Tectonic Deformation of a Late Wolfcampian Carbonate Ramp and Resulting Slope Deposition
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throughout early Permian time (Wolfcampian) in the Delaware Basin, and 2.) line-sourced, carbonate debris aprons can be composed of amalgamated, point-sourced iy . 4 g,\@@a"“ e\ NN A Outer Ramp S e Victorio Flexure (Victorio Flexure Monocline) Northern Hingepoint Lo Gl oe-or-siope
channel elements. The Victorio Flexure is a deep-rooted structure that reactivated during late Paleozoic deformation, forming a WNW-ESE trending monoclinal feature Dt - A9 4 @ e Secter - P
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with a down-to-the-north sense of motion and WNW-ESE trending northern and southern hingepoints expressed at the surface. In the lower Permian (Wolfcampian),
uplifted strata south of the Victorio Flexure were eroded and were the source for clastic alluvial and fluvial systems (Powwow Formation). Marine transgression
followed and flooded the landscape, clastic influx waned, and carbonate production ensued. Distal outer ramp and basin floor wackestones/packstones were initially
deposited during transgression followed by the accumulation of shallower outer ramp packstones as sea level stabilized (lower to upper Hueco 'C’ Formation). The
progradational extent of the outer ramp sediments coincides with the position of the southern hingepoint of the Victorio Flexure and is reflected as a subtle break in
slope. This carbonate depositional profile can be characterized as a structurally-modified, distally steepened ramp.

In latest Wolfcampian time, significant northward rotation of the Victorio Flexure monocline increased slope height by over 170 m and slope gradient by more 0O 40
than 69. This displacement triggered the slumping of outer ramp, distal outer ramp, and basin floor sediments. Sandier outer ramp facies detached along flooding
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surfaces and deformed coherently as distinct slump masses at the newly defined upper slope position. Muddier, distal outer ramp and basin floor facies disaggregated : ! ) , 2% N '*-':;--f.;.-q..:é. o
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upon slumping and resedimented to form a non-channelized, debris flow apron at the new lower slope position. Flow hierarchy and axial-to-flank relationships are TEESTTL I'tfrm-_tQ-SIope Deposits (L - 40m
evident internally. This tectonically-driven rearrangement of the depositional profile marks the terminal event in the Wolfcampian. ] - T T o T o QR Vi e L
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of amalgamated channel complexes. Channel complexes are filled with compensationally stacked debris flows that display hierarchical organization. Notable proximal- Rimmed or  “g;rficial — > By X = ol N e R A A R R e e il i S LTt A A e e 3 | ™ - % : ' :
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to-distal changes are observed in channel attributes, such as degree of incision, aspect ratio, and mounding. High- and low-concentration sediment gravity flows shelves MESSTTT T~ Ramps
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Knowledge of late Wolfcampian tectonic activity related to Ouachita deformation provides additional information to constrain the waning of tectonism in the Shalioe T — '~(§ [ i J ES A H u e C 0 \ CI Res On S e to L atESt a I IES EOI'Ia I Ia n O e a n ne IZa |O|1 Ia a rgin een I‘a n S

Delaware Basin. Improved carbonate slope models can be developed that emphasize slope channelization and that leverage the similarities between well-understood - W § o F S 2 p
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Implications for reservoir architecture
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