GEOLOGY 4305/5342:
MICROFOSSILS AND THE CORRELATION OF SEDIMENTARY ROCKS
                        (3 HOURS CREDIT) FALL SEMESTER 2017.

PREREQUISITE: GEOLOGY 3441, 3442, OR PERMISSION OF THE INSTRUCTOR.

                        CLASS TIME: W 3:00-5:20, LAB IN THE WED CLASS PERIOD AND TBA
TEXTBOOK: MICROFOSSILS BY H.W. ARMSTRONG AND M. D. BRASIER, 2nd Ed.
                        BLACKWELL PUBLISHING, 2005  
INSTRUCTOR: MERLYND AND GALINA NESTELL (RM 209 GEOSCIENCE)
OFFICE: 817-272-2983, E-MAIL: nestell@uta.edu, gnestell@uta.edu, OFFICE HOURS: MW 2:00-3:00 PM             
Course content: Examination of the fossil record throughout the Phanerozoic with discussions of the various invertebrate phyla. Biostratigraphic principles, evolution, speciation, paleoecology, classification, and biogeography also will be discussed along with the usefulness of the various microfossil groups in the correlation and dating of rocks.
Microfossils are useful in the study of the physical and biological history, tectonic and sedimentary processes and events that contributed to the Earth’s past. Many applications include the study of present and past global climate change, geologic history, paleoecology, paleobiology, and evolution. The purpose of the course is to learn how microfossils are applied to study the Earth’s history and to become familiar with the morphological aspects of their various groups. 

Paleontologists are faced with several unique problems as compared to biologists. There is the problem of classification, in particular, how to define a species when only physical remains are present. How are processes that happened in the past observed, tested and supported in a scientifically valid way? We must compare and evaluate the importance of processes that operate on vastly different timescales. A number of principles guide our study and interpretation of the sedimentary rock record relative to Earth processes. 

One important concept is the principle of uniformitarianism or, “the present is the key to the past”. This concept is valid when limited to physical, chemical, biological laws. However, there are many processes and paleoenvironments for which there are no modern analogues. Another concept useful in the study of microfossils is that process must be inferred from pattern. For example, changes in biogeography (patterns) can be used at the present time to infer climate change (a process). The extension of this idea to the past is fraught with problems because of plate movements and other associated physical processes.
We will examine the paleobiology, paleobiogeography, and paleoecology of planktonic and benthonic foraminifers, radiolarians, conodonts, ostracodes, diatoms, and calcareous nannoplankton which all together dominate the marine microfossil record. We will also examine taphonomy as it applies to each group in order to understand how biotic and environmental information is transferred into the sedimentary record. The applicability of the different microfossil groups in providing both relative timescales (through zonal schemes) and biostratigraphic correlation will be studied, as well as the role of certain microfossils in defining GSSP’s (Global Stratotype Section Points) and in understanding certain evolutionary processes.
Four 50 point examinations will be given that are not cumulative. Occasional short unannounced quizzes to emphasize a particular point may be given at the beginning of the hour. Scores on these quizzes will be used for the evaluation of “borderline” grades.   The laboratory will count 100 points and will be totaled with the hour exams. The grading scale is A: 85 - 100; B: 75 - 84; C: 60 - 74; D: 50 - 59; F: 0 - 49. An oral presentation will be given to the class – possible topics to be discussed in class. This presentation will count 50 points. A one-day field trip may be taken on a weekend. Participation is optional. Topics covered each week will be outlined in the syllabus for the laboratory.
Learning Outcomes

At the end of this course you should be able to:

1. Recognize the main morphological features that allow the assignment of an individual microfossil to its major taxonomic group (e.g., foraminifers, ostracodes, conodonts, radiolarians, coccolithophores, etc). 

2. Draw basic stratigraphic conclusions about a microfossil assemblage (e.g., age of rock unit, possible correlations, depositional environment, etc.) 

3. Deduce palaeoecological and/or palaeoceanographic interpretations from different assemblages of microfossils. 

4. Understand why certain microfossil groups are present in particular lithologies and in particular geological time periods. 

5. Determine which microfossil groups are most applicable to the solution of the some particular geological problems, e.g., the defining of GSSP’s or the distribution of microfossils in accreted terranes.  

Key Skills Acquired

· Generic skills: utilization of stereo binocular, transmitted and reflected light microscopes; possible use of a scanning electron microscope; report writing. 

· Subject-specific skills: practical experience of microfossil identification to generic or species level; compilation, utilization and interpretation of biostratigraphic and palaeoenvironmental information; an appreciation of how to process, prepare and mount micropalaeontological samples for observation, and the safety precautions necessary to use during such preparations; to have developed a background knowledge of micropalaeontological literature sources. 

