McGill University

Department of Earth & Planetary Sciences

186-334B Invertebrate Paleontology and Evolution

First class test - Monday February 5, 2001

Answer any four (4) of the following six (6) questions. (If you attempt answering more than four questions, only the best answers will be considered. However this is not a recommended strategy).

All questions are weighed equally.This test counts for 15% of your course grade.

1. The picture below is a fossil of the Paleozoic "organ pipe" coral Syringopora. The organism consists of calcified tubes that are loosely connected, and that were left empty (except for partitions called tabulae) after the death and decay of the polyps. 

a)  Explain where mineral matter would be added if this coral was permineralized with SiO2
b) How different from your description in 1a) would this coral look if, instead, it was replaced by SiO2. 

c) What type of information (e.g., the chemical composition, ultrastructure or shape of the hard parts) is lost to one process (permineralization versus replacement) but not to the other?
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2. What type(s) of organisms would be most useful to recognize and correlate strata of Paleozoic age?

a) Benthic foraminifers

b) Planktonic foraminifers

c) Stromatolites

d) Conodonts

Explain briefly why some of these organisms would be unsuitable.

3. Darwin envisioned the evolution of life forms as a gradual process operating under the influence of natural selection.  The abrupt appearance of several types of metazoan (animals) at the base of the Cambrian period was an irritating enigma.  Since the 1850s, several types of fossils have partially filled the gap in our understanding of the origin of animals.

a) Summarize the key aspects of the fossil record of animals in the Precambrian and at the Precambrian-Cambrian boundary.

b) Is this recent knowledge more consistent with the original Darwinian view of evolution as a gradual process?

4. "The ideal index fossils are not the best paleoenvironmental indicators." Explain whether or not you agree with this general statement and illustrate your answer with appropriate examples of taxa that are good and poor index fossils and/or  paleoenvironmental indicators. 

5. Give two types of trace fossils found in the Precambrian record and explain what type of information they provide on the evolution of life in rocks from which body fossils are absent.

6. The expressions "Garden of Ediacara" and "biological arms race" are often used to summarize some striking differences between the Precambrian Ediacaran fauna and the Cambrian fauna.

a)  What do these expressions refer to?

b)  Why are Ediacaran organisms more difficult to classify into extant animal phyla than Cambrian ones?

