Guidelines:  Research Project on Exploration Samples provided by ExxonMobil  

Form small working groups (2-4 students) in your lab sections.  You will be working collaboratively to address the research questions related to your sample(s).  You will  need 2-3 hour blocks of time to work as a group outside of regular class time on the X-ray diffractometer and SEM, so please be sure your schedules are compatible.  All group members are expected to attend the lab sessions using the analytical instruments.

The purpose of this research project is to a) introduce you to modern analytical techniques, including sample preparation, instrumental analysis, data acquisition, and interpretation; and b) to prepare a professional research report that will address a question of significance.  ExxonMobil has kindly provided a series of samples from one of their exploration targets, and your job is to fully characterize the mineralogy of your assigned sample(s).   There are two basic questions to be addressed:  What is the provenance (source area) of the sediments, and b) what is the diagenetic history  (post-depositional processes) of these samples (e.g. compaction, cementation) that can affect physical properties of the rock such as porosity and permeability.
To address these questions, you will use a combination of hand sample observations, petrographic analysis, XRD analysis, and SEM/EDS/BSE/CL analysis and imaging.  

· To determine the provenance, you will need to determine

· The type and composition of feldspars

· The type and composition of micas

· The occurrence of heavy minerals (e.g. zircon, monazite, apatite…)

· To determine the diagenetic history you will need to 

· Identity of any clay minerals

·  Distinguish extures that show detrital grains v. secondary cements

· Use SEM imaging to show generations of veining, overgrowths, etc.

A good website to check for analytical strategies and applications is from Darrell Henry, Louisiana State University: http://www.geol.lsu.edu/henry/Geology7900/7900syllabus.htm
Ultimately, you will need to integrate these observations and analyses in a research report that summarizes your findings, as outlined below.  We (Mogk and ICAL  staff) will be available to guide you through these investigations, but ultimately it is your responsibility to write a professional quality research report.
Schedule: 
November 8-18, all groups will collect and interpret their XRD data.

November 20-30, all groups will collect their SEM/EDS data

December 4-5, first draft of research reports due for review.

December 15, (last day of finals week), all reports are due at noon.

Report Requirements:

Your report on your research project on samples from ExxonMobil should be organized according to the following outline, and  should include the following components:

1. Introduction:  A clear and concise statement about the question you are addressing.  Why is this question interesting or important, particularly to the exploration geologists at ExxonMobil?
2. Sample Descriptions:  A short description of each of the hand samples should be provided.
3. Observations:
a. Petrographic:  identify the minerals present in your polished thin sections; note i) the primary minerals, ii) alteration minerals, and any unusual textures or features.  You should plan to take some photomicrographs to show the key minerals and their occurrences.

b. XRD Data:  Write a brief analysis of the XRD spectra of your samples. i) Prepare one print out that shows the multiple events (i.e. all of your analyses shown on one spectrum to help compare and contrast differences among samples); ii) Show the individual spectra for each sample with the major peaks identified.  Mel can help you print out a clean copy of your spectra (via Excel) and you can easily label the peaks using computer graphics.

c. SEM/EDS Data:  For each of your polished thin sections, show any SEM images (including back-scattered electron images) that exhibit interesting or unusual texures, identify the minerals of interest in each image. Describe the significance of the minerals in each image.  As required, we will use BSE imaging to identify heavy detrital minerals, and CL to examine cements and veining. Also include any EDS spectra that you have acquired—be sure to identify the mineral associated with each spot analysis—confirming the identity of each mineral and/or demonstrating its compositional characteristics (e.g. solid solution of other elements).

4. Discussion:  Refer to your central research questions, and show how your observations and analyses contribute to an understanding of this topic. Be sure to INTEGRATE the numerous types of data that you’ve acquired (field, hand sample, microscope, XRD, SEM/EDS).  Interpret your results in the context of your research question.   
5.  References:      Use GeoREF, Web of Science or other index services in the MSU Library to find additional references (Google probably won’t work well for you in this context.).  
To cite a reference in the text, provide the author(s)’ name(s) and the year of publication:    Smith (2001); or  Smith and Wesson (2002); or for three or more names, Smith et al. (2003).

At the end of your manuscript, you should  provide an alphabetical list of References cited. We will use the  Geological Society of America style guidelines. Please list journal articles, abstracts, books according to this format:
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