Name: ___________________

Stratigraphy and Geochronology Lab

Topic 1: Sedimentary Rocks and Facies

Part 1. Sedimentary Rocks (Tuesday Lab)
A. Examine the sedimentary rocks available in lab. Make descriptions and interpretations of each. Clearly separate descriptions from interpretations.

B. After finishing a first draft of description and interpretation, answer the following questions.

1. What kinds of information can sedimentary rocks provide?

2. What observations do we make about sedimentary rocks?

3. How are these observations related to the information we’re after?

C. Using a different color ink or pencil, refine your observations and interpretations of the rock assemblage.

1. What further questions do you have about these rocks? Write them down.

2. Discussion.

Part 2. Sedimentary Facies (Thursday morning discussion)
A. What is a facies?

1. Group discussion to build a definition

B. Characteristics of facies

1. Rock associations

2. Rock groups

3. Similar environments produce different facies

C. Why is this concept important?

1. What do rock descriptions have to do with this concept?

Part 3. To hand in — Due Tuesday, August 26 at 11:00 a.m. [typed]
D. Description (not necessarily a name) of each rock in the collection

E. Environmental interpretation for each rock in the collection with unanswered questions
F. Copy of your “lab notebook” from Tuesday 
G. Due Thursday, August 28: Homework sheet on sedimentary rocks

Name: _________________________

Topic 2 – Facies and Facies Change

Stratigraphy and Geochronology

August 26-28, 2008

Part I. Depositional Environments and Facies (Tuesday morning)
A. List three major depositional systems.

B. For each depositional system, describe the environmental characteristics that control sediment deposition (and ultimately sedimentary rock type).

C. Describe or sketch the spatial distribution of these environments and corresponding facies.

D. How are facies distributions typically described? Check out your textbook and other sources.

Part II. Change in Facies Through Time (Tuesday afternoon)
A. Pick one of your depositional systems and describe what happens as sediment fills the depositional space. Draw the result. 

1. Discuss the features that you would see in an outcrop of limited extent that preserved many layers of sedimentary rock from this environment

B. Repeat for a second depositional system.

C. Now, consider what would happen if sea level rose in each depositional system.

D. What if sea level fell?

E. Can you invent some “rules” for describing these changes or “shortcuts” for describing/sketching the rocks that result from these environmental changes?

Part III. Walther’s Law & Facies Change (Thursday morning)
Prompts to Think About —

A. Draw the following:

1. Facies migration along a shelf during regression caused by high rate of sediment supply (use sandstone, siltstone, shale):


2. Facies migration along a shelf during transgression (use sandstone, siltstone, shale):


3. Facies migration along a shelf during a forced regression (sea level fall):


4. A stratigraphic section representing transgression on a clastic shelf (separate sheet).

5. A stratigraphic section representing regression on a typical clastic shelf (separate sheet).

F. Using the first diagram as a model, correlate each set of columns on the next page. Identify the direction of the basin and shoreline (E or W). Identify periods of transgression and regression and periods of maximum transgression. Volcanic ash units may be considered timelines for this exercise. For these diagrams, the facies present are conglomerate (most nearshore), sandstone, shale, and limestone (most offshore).

G. What is Walther’s Law?

Is it a useful concept? Why or why not?

H. What does it mean if Walther’s Law is “violated”?

Discussion

To Hand In —

For the material you will hand in (due Tuesday, September 2), you’ll focus closely on a single depositional system. Choose one that is sea-level (or base-level) influenced and that you think you can represent well in your diagrams. You’ll hand in the following:

· Description and/or sketch of sedimentary rock distribution in the depositional system

· Descriptions and/or sketches of facies change through time in the depositional system


Include sedimentary infilling, sea level rise, sea level fall as driving forces

· Cross-section and stratigraphic section of facies change through time in the depositional system.

