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LeFlore Counties, Oklahoma, contain 1.1 to 1.5 Tcf of 
methane; these coal beds are expected to contain a similarly 
high methane content in deep parts of the basin farther west in 
Pittsburg, Coal, and Hughes Counties. 

Various geophysical logs from gas wells were used to analyze 
thickness and sedimentary facies of the Hartshorne formation 
in the Arkoma basin. Bulk density and sonic logs indicate the 
presence of lower and upper Hartshorne coal beds with an ap­
parent thickness of up to 8 ft (2.4 m), flanking a linear body of 
Hartshorne Sandstone in Pittsburg and Coal Counties. The 
natural gas produced from wells along this and other linear 
trends of thick Hartshorne Sandstone probably originated in 
the associated coal beds. 

The depth of the coal (up to 4,000 ft or 1,219 m) and its 
proximity to several gas fields producing from the Hartshorne 
Sandstone suggest a high methane content (200 to 600 cu 
ft/ton) for the Hartshorne coal beds in the western parts of the 
Arkoma basin. However, methane content is not as high as in 
coal beds farther east at similar depths because of the lower 
rank (less thermal maturation and therefore lower gas genera­
tion) of coal beds in Pittsburg, Coal, and Hughes Counties. 
Effective placement of gas drainage wells should take into con­
sideration the thickness and depth of coal, possible com­
munication with the natural gas-bearing Hartshorne Sand­
stone, and rank of associated coal beds. 

JACOBSEN, MARK I., Chevron U.S.A., Denver, CO 

Harrisburg Trough, Stephens County, Oklahoma—An 
Update 

On the northeast edge of the Wichita Mountain uplift, 
northwest of Loco, Oklahoma, is a depositional syncline with 
Pennsylvanian sediments from Atokan through Virgilian. This 
depositional syncline was named the Harrisburg trough by 
Harlton. Sedimentary onlap relations within the Harrisburg 
trough suggest that it formed as a topographic valley that was 
at times partly above and below sea level. Seismic evidence in­
dicates that this buried valley (canyon?) has paleotopographic 
relief of more than 10,000 ft (3,048 m). Atokan drainage in the 
Harrisburg trough was from the southeast to the northwest. 
Continued erosion of the highlands of Mississippian through 
Ordovician rocks, and located mainly to the south but also 
present to the north, provided the elastics deposited in the 
trough. 

The compression that probably caused the uplifted source 
areas continued through Virgilian time and folded the north­
east flank of the Harrisburg trough into the Northwest Velma 
and West Velma antichnal hydrocarbon traps. Future 
hydrocarbon discoveries will probably find production in 
stratigraphic traps of Atokan sands that pinch out or onlap the 
flanks of the trough. 

MORRISON, L. S., Lamima Corp., Ardmore, OK 

Ouachita Facies, an Overview 

Since the discovery of oil in the Arkansas Novaculite in 
Marshall County, Oklahoma, in February 1977, several 
significant wells have been drilled in southeastern Oklahoma 
and in Grayson County, Texas. Sands in the Stanley formation 
and parts of the Bigfork formation have proven to be produc­
tive. An unnamed sand zone in the Womble that occurs about 
200 ft (60 m) below the Bigfork has had significant shows and 
indicates that it too vrill be productive. 

Structural problems and stratigraphic surprises will prob­
ably be exposed as wildcat drilling continues. 

STEEPLES, DON W., Kansas Geol. Survey, Univ. Kansas, 
Lawrence, KS 

Geothermal Energy Resources in Mid-Continent 

Awareness of the energy availability problems in the United 
States has led to increasing curiosity about and interest in 
geothermal energy. The U.S. Department of Energy has con­
tracted with state agencies in several Mid-Continent states to 
evaluate geothermal prospects in the Mid-Continent region. 
The data being gathered will augment and update the data 
published by the AAPG from their geothermal survey con­
ducted about 10 years ago. The DOE program not only in­
cludes support for accurate geothermal gradient and heat flow 
measurements, but also includes programs in gravity, 
aeromagnetics, and geochemistry. 

This program will not discover any new "Old Faithful" type 
of geothermal resource. However, preliminary indications are 
that heat pump applications for space heating may be 
economically viable in this decade, especially in southeastern 
Kansas and northeastern Oklahoma. Geothermal gradients in 
that region are in the 50°C/km (2.8°F/hundred ft) range in the 
upper 300 m of the sedimentary section. The gradients 
decrease drastically below this relatively shallow depth to 
about 15 to 20°C/km (0.8 to l.l°F/hundred ft). It is not yet 
clear whether this change in gradient is due to changes in ther­
mal conductivity in the sediments or to hydrothermal convec­
tion. 

Low-grade geothermal energy could be produced from brine 
that comes to the surface as a by-product of oil production. 
Such energy could be used for space heating or even to even­
tually drive oil well pumps as low-temperature-differential 
engines are developed. The energy that could be extracted 
from such brine is six times the energy required to pump it if 
initial temperature is 150°F/km (66°C) and final temperature 
is 100°F (38°C) and a lift of 3,000 ft (915 m) with 50% pump 
efficiency is assumed. 

STONE, DALE G., Seismograph Service Corp., Tulsa, OK 

Statistical Relations Between Borehole and Surface Data 

Reconciliation of measurements made on the surface and in 
the borehole is often difficult. The most prevalent practice is 
visual alignment and evaluation of forward synthetics. Recent­
ly inverse seismograms have generated more direct involve­
ment and vertical seismic profiles provide more positive infor­
mation on correlation. 

For relations between the forward log synthetic and the well-
site seismic trace, normalized cross-correlation is the most ob­
vious statistic. Time alignment, polarity, and the coefficient of 
correlation can often (but not necessarily) be determined. Log 
editing may be required as well as multiple studies. General 
seeding curves for seismic data can be derived from the log in­
stead of simple exponentials. Time variant coherency measure 
quantifies the degree of similarity between the seismic well-site 
trace and the synthetic. The coherency points out problem 
areas to be corrected or edited to improve the match. Used as a 
weighting function on both signals, editing can be automated 
to make wavelet extraction practical. Extracted wavelets pro­
vide a good quality control for statistical wavelet processing of 
seismic data. 

Similar procedures may be used between the VSP and log or 
VSP and seismic data. Time-depth relations are often clarified 
as the VSP provides a reliable time-depth curve. While poorly 
sampled relative to the sonic log, it may be used to correct 
problem zones in the log. The VSP also shows which multiples 
interfere constructively and which interfere destructively. This 


