Geomorphologic Character of an Upper Leonardian Mass Transport Deposit,
Midland Basin: Insights from 3D Seismic Data

Basin. Paritosh Bhatnagar®™ and Sumit Verma

The University of Texas Permian Basin

Ron Bianco

Fasken O1l and Ranch

1.ABSTRACT 3. MTD ARCHITECTURE AND PREVIOUS STUDY 4. PETROPHYSICAL ANALYSIS
The Leonardian Series of the structurally complex Permian basin had shelf to MTD Model Gulf of Mexico MTD Delaware Basin, Bone Springs MTD
open marine depositional environment with many sedimentary features. In the
Midland Basin of West Texas, the Leonard Series (Lower Permian) include 5 ——
siliciclastic and carbonate rocks that were deposited in deep-water marine Slump scar — MTDTop
environments. Previous studies show the sediments were deposited as a / ——_——
large basin-floor submarine fan system and are commonly interpreted as  Normal faulting  Decreyg, :-pd_':s
deposits of turbidity currents. A different mass movement feature was ob- Iy ease"f"'gfid’eﬁj " — ../ - Spc PR
served on 3D seismic that is characteristic of a Mass Transport Deposit 4 | 3'5. EXtensa,n% " Reverse faulting | e - - — :
(MTD). The following study aims at characterizing the internal and external — C°’"’°/'fssi°n ——— e g . . =T
architecture of a MTD observed within the Upper Leonard interval in the Deceleraty, —
medial basin centered portion of the Midland Basin using 3D seismic. The "9 flow =k
feature mapped in the study area is 5 miles wide and extends up to 14 miles | | [[rctionaldrag=T(slope gradient, internal cohesion) e pa—

size and anatomy of the MTD and how the paleobathymetry controls the b) Compression and extension associated with mass transport ~ line diagram showing the steeply dipping flanks. The big arrow indicates  within the Bone Springs formation of the Delaware Basin (modified after Allen, 2013). out of the MTD. The MTD mapped in the Midland Basin consists of a
geologic evolution of the MTD. deposit. Modified after Posamentier (2017). the direction of sediment flow (modified after Posamentier and Martin- mix of calc?arepug and siliciclastic sediments and is 350 ft thick
sen, 2010). (Cross section in figure 11).
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platiorm to present this research. We used Attribute Assisted Seismic

E - — 0 H I
| | C | W e s G | Mwwse | Figure 11: Overall interpretation of the Upper Leonard MTD observed in the Midland basin using coherence and structural curva- Allen, J., Schwartz, K., DeSantis, J., Koglin, D., and Chen, F., (2013).
Processing & Interpretation, AASPI to compute seismic attribute and | o | - - ture attributes. The 350 ft thick MTD covers only the translational and compressional regime of the mass movement; is lobate Integration of Structure and Stratigraphy in Bone Spring Tight Oil
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the MTD and interpreted line diagram.
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