· Short discussion of Walther’s Law and its applicability to stratigraphy (answers to G and H above)

Topic 3 – Stratigraphic Column

Stratigraphy and Geochronology

August 26-28, 2008

Objective —
In this exercise, you will produce a drafted stratigraphic column of the section you measured at Rainbow City, AL.

Instructions —

· Photocopy your field measurements to hand out to your classmates – make sure your names are on the measurements. Make a copy for the professor, too.

· Put the full section in order from base to top. There should be a few feet of overlap between the top of one segment and the base of the one above. While you’re all still in class, make sure that you know where the overlap is for each section. At this point, you might want to spend a little time making a rough draft for your section – sketch in the major features of your stratigraphic section. This will help you make sure that you have enough information to complete your column.

· Choose your scale and symbols. Calculate how much section you have altogether, and choose a scale that will (1) show most of the features you want to show (in this case, you should have a scale where the average bed thickness will be something you can draft to scale) and (2) won’t take up a mile of paper (you can expect, though, that the section will be longer than a single sheet of paper). 

· Create a “form” for your section, with the scale gradations drawn on it (for example, you might have 5-foot intervals marked off). Look at the handout, figure 2.3 to see what a form might look like. You can then print out a bunch of blank forms to draw your section. If you want to work as a class to make a form, that would be fine, or you can create your own.

· Draw your stratigraphic column, neatly, using a graphic representation as shown in Figure 2.3 on the handout (see symbols in the appendix – last page of handout). Note: it will probably be best for you to use a pencil for your initial column drawing, then use black ink to finalize and draw the symbols.

· You should have a lithologic description, but it doesn’t need to be as detailed as the example in Figure 2.3, as this wasn’t really the point of our exercise this week. 

· Don’t forget a legend to explain the symbols you used.

· Write a short (1-2 paragraph) interpretation of the depositional environment represented here. Include an interpretation of how this environment might be changing upsection (with time). Make sure you list the evidence that supports your interpretation.

To Hand In —
Hand in your completed stratigraphic column and interpretation by Thursday, September 11. I’ll keep a copy of everyone’s field measurements today, so you don’t need to hand in another copy.

Name: _________________________

Topic 4 – Cyclicity, Correlation, and Lithofacies

Stratigraphy and Geochronology

September 9-11, 2008

Guiding Questions: 

1. How does relative sea level change result in cyclic stratigraphic patterns? How can these patterns be recognized?

2. What do Walther’s Law and cyclicity suggest about correlation? What criteria are good for correlation among sections?

3. How do variations in sedimentary rock type and thickness contribute to our understanding of basin development and correlation?

Reading:

Chapter 9

Cyclicity (Tuesday AM):
1. Draw a stratigraphic section of a nearshore clastic shelf during regression. What is the general pattern? Next to it, draw a similar section for a nearshore carbonate shelf during regression. Highlight similarities and differences.



2. Do the same for transgression.


3. Repetitive cycles of transgression and/or regression are cycles. List some causes of cycles and the stratigraphic and spatial patterns you might expect with each cause. You should be able to come up with at least four.

Lithofacies & Basins (Tuesday PM)
During Tuesday’s lab period, you will begin work on two lithofacies exercises designed to help you visualize lateral facies changes in a basin and to begin thinking about how and why rock units are correlated. Complete both exercises – you have two weeks to finish this activity.

Correlation (Thursday AM):

1. In correlation, the object is to connect units deposited at the same time, or in the same environments at similar times. Explain why these two objectives might differ and why you might want to correlate in different ways.

a. Under what circumstances would the two objectives be the same?

b. Under what circumstances would the two objectives be very different?

2. Most of the time, we’d like to correlate units deposited at the same time. What criteria might be used in connecting synchronous units? For each criterion, explain whether it would be good or poor in achieving correlation.

To hand in — You will hand in the products of both lithofacies exercises, including the lithofacies maps (2), clastic ratio table, completed lithofacies key (ternary diagram), and answers to questions from both parts of the exercise. These are due September 23 by 11:00 a.m.

