CARBON ANALYSIS OF MISSISSIPPIAN ROCKS OF WESTERN FRANKLIN
MOUNTAINS, EL. PASO COUNTY, TEXAS

DAVID AYODELE SHEBA

Department of Geological Sciences

APPROVED:

Richard Langford, Ph.D., Co. Chair

William C. Cornell, Ph.D., Co. Chair

John A.R Dick, Ph.D.

Pablo Arenaz, Ph.D.
Dean of the Graduate School



Copyright
by
David A. Sheba
2006



Dedication

This thesis is dedicated to Almighty God, the Creator of Heavens and Earth for enabling me to
successfully complete this Masters degree.






CARBON ANALYSIS OF MISSISSIPPIAN ROCKS OF WESTERN FRANKLIN
MOUNTAINS, EL. PASO COUNTY, TEXAS

by

DAVID AYODELE SHEBA, B.Sc.

THESIS

Presented to the Faculty of the Graduate School of
The University of Texas at El Paso
in Partial Fulfillment
of the Requirements

for the Degree of

MASTER OF SCIENCE

Department of Geological Sciences
THE UNIVERSITY OF TEXAS AT EL. PASO

December 2006



UMI Number: 1439470

®

UMI

UMI Microform 1439470

Copyright 2007 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



Acknowledgements

First and foremost, I return all the glory to God for making this thesis a reality. The author is
especially grateful toward Dr. Richard Langford and Dr. William C. Cornell, for their patience and
understanding. They devoted much time and consideration to the completion of my work. Their
process of advice and assistance while on the field in the laboratory and during the write-up are deeply
appreciated.

Grateful thanks are to be extended to Dr. John A.R Dick for his review of this thesis. I will like to
express my profound gratitude towards Dr. Vanessa Lougheed for her constructive efforts and making
her laboratory available for me during the total organic contents analysis. I am also indebted to Jim
Tholts for making his truck and himself available for one of the trips to the site for samples collection. I
would like to appreciate the contributions and encouragement of my friends — Alvaro Fernandez,
Ketsela Tadesse, Sarah Cervera, Olamide Fagbola, Albdulaziz Muhammed and Salma Khatum. My
appreciation will not complete without thanking Sandy Ladewig, Tina Carrick and Palm Hart — These
are Mothers indeed. Mr. Carlos deserves being thanked too.

Finally, T wish to express my gratitude towards my wife — Joycie Sheba for her understanding and
encouragement and the entire members of my family (especially, Mr. Bamidele Sheba) for their constant

support during the course of my Masters Program.



Abstract

Carbon analysis of Mississippian rocks, Vinton Canyon, Western Franklin Mountain has been carried
out. Mississippian sedimentary rocks of the western Franklin Mountains; specifically (in ascending
order) the Las Cruces Limestone, the Rancheria Formation and the Helms Shale, were analyzed in this
study.

Total Organic Carbon (TOC) was measured for a suite of samples from the three formations. This was
done by drying the samples at 105°C and subjecting them to a temperature of 500°C for one hour. Then,
the samples were put in desiccators for another thirty minutes. A subset of these samples — those with
relatively high TOC was processed by drying the samples and crushing them to powder. The crushed
samples were digested in hydrochloric acid to remove the carbonates, then in hydrofluoric acid to
remove the silicates to yield non-contaminated insoluble organic matter (Kerogen). Kerogen slides were
prepared from this and the Kerogen types in the various formations were studied and photographed.

The TOC data was used to estimate the hydrocarbon generating potential of the units while the
Kerogen analysis indicated whether or not the strata have passed through the petroleum generation
“window” or not. Based on this information, although some have passed through the catagenetic (oil
generating window) phase of the metamorphism, they still have the prolific capacity of generating
thermogenic gases.

The Helms has the highest TOC but not the best quality of kerogen. It has predominantly type III.
The Rancheria formation has mainly type II that has been completely matured- especially the Lower
and Upper members. The Las Cruces has mainly type II but it is not as abundant and mature as that the

Rancheria.
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