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What is a paleontological species?

The morphological species concept is the one used to recognize paleontological species.  Using this concept, species are defined as a group of organisms which are morphologically distinct from any other such group.

Learning Outcomes: 
As a result of participating in this laboratory activity, you will be able to . . .

         1.   Describe the species concept as it applies to fossil specimens.

         2.  Use common morphological features (e.g. cusps and cingula) and metric      elements (e.g. length and width of molars) to differentiate among taxa.  (Interchange features to fit the type of fossil specimens you are using in the exercise.)
         3.  Use Minitab for basic statistical analyses and graphing.

Species identification is the first step to studying evolutionary change in organisms.  Once the species have been identified, one knows how much variation to expect and changes in morphology and size over time can be tracked.   Being able to identify an organism to species in the field and/or lab provides information about the biodiversity of a site.  Because rodents are sensitive to climatic changes, determining the species present informs studies of the ancient microclimate.

Although the methods for species identification vary somewhat for different taxa, you work with what you have.  With the ischyromyid rodents, the focus is on teeth because these are the elements most often recovered.  Postcranial material is relatively rare. Previous studies suggest that molar size is a good approximation of body size, and thus, a reasonable choice for evolutionary studies.  

Part I.

1.  Study the diagram of rodent molar morphology.  Note the location of the four basic cusps:  metaconid, protoconid, hypoconid, and entoconid.

2.  Use the Kleen clay (or other non-hardening modeling clay) to make a model similar to the mammalian molar casts focusing on the relative positions of the four molar cusps.  

3.  Write a qualitative description of the molar cusp pattern.  Note the relative height and location of each cusp and any cuspules.  Note the condition of the enamel (i.e. smooth or crenulated).  Describe the orientation of the anterior and posterior cingula.  Describe any accessory enamel crests.  (For example:  The metaconid is the highest cusp and the enamel is smooth, no crenulations present.)
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Figure 1.  Molar cusp terminology for the right first lower molar of a generalized ischyromyid rodent.  The length meaurement is indicated by AP, the anterior width is WML and posterior width is WHL.

4.  Obtain five rodent fossil specimens.  Measure the first molar length and two widths three times and record the average.  Measure the length along the anteroposterior (AP) axis as shown in figure 1.  Measure the anterior width (WML) and posterior width (WHL).  Note:  Remove the specimen from under the microscope and reset it up between each set of measurements.
Part II. 

5.  Open a data worksheet in Minitab.  Create a column for each specimen and for each metric.  Enter the data.

6.  Use Minitab to calculate the basic statistics (e.g. mean, SD, SE, range, and CV).

7.  Combine all of the data with the class data (or data provided by the instructor) and create a scatterplot of length vs. width for each width measurement.

8.  Compare your qualitative descriptions and quantitative data with that of Wood 1962 and classify your specimens to species.  Describe the basis for your decision in writing (about one paragraph), being sure to defend your position using the data collected.  Hand this in with your raw data and with your answers to the following questions.

a.  What made the species identification difficult?

b.  Which data helped you make an identification to species?

c.  How much variation did you find among your specimens?

d.  How is the morphological species concept useful?

e.  What did you learn about recognizing paleontological species?










