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Graphic expression of correlation


A statistical view of the time equivalence of stratigraphic levels in two or more sections is accomplished by plotting biostratigraphic range data on a bivariate plot.  This is useful because the database of fossil assemblages can get so large that it is difficult to find patterns for correlation.  Shaw (1964) first introduced the use of graphic expressions of correlation.  This technique involves the plotting of first (FAD) and/or last (LAD) appearance data, as absolute heights in sections placed along the two axes.  The straight line connecting these points is the line of correlation.  The second result of graphic expression is to determine relative accumulation rates, expressed as the slope of the line of correlation.  A third result is an estimation of the relative age of the bases of each section, as determined by whether or not the line of correlation passes through the origin.

Readings: Shaw (1964) Time in Stratigraphy.  New York: McGraw-Hill, pp. 119-154. 

 Knoll, A.H., Kaufman, A.J., Semikhatov, M.A., Grotzinger, J.P. and Adams, W.R. (1995) Sizing up the sub-Tommotian unconformity in Siberia.  Geology 23: 1139-1143.
A. Plot the stratigraphic thickness, including formation and member subdivisions, of basal Cambrian successions at the type section at Dvortsy along the Aldan River and at the Anabar Uplift along the Kotuikan River, on the two axes of a bivariate plot.   Add 50 meters at the base of the section of the Anabar region (Fig. 1) to accommodate the underlying Staraya Rechka Formation.  The range of biostratigraphically useful assemblages of taxa of small shelly fossils (SSFs) is indicated against stratigraphic height, formation and member subdivisions.  A stratigraphic column from Dvortsy is provided in Fig. 2 with the position of the same assemblages (a – h) indicated against the strata.

What is notable about the position of all taxa in the P. antiqua and N. sunnaginicus zones at Dvortsy and in the Anabar Uplift?  The sudden appearance of these fossils in the type section has been termed the ‘Cambrian Explosion’ of animals.

B. Cross plot the FAD heights of the SSF assemblages in the two sections and connect the points with a solid line.  With stippled lines make projections of the position of each assemblage in Dvortsy to the line of correlation and over to the equivalent stratigraphic position in the Anabar Uplift, and visa versa.

Indicate the slope of the line of correlation in each of its distinct segments?  What does this tell you about relative accumulation rates of the sediments in each section?  Overall, which section is accumulating sediment faster than the other?  Projecting the line of correlation to the axes, what does the intersection indicate about the relative age of the base of the sections? (Write answers on the back of this sheet)

 General questions:

1. Given what you know about what happens to different sediment types once deposited, why do Shaw diagrams tell us about relative “rock” accumulation and not about true sedimentation rate?

2. What is the significance of dog-legged arrays of the line of correlation?

3. How would an unconformity, non-deposition, or faulting in one section affect the graphic line of correlation?  Draw a representative line or lines.

4. How would the repetition of strata in one section through faulting or slumping affect the graphic line of correlation?  Draw a representative line or lines.

5. What other stratigraphic markers might be used instead of fossil appearance data to construct a Shaw diagram?  Explain your answer in detail of how these markers might be used? 
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