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Figure 6 GOM tectonic plates during the Late Paleocene, 59.2 Ma. (Ross and Scotese 1987)  

 

Figure 5 GOM tectonic plates during the Middle Campanian, 84 Ma. (Ross and Scotese 1987) 
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Figure 8 GOM tectonic plates during the Early Miocene, 20.5 Ma. (Ross and Scotese 1987) 

Figure 7 GOM tectonic plates during the Late Eocene, 44.1 Ma. (Ross and Scotese 1987)  
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Figure 9 GOM tectonic plates during the present day, 0 Ma. (Ross and Scotese 1987) 
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2.2 Salt Structures 

 “Salt is the type example of a rock flowing in the solid state by gravity alone, 

because it has such low density and negligible yield strength.” (Jackson and Talbot 1986) 

“Salt structures can be triggered by a variety of mechanisms” (Ge et al. 1997). With all 

three factors “gravity is the main driving force” for the salt structures as it impacts the 

overbearing rock (Wu et al. 1990). Within the study area the main styles are a “result of 

extensional and gravitational deformations” (Wu et al. 1990). Like other sedimentary 

rocks salt is initially deposited horizontally, but over time the salt will begin to in 

response to the overbearing weight of the rock. The salt will move laterally and begin to 

concentrate in adjacent areas over time while leaving other areas to contain only a thin 

layer after the movement. Once accumulated the salt will begin to move upwards if more 

pressure is applied causing salt structures such as seen in east Texas or the Gulf of 

Mexico. These are called either salt diapirs or salt pillows with the latter being a larger 

area with less uplift and the diapirs being relatively narrow uplifts of salt. “Salt pillows 

are broad, plano-convex domes of salt that represent a less mature, more primitive stage 

of salt-dome growth. Salt diapirs consist of a core of intrusive salt— the salt stock— 

surrounded in most instances by an aureole of domed sediments.” (Jackson 1984) In the 

Gulf of Mexico, the slope is dipping down into the basin and so over time the salt 

structures begin to move down slope into the basin. The horizontal movement gives these 



 

18 
 

canopy structures to the salt in the area. These canopy structures are the sloped fan-like 

structures in the Gulf of Mexico such as in Figure 10.  

 As with all sedimentary rocks, the rock that overlies the salt was originally 

deposited horizontally but as it adds pressure on the salt the salt will move and 

accumulate in areas of reduced pressure. The rock layers above the concentrated areas 

will then begin to fold around the salt. These structures have a strong impact on the 

surrounding rock formations in the area due to the uplifting of the concentrated areas and 

the down dropping of the areas of salt withdrawal. The salts uplift creates anticlinal 

structures over the top of the salt. These anticlinal structures formed in the overlying rock 

layers will also cause fracturing and faulting. With a proper seal in place, these additional 

structures can provide reliable traps for economic resources such as oil or gas. These 

structures can also reveal genesis and migrational history of the salt. 

 These structures are usually located deep in the subsurface and, in of the Gulf of 

Mexico, visualizing these structures without any geophysical aid is impossible. Due to 

the difficulty associated with observing these subsurface structures they are commonly 

imaged using 2-D or 3-D seismic data as it allows for an overall view of these large 

structures and lithologic changes in the subsurface. The use of seismic allows the imaging 

of these subsurface structures, as well as their structural impact on the surrounding rock 

layers.  
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 Within the GOM basin “the size and type of salt-related structures seem to be 

directly controlled by the thickness of the underlying salt.” (McGowen 1984) With the 

thickness of the Louann Salt changing across the basin means that the structures that are 

found can be different from area to area.  
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Figure 10 Shows the parts of a salt canopy as well as how the canopy can move over time. In section (a) the two-time 
images show the parts of a salt canopy in a cross-sectional view. Section (b) shows the same salt canopy structures, but as 
a top-down view. (Jackson and Hudec 2017) 
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2.3 Depositional Systems 

In order to identify the different kinds of depositional systems found in deep sea 

subsurface rocks the use of 2-D and 3-D seismic data is a valuable tool. Turbidity 

channels can be found within slope and basin floor environments and may have levees 

present. “At the base of a channel complex, most leveed channels are characterized by 

inclusion into the immediately underlying substrate” which can be seen in the slices in 

the seismic data (Posamentier and Venkatarathnan 2003). The fills of channels can be 

seen within the seismic data and can be determined as passive fills or active fills. In 

general, the passive fills will sit on top of the active fills and fill in the area that the active 

fill could not. These channel fills “are characterized primarily by high-amplitude seismic 

reflections and are interpreted to be sand-rich” for the most part (Posamentier and 

Venkatarathnan 2003). The size of these deposits is dependent on the degree of the 

meander loops of the system.  

Overbank and levee deposits are where the sediments are deposited over the floor 

plain outside of turbidite channel due to overflow of the channel. These sedimentary 

deposits can form what are called sediment waves in flood plains where the sediment will 

form wave-like structures as it is deposited. These sediment waves can vary in size and 

wavelength depending on the amount of energy in the system at the time with a higher 

energy giving a longer wavelength. As the overbank flows farther away from the system 
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there is an increase in the volume of sand when compared to the volume of mud. These 

“deposits have been documented to contain reservoir-quality thin-bedded sandstones” 

and as such provide potential for trapping an economic resource.  

“The transition from leveed channel to splay complex is associated with a marked 

reduction in channel width, channel depth, channel sinuosity, and levee height” 

(Posamentier and Venkatarathnan 2003). The splays are fed by the leveed channels and is 

more of the system out flowing into unconfined areas. These areas can possess high 

reservoir qualities depending on the quality and volume of sand present. These 

unconfined sections can also be very widespread allowing for many resources to be 

present.  

Debris-flows are when large amounts of sediment begin to flow down a slope like 

a liquid. These “deposits take a variety of forms, ranging from sheets to lobate tongues to 

channel fill” (Posamentier and Venkatarathnan 2003). These flows are generally not 

widespread but instead are condensed to a smaller area. No matter which of the types of 

depositions that occur with the debris flow there will always be grooves present. These 

grooves are great identifying factors for the presence of a debris flow.  

There are many factors that determine the type of deposition that will occur within a 

deep-water environment. Each of these factors determines different properties of the 

deposition and so various mixes may cause very different results. The amount of sand 

compared to the amount of mud can determine whether there is one channel, or a network 


