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Invertebrate Paleontology and Evolution 186-334B





	Final exam - Wednesday April 28, 1999 - 9:00 to noon.





This exam represents 25% of your final grade.  Answer the five (5) questions. All are weighed equally.





1. The phylum Echinodermata is represented in the Cambrian fauna (e.g. helicoplacoids), the Paleozoic (cystoids, blastoids, crinoids) and the modern evolutionary faunas (sea stars, sea urchins and sand dollars).





a) What are (or were) were the main modes of life among each of these evolutionary fauna?





b) What aspects of the echinoderm body plan do all groups have in common?





c) What variations on this basic body plan (e.g. flattening of test, development of spines) were specifically developed as adaptations to the modes of life that you mentioned in a)?








2. Several trends (shown in the diagram below) were noted in the succession of species of the sea urchin Micraster in Cretaceous European strata. Explain if (and why) the following tests could be used to determine whether Micraster is a conclusive example of punctuated or gradual microevolution.





a. Planktonic microfossils could be collected from the same strata as Micraster. Their evolution (a succession of species or the change with time in single species) could be compared to the record found in deeper-water strata of the same time period.





b. The order in which different species of Micraster appear and disappear and the degree to which they overlap in time and space should be compared at different geographical locations across Europe.














3. Identify the mistakes and reword correctly the following statements. Each one is about the major turnover of marine invertebrates at the Paleozoic-Mesozoic boundary.





a)  The Cambrian, Paleozoic and modern evolutionary faunas refer to the new phyla that evolved following the extinction of the most primitive invertebrate phyla at the end of the Precambrian, Cambrian and Paleozoic.





b) The bulldozer hypothesis states that burrowing animals led to the extinction of the Paleozoic fauna at the end of the Permian period.





c) The rapid replacement of most of the Paleozoic taxa by new ones in the Mesozoic seas is an example of background extinction spurred by an increasingly intense "arms race" between predators and prey.








5. a) detailed studies of the suture pattern of ammonoids can be used to determine if a species is an ancestor of another. How could you use sutures in order to determine if a species of ammonoid evolved from another species by peramorphosis or paedomorphosis?





b) in the Montreal area the Cambrian-Ordovician sedimentary sequence goes from (bottom to top) pure quartz sandstones to mud-cracked dolomitic limestone followed by purer limestone and shales. Over the same interval these rocks become progressively more fossiliferous. The diversity increases steadily in groups such as trilobites, brachiopods and bryozoans, all found in the limestone. Do you think that Montreal might be a good study area to compare the rates of evolution among these different groups? Justify your answer.
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