DELTA PALEOGEOGRAPHY and MIGRATION

Introduction

This lab introduces you to the construction of paleogeographic maps from age-controlled stratigraphic data.  Specifically, you will reconstruct a hypothetical deltaic environment as it evolves through a given time interval.  Your time control comes from geochemically fingerprinted volcanic ash layers (bentonites = diagenetically altered volcanic ash).  These ash layers are isochronous units, thus they can be used to correlate between stratigraphic sections.  


Instructions

1) You are given 4 stratigraphic sections (1 through 4), an explanation describing the observed facies, paleoflow measurements, and 3 base maps with the location of measured sections (time periods correspond to the deposition of bentonites 1, 2, and 3).  

2) For each of the stratigraphic columns, interpret the depositional subenvironments (prodelta, delta front, delta plain [channels, floodplain]) using rock types, sedimentary structures, lateral and vertical facies relationships, and paleoflow measurements). Name the subenvironments next to the stratigraphic column and list ALL the observations you used to make the interpretations.

3) Using your interpreted depositional environments and the bentonite layers as correlation time lines, reconstruct what the basin looked like at 3 different time periods; the time intervals should correspond to the environments being mantled by the ash layers #1, #2, and #3.   

4) Plot paleoflow directions on the 5 separate Rose diagrams.  Label the diagrams to indicate what type of sedimentary structure was used (i.e., lateral accretion beds versus cross beds). 

5) Each paleogeographic map must include: sketch of delta/marine paleogeography using appropriate symbols indicating floodplain, channels, prodelta, etc., and arrows illustrating general paleoflow directions.  Remember to watch your horizontal scale!  Your map should interpret (and show) paleoenvironments in location inbetween and beyond  individual section locations.

Due at end of lab

1) Stratigraphic columns with depositional interpretations and list of data used for interpretations.

2) Three paleogeographic maps and 5 Rose diagrams. 

3) Written description (<1 page) of how the delta migrated through time This should include: descriptions of delta migration trends (direction, relative rates, positions), channel abandonment phases, and shoreline migration and trends.     


