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 This lithofacies is interpreted to represent a combination of turbidity current 

events that experienced varying degrees of recrystallization, and stratigraphically confined 

horizons of concretionary formation that may be related to the anaerobic bacterial decay of 

organic material. Most of the concretions appear to have formed just below the sediment-water 

interface, while the sediment was still relatively soft. This is indicated by a slight deforming of 

the lamination above and below these recrystallized sections. This lithofacies is most abundant in 

Cores 3 and 2, and least abundant in Core 4 (Figure 18). 

Figure 17: Massive Packstone/Grainstone facies core photo and thin section 

photomicrograph from Core 3 near 11,222.55 feet showing significant diagenetic calcite 

crystallization. 
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Core 3; 11,222’ 

Core 3   11,222.4’ 

Core 3 Thin Section 11,222.55’ – 11,222.85’ 
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Volcanic Ash 

 Volcanic Ash beds are common in both the lower and upper Eagle Ford.  The Volcanic 

Ash lithofacies is by far the least abundant in the study area. Due to the varied depositional 

processes and deformation occurring during upper Eagle Ford deposition many of the ash beds 

are somewhat obscured and not as apparent as they are within the lower Eagle Ford. Most ash 

Figure 18: Normalized distribution of the Massive Packstone/Grainstone facies between all 

four cores. This facies is the most abundant in Cores 2 and 3, and the least abundant in core 4.  

Normalized Massive Packstone/Grainstone Facies Multi-Core Distribution 
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beds are a very dark greenish-brown color with a smooth tight texture. A few of the ash beds are 

light brown in color with a very rough splintery texture (Figure 19). Most of these sections have 

a sharp basal contact and a rapidly gradational to gradational upper contact.  

 

Many of these deposits appear to be ash formed as fallout from subaerial volcanic 

eruptions; however, there is a substantial Ash deposit in Core 1 that exhibits a highly-scoured 

base indicating that the ash deposit originated from a subaqueous eruption, or perhaps a subaerial 

eruption that triggered a subaqueous mass wasting event leaving an irregular scar on which the 

resultant ash fallout was deposited. The deposited ash was concentrated enough to retain its light 

gray color. Interestingly, the thickest homogeneous, massive mudstone/wackestone lithofacies in 

all four cores is located directly above an unusually thick ash deposit. This relationship indicates 

that this correlative ash deposit that was overlain by the homogeneous mudstone/wackestone 

Figure 19: Volcanic Ash facies core photo and thin section photomicrograph from Core 1 near 

8,843.0 feet. 

Core 1; 8,843.0’ 

Core 1   8,843.0’ 

Core 1 Thin Section 8,843.0 – 8,843.3’ 
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lithofacies was created by a volcanic eruption that significantly changed the environmental 

conditions and/or water chemistry near these cores. This lithofacies is the least abundant in Core 

2, but occurs in near equal abundances in Cores 4, 1, and 3 (Figure 20).  

 

Figure 20: Normalized distribution of the Volcanic Ash lithofacies between all four cores. This 

lithofacies is slightly more abundant within core 4, which is the core proposed to be located 

closest to the western Cretaceous volcanic province.  

 

 

 

Normalized Volcanic Ash Facies Multi-Core Distribution 
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Depositional Processes Evaluation 

Finely to Coarsely Laminated Wackestone/Packstone: Suspension Settling 

 Different depositional processes produce unique sets of features. These features can be 

used to interpret the possible depositional environments and processes that lead to that particular 

sedimentary deposit. One of the most common sedimentary structures is plane bedding, which is 

defined as simple horizontal bedding (Prothero and Schwab, 2014). If these planes are less than 1 

centimeter thick, they are considered to be laminations (Prothero and Schwab, 2014). This type 

of plane bedding is abundant in both the lower and upper Eagle Ford Formation. Although the 

presence of plane bedding/laminations in sedimentary rocks can be formed in many different 

environments, processes, and flow regimes it can still provide clues into some of the depositional 

processes that were occurring. For instance, the type and shape of the grains/fossils that compose 

each plane/lamination provide evidence of where the sediment originated, and how it got to its 

present position. Plane bedding can be representative of cyclic climatic changes both on a large 

or small time frame if, it appears to be repetitive and alternating (much like varves). Plane 

bedding in the form of laminations present in fine grained deposits, such as the Eagle Ford, are 

traditionally thought to result from slow and consistent deposition (Prothero and Schwab, 2014).  

