you think the lithostratigraphy is isochronous?

What are some of the problems associated with the use of fossils for correlation?

On the side of the sheet, identify an interval biozone and an assemblage biozone and explain your choices.

Label the first appearance datum (FAD) and last appearance datum (LAD) for each taxa.

B. The final page contains an already correlated stratigraphic panel that emphasizes genetic correlations.  Facies A = peritidal environment, Facies B = lagoon and shoal environment, Facies C = open shelf environment

1) On a separate sheet draw three stratigraphic columns at positions I, II, and III using facies labels A, B, and C.

2) Color facies B.

3) Identify A) backstepping parasequence set, B) forestepping parasequence set, C) aggrading parasequence set.

4) Color the maximum flooding surface red; color any marine flooding surface green; color a transgressive surface blue.

5) Fill in the relative sea level curve to the left of the panel.  Dashed line is for reference while solid lines represent maximum fall and rise potential.  Draw a point at each flooding surface and connect.

