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Exploration Discipline Matrix: A Key to Reestablishing a Vibrant Exploration Industry in the Mid-Continent and Other 
“Mature” Provinces.  
 Lyle F. Baie and John J. Gallagher, Jr.; Creative Energy Investments

A recent Oil and Gas Journal article reported that the number-one issue holding back the Domestic U.S. Industry is lack of high-quality prospects 
in the Lower 48.   This tells us that the state of our domestic industry and its future as an employment source is tenuous at best. 

Our plan is to promulgate a set of twelve exploration disciplines to provide a tool for generating exploration project ideas. The Exploration disci-
pline Matrix refl ects the level of experience of the explorationist, codifi es the actual exploration idea-generating process and its various approaches 
into a new and powerful tool for reinvigorating our industry. This matrix is a guide for both experienced and novice explorationists to access and 
organize the combined knowledge and experience of those who have gone before, together with our modern knowledge and technology, in order 
to develop a more continuous fl ow of exploration ideas and eventually leading to quality prospects. 

“TRANSLATION” is one of twelve approaches, which can be used for developing exploration targets in the “mature” basins of North America. 
The TRANSLATION case history applies an idea related to vertical hydrocarbon migration in Nevada, found in Chamberlain, 2003, to the 
southeastern extension of the Ardmore basin where an under-explored volume of rock plunges beneath the Ouachita Overthrust Belt. The verti-
cal migration idea is used to explain the enigmatic Isom Springs oil fi eld in Marshall County, Oklahoma and could help defi ne an exploration 
fairway for oil and gas within the allochthonous thrust sheets as well as within the underlying autochthon. 

How Current Understanding of Basement Outcrops in Oklahoma Can Help Decipher Later Geologic History.  
 M. C. Gilbert, School of Geology and Geophysics, University of Oklahoma

There are only two signifi cant outcrop areas of basement rock in Oklahoma:  the ~1.4Ga Arbuckle basement in the eastern Arbuckle Mountains of 
south-central Oklahoma, and the ~0.53Ga Southern Oklahoma Aulacogen (SOA) basement in the western Arbuckles and the Wichita Mountains 
of southwestern Oklahoma.  The eastern Arbuckle outcrops are broadly representative of most of the basement in central and NE Oklahoma 
(Denison, 1981).  Although most of the Proterozoic basement of the southern Mid-Continent has been classifi ed with the Southern Granite-
Rhyolite Terrane (SGR), which extends through Kansas and into Missouri, more detailed geochemical work by Lidiak and colleagues has shown 
the Arbuckle basement has a plate-margin character, different from the SGR.  This means that southern Oklahoma was at a plate boundary (of 
Laurentia before it became a part of the supercontinent Rodinia) in the MesoProterozoic.   The SOA, if interpreted as the failed arm of the Late 
NeoProterozoic/Early Cambrian Dallas Triple Junction, indicates the time when a substantial block of continental crust (presumably part of what is 
known as the Llano craton, which was added to Laurentia in the Grenville, ~1 Ga), once underlying east Texas and west Louisiana, drifted away 
to become, perhaps, a part of Argentina in today’s world.  

Control of Paleozoic structures by the basement is subtle in places and dominant in others, such as in the uplifted Wichita-Amarillo-Criner Hills 
block. The SOA basement occupies a good portion of southern and southwestern Oklahoma and directly infl uenced many of the later Paleozoic 
structures developed on or near it. The Pennsylvanian uplift dismembered the “Ancestral Anadarko” Basin (Oklahoma Basin of Johnson) and led to 
the formation of a new foreland basin, the present Anadarko Basin.  The early basin had about 15,000’ of sediments; the newer basin had about 
25,000’ of sediments added on top of the older, yielding the present total of about 40,000’.  Thus the present Anadarko is a compound basin with 
a more complex history than other cratonal basins, such as the Michigan or Illinois or Williston. That the earlier sediments were essentially thickest 
over the SOA, and that the largest amount of Pennsylvanian uplift occurred coincident with SOA structure, shows that the Early Cambrian history 
of this rift is crucial in understanding the tectonic and stratigraphic evolution of Oklahoma.   

Present mapping of the rock types in the Wichita Mountain area shows 12 granitic units, 3 areas of rhyolite each with somewhat different character, 
1 large layered mafi c complex, and 5 smaller biotite-bearing gabbroic units.  The mineralogic and textural character of these units should and could 
be utilized to give more detailed provenance analyses of Pennsylvanian and Permian sediments in the Anadarko Basin, and their transportation routes 
from source to deposition.  “Granite Wash,” while useful in indicating unroofi ng of the earlier Paleozoic sedimentary units off the Wichitas, should 
be analyzed with detailed mineralogy, and in 3-dimensional models, to get maximum benefi t from the known basement geology.  For example, there 
are no granites with abundant coarse Ca-plagioclase.  When such mineralogy is seen in Granite Wash, it clearly shows derivation from a gabbroic 
source.  Furthermore, because of rapid weathering rates for such feldspars, it shows a rapid erosion and deposition scenario (and thus a high relief-
--and near in time to deposition, active tectonism).  Relatively coarse-grained alkali feldspars can only come from 2 of the mapped granites.  Thus 
provenance and pathways can probably be discerned for some Granite Wash sediments containing such mineralogy.  All this argues for the great 
utility, despite the cost, of getting cores, and looking at cores and cuttings with thin sections.