Topic 5: Parasequences 

Stratigraphy and Geochronology

September 16-25, 2008

Guiding Questions:

1. How do cycles occur in the sedimentary record?

2. What is a fundamental “cycle unit”?

3. How are stratigraphic patterns observed at various scales (time and thickness)?

Reading:

Chapter 9

Scale and Cyclicity:

1. What stratigraphic patterns are observed at very small scale (within single beds)? Why do these patterns occur?

2. What stratigraphic patterns might be expected to occur across a bed set (several beds together)? Why would these patterns occur?

3. How could bed sets create stratigraphic patterns? What conditions would produce various patterns of bed sets?

Parasequences and Parasequence Sets:

A bed set (discussed above) is called a parasequence.

Formal definition: Relatively conformable succession of genetically related beds or bedsets bounded by marine flooding surfaces and their correlative surfaces.

Interpretation of environmental change during parasequence deposition: 

What stratigraphic pattern would be expected for a parasequence?

Lateral and vertical relationships within a parasequence: generalized diagram —

Parasequence sets – several parasequences stacked together (environmentally related)


What three major patterns could parasequence sets produce over time? Draw 3 diagrams. How would we interpret each pattern? Describe the relationship between sediment supply and accommodation space for each type of parasequence set.
Topic 8 – Biostratigraphy

October 21-23

Guiding Questions:

What is the relationship between fossil distributions and time?

How is biostratigraphic time determined?

What uncertainties exist in biostratigraphic analysis?

Reading:

Chapter 7 (pp. 140-152)

Inventory of Prior Knowledge — Take 15 minutes and write!
Tell me some things that you already know about biostratigraphy.

How is a biostratigraphic age determined? [give me the steps that one might take to get an age]

How reliable are the results of a biostratigraphic determination?

What are some potential sources of error in biostratigraphic determination?

What kinds of fossils are most useful in biostratigraphy?

Do we need to worry about evolutionary patterns in biostratigraphy? Why or why not?

Topic 9: Chemostratigraphy & Event Stratigraphy

Prompts and discussion

Overview: Chemostratigraphy uses geochemical changes in sedimentary rocks as time indicators or correlation tools. Event stratigraphy is similar in that it uses unusual events that leave distinctive sedimentary evidence (e.g., large storms, tsunamis, glacial horizons, etc.) as time markers. A critical assumption of both methods is that the records are regionally to globally synchronous and recognizable across facies (similar assumptions as those for biostratigraphy).

Reading: 

Saylor, BZ, Kaufman, AJ, Grotzinger, JP, and Urban, F., 1998, A composite reference section for terminal Proterozoic strata of southern Namibia: Journal of Sedimentary Research v. 68, p. 1223-1235.

Background: 

1) Sections on Geochemistry (7.2.3), Stable Isotopes (7.2.4) and Paleomagnetism (7.2.5)

2) Prothero (1990) – pp. 272-274 (attached)

These background readings, while short, will give you an idea of the reasons that it might be sensible to consider geochemical changes as good time markers.

Points to consider while reading:
1. What data are considered in generating the initial correlation among sections in Namibia?

a. In other words, how are the correlation lines in Figure 3?

b. Evaluate the strengths and weaknesses of constructing a correlation this way.

2. Explain how Figure 6A was generated. 

a. Evaluate this method of generating a single stratigraphic column from multiple localities.

3. What patterns are evident in the carbon isotope patterns from Namibia, Canada, Spitsbergen, Oman, and Siberia? Look for both similarities and differences.

4. How do the ash beds present in Namibia help in generating a global view of change?

5. Figure 7 is a graphic correlation diagram that uses isotopic data rather than biostratigraphic data. 

a. What conclusions can be drawn from the diagram?

b. Evaluate whether this is a good method for drawing these conclusions.

6. What is the usefulness of studies like this to future work in chemostratigraphy or for work in other sections of Late Neoproterozoic age?
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