In the case of the Eagle Ford Formation, these laminations are alternating lighter colored 

planktonic foraminifera-rich laminae, and darker colored clay-rich laminae. The high degree of 

symmetry between each foraminiferal lamination, and the dominance of planktonic foraminifera 

creating these light colored laminae indicates that these are possibly related to the life and death 

cycle of planktonic foraminifera and could loosely be thought of as marine “varves” related to 

climatic/environmental changes during the Cretaceous period that influenced the productivity of 

foraminifera.  
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According to Berger (1971), foraminifera are sensitive to varying climatic conditions. In 

fact, in temperate latitudes, a rapid increase in the abundance of certain species of living 

foraminifera, commonly known as a “spring bloom,” can be triggered by an increase in sunlight 

and nutrient availability in the surface waters (Berger, 1971). This rapid increase in population 

likewise leads to a concentration of foraminifera tests settling through the water column (Berger, 

1971).    The preservation potential of these tests depends on a variety of factors. A few of these 

factors include the settling velocity, the size of the test, the weight of the test, the shape of the 

test, the wall thickness of the test, the chemical composition and temperature of the seawater, as 

well as the depth at which the tests are deposited (Kucera, 2007). According to Kucera (2007), 

the slower the settling velocity of the test through the water column the higher the likelihood of 

complete dissolution preventing it from being deposited on the ocean floor. In addition, Kucera 

(2007) noted that larger tests have a higher settling velocity than smaller foraminiferal tests and 

therefore, are disproportionately preserved in the stratigraphic record. This comparison of 

relative settling velocity applies to empty tests (Kucera, 2007). If the test contains a higher 

amount of residual cytoplasm that allows an increase in density, it will increase the settling 

velocity for that test (Kurcera, 2007). In this manner, it is plausible to postulate that 

concentrations of smaller foraminifera preserved in the stratigraphic record may be related to 

mass die-off caused by a detrimental climatic shift that led to unfavorable surface water 

conditions in which the organism could not survive. This is in contrast to the larger foraminiferal 

tests that are typically associated with mature organisms, their reproductive processes, and 

“spring blooms” (Berger, 1971; Kucera, 2007).  

The preservation potential of calcium carbonate tests is strongly related to the depth at 

which they are deposited. Dissolution of foraminiferal tests is dependent on the saturation levels 
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of calcium carbonate in seawater with the lower the saturation of calcium carbonate in seawater 

correlated with increased dissolution rates of foraminifera tests (Berger, 1970). Deeper waters 

are typically less saturated in calcium carbonate (Berger, 1970). The best preservation potential 

for foraminiferal tests is located above the lysocline which is typically located several hundred 

meters above the calcite compensation depth (Berger, 1970; Kucera, 2007). The lysocline depth 

is representative of the depth at which the calcium carbonate dissolution rate rapidly increases 

and reaches a maximum (Prothero and Schwab, 2014).  In other words, any foraminifera that are 

deposited near this depth are poorly preserved (Berger, 1970). Additionally, the decomposition 

of organic matter can create an acidic environment not conducive to the preservation of tests 

composed of calcium carbonate (Kucera, 2007). The presence of organic content within the 

upper Eagle Ford and the abundance of fairly well preserved foraminifera suggest that the upper 

Eagle Ford was deposited in a fairly shallow water depth above the lysocline in an oxygen poor 

environment that inhibited the loss of deposited organic matter.   

Wavy Laminated Wackestone/Packstone: Bottom Water Currents 

 Marine black shale depositional systems are traditionally thought of as very low energy 

anoxic environments that have little to no influence of bottom water currents. However, the 

occurrence of the Wavy Laminated Wackestone/Packstone lithofacies within the upper Eagle 

Ford suggest that this mixed siliciclastic/carbonate black shale was influenced by bottom water 

currents (Figure 21). Interference ripples are commonly associated with a bidirectional flow 

regime where, in the case of lenticular bedding formation, small lenses of sand-sized grains are 

caught within minute depressions of a muddy (silt and clay) substrate (Prothero and Schwab, 

2014). If this sand to mud ratio is near 50:50, then this bedform is more accurately termed wavy 

bedding. In the case of the upper Eagle Ford, the previously deposited foraminifera acted as the 
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sand-sized grains, and were reworked forming what could be interpreted as either millimeter-

scale starved ripples and/or lenticular/wavy bedding (Prothero and Schwab, 2014).  This could 

indicate that the bottom water currents that were affecting the upper Eagle Ford were influenced 

by or were at least in part a function of tidal flow in the more proximal locations. High angle 

relationships were also noted among the upper Eagle Ford laminae indicating the formation of 

cross-stratification and migrating ripples. Consistent with an overall shallowing sequence, these 

sections were typically found stratigraphically higher in the upper Eagle Ford, and were the most 

common in Core 4, which was the most westward proximally located core (Figures 5 and 12). 

These sedimentary bedforms indicate that bottom water currents played a role in upper Eagle 

Ford deposition. 
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Deformed Wackestone/Packstone: Post-Deposition Soft-Sediment Deformation Processes 

 Several post-depositional processes in the form of soft-sediment deformation occurred in 

the upper Eagle Ford. There are numerous sedimentary structures that indicate soft-sediment 

deformation. The deformation features most commonly seen in the upper Eagle Ford near Karnes 

Figure 21: Traditional Wavy Bedding vs. Eagle Ford Wavy Laminated 

Wackestone/Packstone: Comparison of sedimentary bedforms observed within Core 1 near 

8,825’ and classified as the Wavy Laminated Wackestone/Packstone facies to an example of 

traditional wavy bedding from Chappell Nunatak, Antarctica. Photo Credit: John Isbell (used 

with permission). 


