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2007, Paleoecology:  Questions for Final Exam

Exam questions will be drawn from the following list.  Also, be able to answer questions on diagrams we discussed in class, particularly ones from assigned readings or handouts.

Crinoid Paleoecology
Kammer and Ausich, 1987:  

Which groups of Mississippian crinoids had pinnulate arms?   Non-pinnulate arms?

What are the four mechanisms of aerosol filtration feeding?

Which are most effective at low current velocities?  Which at high current velocities?

Describe how current velocities controlled the distribution of the different groups of Mississippian crinoids in different sedimentary facies.   Be sure to specify the crinoid groups and the particular facies.

Which pinnulate crinoids dominated in carbonates?  Why?

Which pinnulate crinoids dominated in clastics?  Why?

Describe the probable difference in food preferences between pinnulate and non-pinnulate crinoids.

Kammer and Ausich, 2006:

What were the two factors responsible for the highest generic richness and overall abundance of crinoids during the Mississippian?
What role did the Late Devonian mass extinction event play in creating widespread encrinital limestones during the Mississippian?

Why were carbonate ramps important in the development of widespread encrinital limestones during the Mississippian?

Draw a sketch showing the difference in marine circulation between a carbonate platform and a carbonate ramp.

Why did the advanced cladid crinoids replace the camerate crinoids during the Late Paleozoic?

Student presentations:

Cowen, 1981: Describe the similarities between food gathering in melocrinitid crinoid arms and the possible layout of a banana plantation.  Why wasn’t this pattern of arm branching more common in crinoids?

Baumiller, 1982: Could crinoids function as kites to hold themselves up in the current and even relocate themselves on the seafloor?  How was this question evaluated by Baumiller?  Explain the approach and conclusions.

Kammer et al., 1997:  What is species longevity?  What is the eurytopy index for a species?  What was the relationship between longevity and eurytopy in the five clades of Mississippian crinoids?

Ausich, 1980:  Which morphologic characters did Ausich measure in order to characterize crinoid functional morphology?  What did Ausich demonstrate by plotting arm density, D, versus ambulacral width, W?  Describe the two ways in which crinoids divided up the available niches by niche differentiation.

Baumiller and Plotnick, 1988:  What were the three hypotheses for the function of the wing plates in the crinoid Pterotocrinus?  Which two hypotheses were tested?  Which hypothesis was accepted?  Explain why.
Oxygen Deficient Basins

Brenchley and Harper, 1998:
Make a sketch illustrating the vertical distribution of dissolved oxygen values in the modern ocean.

Define:  oxic, dysoxic, anoxic, aerobic, dysaerobic, anaerobic, exaerobic

Create a table or chart showing the oxygen concentrations associated with anaerobic, quasi-anaerobic, exaerobic, dysaerobic, and aerobic biofacies.
How is thermohaline circulation related to benthic oxygen levels in the ocean?

Explain why the oxygen-minimum-zone (OMZ) occurs between 500-1000m in the world ocean.

Make a sketch illustrating how species abundance and diversity is related to water depth and oxygen levels in the Black Sea.

How can trace fossils be used to study oxygen levels in benthic sediments?

What is the significance of low-diversity, high abundance fossil beds in black shale sequences?

What does the presence of benthic invertebrates in the black Posidonienschiefer indicate about the position of the redox boundary?

Lecture notes from Demaison and Moore, 1980:
How does oxygen supply and oxygen demand interrelate in the production of black shales?
Describe the four main anoxic settings for black shale deposition.

Is there a correlation between high organic productivity and organic content of bottom sediments in the ocean?  Explain.

How does the rate of bioturbation control the the metabolic activity of anaerobic bacteria?  Discuss the role of nitrate and sulphate reduction.
The accumulation of lipid-rich organic material in sediments is associated with what type of metabolism?  Explain.

What are the two primary causes of oceanic anoxia?

How do anoxic lakes form?  Are they important sources for hydrocarbons?

How can anoxia form in the open ocean, such as in the northern Indian Ocean?

Why is a “positive water balance” necessary for silled basins to become anoxic?

Make a sketch of a positive water balance basin.

Make a sketch of a negative water balance basin.

Define thermocline and halocline.

Describe the climatic conditions that produced worldwide oceanic anoxia and widespread oil source beds during the Mesozoic.

Why would the paleogeographic position of ancient continents be important in the search for petroleum source beds?

Arthur and Schlanger, 1979:

What is an OAE?

When were the two major OAE events during the Cretaceous?
What are the conditions required for an OAE?

List the necessary conditions for the formation of a giant oil field of Cretaceous age.

Describe the sequence of geologic events that produced giant oil fields in rudist reef carbonate rocks.

Student presentations:

Ettensohn, 1992:  Briefly describe the roles of paleoclimate, paleogeography, and tectonism in the formation of Devonian-Mississippian black shales.
Ettensohn and Elam, 1985:  What are the conditions associated with the formation of a pycnocline in an epicontinental sea?  What characteristics of the rock record can be used to recognize an ancient pycnocline?
Malinky and Heckel, 1998:  Define a core shale.  Where do they form?  How does the taphonomy of core shale faunas differ from other marine units?

Huber et al., 2002:  see below

Biogeochemistry and Climate Change
Huber et al., 2002:
Characterize oceanic paleotemperatures during the Cretaceous.  Are there any trends evident?

Characterize how latitudinal temperature gradients differed from the Cretaceous to the recent.

Describe how the “greenhouse” changed.  

What does the paper conclude about the possibility of significant Cretaceous glaciation?
How can the paleotemperature records of benthic and planktic forams be used to inferr times of oceanic stagnation vs. oceanic mixing?

Prideaux et al., 2007:
Describe how the record of speleothems can be used to characterize climate change during the last 300 ky in southern Australia.
How did mammals respond to climate change between 200 ka and 300 ka ago in southern Australia?  How is this relevant to testing the causes of mammalian mass extinction between 45-50 ka?  Be sure to define the hypotheses that were tested.

Kouwenberg et al. 2005:

Define:  stomata, ppmv, pCO2, P(a)
What is the relationship between pCO2 and barametric air pressure?

Describe how stomatal frequency analysis can be used to study the Holocene temperature record?

Describe the two ways in which CO2 and climate change may be coupled during the past millenium.  Which process was most likely prior to the industrial revolution?

Student presentations:

Powell, 2005:

Describe how brachiopod macroevolution was affected by the Late Paleozoic Ice Age.  Comment on rates of orignation and extinction of genera before, during, and after the ice age.  How was the latitudinal ranges of the various genera affected?  How was the stratigraphic durations of the various genera affected?
Barrick and Showers, 1994:

Briefly describe the method for measuring body temperature variation in the bones of Tyrannosaurus rex.
Rieu et al., 2007:

How can changes in the bulk mineralogy and elemental composition of sedimentary rocks be used to study past climate change?  What did this indicate about climate change during deposition of the Fiq Formation of the Neoproterozoic Cryogenian Period of Oman?
Precambrian Paleoecology
Narbonne, 2005:

Sketch the 13C record during the Cryogenian, Ediacaran, and early Cambrian.  Explain any strong excursions in the record at boundaries.

Describe the different taphonomic styles of Ediacaran faunas associated with microbial mats, no microbial mats, and burial by volcanic ash.

Define the difference between stem groups and crown groups of animals.

What are the major ecological differences between the early Ediacaran and late Ediacaran faunas?

Were Ediacaran organisms animals?  Explain your answer.  List the various hypotheses for what these organisms may have been and what Narbonne thinks is the prevailing idea.
What are the different explanations that have been offered for the extinction of the Ediacaran fauna.

