ESC 402

Laboratory # 10

Paleogeographic Reconstruction: Playing Wegener in a Mock World

Introduction
In past labs you have completed exercises on stratigraphic correlation, mapping, and facies analysis.  This week you will bring together all of the geological skills that you have learned so far and interpret the paleogeographic and tectonic history of a hypothetical new world.  This new world is known as "New Hampshire" and in its present configuration it has 4 continents (Kingsbury, Morse, James, and Hewitt).  Given the evidence at hand, your job is to reconstruct the tectonic history of this new world.  Below is a summary of the different types of evidence that are available to you for this exercise.

Evidence
There are several different lines of geological evidence that are available to you for determining the geological history of this region.  

The Modern World - The modern tectonic setting (locations of divergent and convergent plate boundaries) as well as the present day geography and physiography (location of continents and mountain ranges) provide the end result of the long geological history of this new world.  

Stratigraphic Sections - Twelve stratigraphic sections from around the entire new world provide the sedimentological and paleontological evidence that is key to understanding the past tectonic and paleogeographic setting of each continent.  Each section is split into 12 time intervals that correspond to the periods of the geological time scale (Cambrian, Ordovician...).  These sections can be found in the (Course Documents( part of the class web page (http://earth.unh.edu/esci402/esci402.html)

Lithology - The succession of lithologies in each section provides a record of depositional environments through time.  Remember, a typical succession of lithologies during plate convergence is ash interbedded with shale (indicating initial volcanic activity), flysch (deeper water facies deposited in the subsiding forearc region as continents get closer), followed by molasse (shallow to terrestrial deposits shed off of the new uplifting mountain belt after collision).  A typical succession of lithologies during plate divergence (rifting) is arkose interbedded with basalt flows followed by a passive margin sequence of sandstones, shales, and limestones.  Sequences of marine deposits in continental interiors ("cratonic sequences") provide evidence of past changes in sea level.

  


Paleontology - The succession of fossils provide a means for determining when different continents were connected in the past.  Continents that share fossils for a given time interval were either connected or close to being connected during that interval.

Isotopic dates - Radiometric ages of the basement rock in each section provide important information about the geographic extent and age of the original continental cratons.

Questions
Once you have gained an understanding of how each type of evidence will inform you about the past and are comfortable with the example that is provided, answer the following questions.  Feel free to cut out any of the information in the lab handout or use any of the rocks and fossils provided to help in visualizing your paleogeographic reconstructions.  Use the questions to guide you through the entire geological history of this new world.

1) How many different cratons exist in this new world?  How do you know?  Color in each of these areas with a different color and provide a simple legend for your colors below.

2) How many pieces of different cratons make up Hewitt? How might this have occurred?

3) Which sections preserve cratonic (e.g. entirely passive margin) sequences?

What do these sections indicate about changes in sea level through time?  Why?

4) How many different continental landmasses were there in the Cambrian?  How do you know?

Which cratons were sutured together?  How do you know?

When did they begin to rift apart? How do you know?

5) At one point in time the southern part of Morse and the northern part of Hewitt were sutured together.

a.  When did they start moving towards each other?  How do you know?

b. When did they begin to collide?  How do you know?

c. When did they become completely sutured? How do you know?

d. When did they rift apart? How do you know?

6) What kind of feature do you think column L represents?  Why?

When did L form?

When did it begin to collide with James?

7) When did the mountain belt to the SE of "D" form?  How do you know?

8) When did the volcanics on Kingsbury start?  What do you think caused this to happen?

9) Draw a paleogeographic map for the Cambrian, Carboniferous, and the Cretaceous.  Each map should show the relative location of the continents and the location of major mountain belts.  Remember, continental positions for any one time period are constrained by their locations before and after the period you are interested in.  Use the back of this sheet if you need to.

