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Abstract
We have used three dimensional (3D) seismic, magnetic, and gravity data in an
Integrated approach to map the basement surface and the associated
structural features In the Arkoma basin, Oklahoma and Arkansas. The
structural interpretation and seismic attributes have revealed an EW striking
zone of intensive deformation or crustal weakness at the northern part of the
study area. The weakness zone may represent a Late Paleozoic tectonic
(structural) inversion of the normal faulting (block faulting) which developed
during the Cambrian rifting. The structural interpretation reveals also a
compressive structural style of deformation related to Ouachita orogeny
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dominatina the Late Paleozoic time. We have recoanized a clear relationshi _ _ _ _ Fig. (6). Seismic section AA' showing an area of intensive Fig. (7). Seismic section BB' showing the same area of _ - _ '
J . J : P Fig. (5). 3D view showing the basement surface with deformation where some basement normal faults were intensive deformation where the master rift fault F3 was Fig. (8). The seismic section CC

between the Precambrian basement structures and the Paleozoic structural mignsive eeimmeien e o USHEnE [vesion, e reactivated as reverse faults (F2 and F3). The shallower reactivated as a reverse fault. The fault F2 is normal in showing the alignment of a thrust fault

- " : - hite arrow shows an unconformity surface between the : : : : L : R : ' above the deeper normal fault as well
deformation and depositional historv. Edae detector techniagues of the W _ : Late Paleozoic thrust fault align vertically above the this seismic section. The seismic section BB' shows : aeep :

. P . y J . : . basement and the Lower Paleozoic strata. The red ellipse deeper basement fault. A distinct thickening of the Late thicker Late Paleozoic strata above the downthrown as thickening of the Late Paleozoic
magnetic data have delineated clear magnetic boundaries (faults or body shows an area of severe deformation. Paleozoic strata is noticed above the downthrown blocks. blocks than those in the section AA". strata above the downthrown blocks.

edges) that extend in EW, NE-SW and NW-SE in the northern, southeastern, Seismic Attributes Analysis
and western parts of the study area, respectively. Euler magnetic depth
estimation method has also delineated the previously mentioned faults by
showing clustering of the solutions along these fault trends. Euler’s method
shows a maximum depth value of about 3850 m to the faults that affect the
basement and/or the intrabasement features. The trends of the faults obtained
from seismic data interpretation show a remarkably clear correlation with
those determined by the Euler’s method and the edge detector techniques.
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Fig. (11). A three dimensional view through the
combined dip magnitude-dip azimuth volume co-
rendered with the coherence volume showing an EW
trend of high dip angles shown in bright colors
corresponding to the area of high dip magnitude
(see the ellipse) while the flatter areas are shown in
pastel colors.
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Arkoma basin Is an arcuate structural feature that extends from the Gulf

coastal plain in central Arkansas westward to the Arbuckle Mountains in south- _ _ . . -

: : : Fig. (12). A combined dip magnitude-dip azimuth
central Oklahoma. The basin was once a part of the large Ouachita geosyncline volume co-rendered with the seismic volume as
and it has been developed as a foreland basin related to Ouachita Orogeny Fig. well as horizon probe through the basement

: : : : : surface showing an EW trend of high dip angles
(1). Rocks in the basin have been highly deformed by a combination of forces. SRR L ) shown in bright colors corresponding to the area
Tensional forces during the basin subsidence developed normal faults and A A ‘}»‘*r\ \9 B . . _ of high deformation while the flatter areas are
. ) : : . | - rer K D ) Fig. (10). (A) Time slice (1500 ms) through the most shown in pastel colors. The downthrown blocks of
major block faulting at deeper levels Figs. (2&3). Compressive horizontal positive curvature volume showing maximum values the basement shows a belt of bright orange to red
forces related to the Ouachita orogeny has developed folds and thrust faults at Fig. (9). (A) Time slice (1650 ms) through the aver thelupthrovn blocksjandithe anticlinalifeatiires; which indicate dipping to the southeast (red
. : : ) : coherence volume and (B) time slice at the same see the arrows. (B) Time slice (1500 ms) through the arrow), while the upthrown blocks are shown in

shallower levels. Sedimentary rocks in Arkoma basin range in thickness from level through the variance volume showing the most negative curvatures volumes shows maximum blue indicating dip to the north (blue arrow).

3.000 to 20.000 ft. and consist primarily of pre Mississippian carbonate shelf discontinuities (faults and deformed zones) as values over the downthrown blocks and the
’ : incoherent black lineaments. synclinal features see the arrows.

deposits, organic-rich Mississippian marine shale and Pennsylvanian fluvial

deposits Fig. (4). : : : ]
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