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On the basis of high-resolution sequence stratigraphy, six third-order sequences were recognized in six growth-fault-bounded subbasins.
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Major exploration target along Gulf Coast. 
Exploration has targeted on-shelf highstand and transgressive systems tracts and lowstand prograding-wedge systems tracts with great success.

Slope and basin-floor-fan sandstone reservoirs in the Frio lowstand growth-faulted subbasins are promising exploration targets.

Distribution, thickness, and pathways of BFF and SF gravity-transported sediments are not well understood and are more complex than HST, TST and PW systems tracts 

By the time of growth fault initiated movement, as evidenced by slope fans showing expansion and rollover into the landward growth fault.
Rapid loading of coarser-grained sediments resulted in overpressure, subsequent slope failure, and creation of a sediment ridge resulting from fine-grained sediments that were plowed into a ridge, a process that has been observed in overpressured basins around the world.
As the prograding-wedge system prograded over the slope fans during late lowstand time, sediment-ridge and growth-fault movement ceased. 

Transgressive and highstand systems tracts completed the subbasin deposition sequence

A new sequence initiated with the next sea-level lowstand.
The sediment ridge by then was dewatered and solidified and created the next third-order shelf edge and slope. 
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This is what we see on seismic and the next slide shows what we see on logs.  Therefore, we want to stratigraphic forward model the genesis of these subbasins to investigate the timing of growth faulting and sedimentation.
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This is what we see on well logs. Well log data show the subbasins separation. 
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Subsidence has a number of components which two of those are principal: compactional subsidence and fault induced subsidence. 

Water discharge: The ability of the river to flow and transport sediment. 
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Transport efficiency tells how easily deposition and erosion take place. Higher coefficient means higher sediment transports.
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Sea level: variations in the eustasy based on Brown et al. (2004) model and Brown and Loucks (2009) Frio sequences.

Prediction of the tectonic portion of the subsidence is very difficult to establish (Kolb and van Lopik, 1958) therefore we add constant subsidence (roughly) to the model increasing through time to make more accommodation space in the main depocenters.
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Two separate stratigraphic-forward models of subbasins 2 and 3 were constructed in Dionisos and later merged because of constraints in Dionisos model as outlined above. The sequences were then compared to actual geologic data from the study area. This figure shows the generation of the growth fault in subbasin 2 from 30.7 to 29.4 Ma. It shows growth fault formation that is spontaneous with the formation of a sediment ridge in front of the fault causing subsequent sediments to trap behind the ridge. Based on the Brown et al. (2004) model, this ridge is a sediment ridge which is mobilized during fault movement of the intraslope subbasin and deposition of coarser-grained, denser material on top of mobile shale. The amount of sand and shale basinward is controlled mostly by transport parameters used in DIONISOS. The percentage of sand and shale varies through each time interval in the sediment supply input because it was derived by comparing the simulation result with field data.
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Subbasin 3 was added next with similar properties as in subbasin 2 (previous slide). However, sediment supply, eustasy variation, and age ranges (29.5 to 28.5 Ma) varied from subbasin 2.
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The positions of two growth faults in cross section and the position of wells can be seen in this figure.
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Cross section in this figure shows expansion of lowstand sediments in each respective subbasin as a result of growth fault movement and falling sea level. The expanding of sediments at the down-thrown side of each growth fault in this figure is the result of accommodation produced by sediment loading, growth-fault movement, and shale mobilization. Each Subbasin was a depocenter of third-order relative lowstand of sea level sediments. 
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To validate the simulation, we compared the wireline cross section of two subbasins (previous slide) with a NW-SE trending cross section across subbasins 2 and 3 using synthetic well logs resulting from facies simulation. This figure is the synthetically generated stratigraphic cross section hung on the youngest sequence boundary (SB_2850). The positions of two growth faults are shown in this cross section. The lithology logs were made based on the sand and shale percentage derived from Dionisos. 
Above each SB line (red lines in the cross section) are the BFF, SF, PW and TST sediments. The transgressive systems tract has highest shale abundance. Above BFF, SF, PW and TST sediments we have MFS (green lines) that is overlain by high stand sediments. The HST sediments consist mostly of sand or shaly sand lithologies. The expansion of sediments close to the growth faults and proximal thinning of sediments is obvious in each well and sequence. The missing sediments are shown where we have overlap of two boundaries in well 5 and 6. In well 5, HST and most of the other sediments of sequence 1 is missing due to second fault movement. In well 6, the BFF, SF, PW and TST sediments of sequence 1 are missing totally but the HST sediments of the same sequence is present. The advantages of this cross section and simulation is that we can see which well was cut by the fault surface therefore a good approximation of SB and MFS lines can be estimated in the actual cross section.
