Cagles Mill VFT Answer Key (compiled from student answers)


Facies

Massive Mudstone Facies: Massive mudstone with root traces and thin coal layers. Erosive contact with overlying sandstone. Some plant fossil molds.

Lenticular Sandstone Facies: Fine-grained, well-sorted, well-rounded quartz arenite, often with some iron staining. Large scale cross-bedding (0.5m) is prevalent. Flow to the south/southwest. Beds are lenticular and 0.5 to 1m in scale. Rare plant stem fossil moulds. Gradational contact with overlying sandstone. Sharp contact with overlying coal.

Thin-bedded Sandstone Facies: Very-fine grained, well-sorted, well-rounded quartz arenite, often white. Some small scale cross-bedding. Occasional plant stem fossil moulds. Beds are thinner and more tabular than in underlying sandstone. Sharp contact with overlying coal.

Thinly Bedded Mudstone with Coal: Thinly bedded mudstones and organic rich coal. Mudstone is thin to the east and thickens to the west. At the base of the unit is a 0.5m thick coal layer. Coal is bituminous. Shart contact with overlying sandstones.

Ripple-Bedded Sandstones: Very-fine grained, well-sorted, well rounded quartz arenite. Abundant plant fossils, including stems and leaves. Abundant uni-directional ripples (float). Beds are decimeter in scale with erosive bases. 

Interpretation

Massive Mudstone Facies: Mudstone with root traces suggests a floodplain deposit.

Lenticular Sandstone Facies: Large scale cross-beds with unidirectional flow and lenticular beds suggest a fluvial system. Deposit is likely the lower portion of a point-bar.

Thin-Bedded Sandstone: Smaller sedimentary structures but similar lithology and gradiational contact with lower unit suggests an upper point-bar deposit.

Thinly Bedded Mudstone with Coal: The sharp contact between the underlying material and the coal and the angled surface suggest that this deposit was once part of the channel. The organic material and smaller grain sizes suggest that energy dropped quickly. This unit is likely an oxbow lake, formed when the river cut-off back to the west.

Ripple-Bedded Sandstone: The thin beds and unidirectional flow with erosive bases and abundant fossils suggest rapid deposition. This unit is likely a series of crevasse splays deposited during flooding events.

Stratigraphic Column
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Geologic History

In the very early stage, Cagles Mill represents the flood plain surrounding the original meandering river (N-S direction). When the river starts to meander (to the east side), point bar deposits forms in the depositional side of meandering river channel. When the river became more sinuous (more and more eastward), the avulsion or cut-off of meandering river channel happened, so the abandoned channel became the oxbow lake and gets filled in mud. The shifted meandering river channel would then become more westward. The coal facies is also deposited during this time. At last, the meandering river might shift back a little bit, and some flooding events broke the channel and brought a small part of point bar and flood plain facies to the previous oxbow lake environment.
Answer the following question (1 paragraph). Imagine that 50 miles to the south, we found a similar outcrop with a similar layer of coal. Would we find a continuous layer of coal we could mine between these two outcrops? Why or why not?      	
        	We are not likely to find a continuous layer of coal. Because the coal is formed in oxbow lake which is related to the cut-off/avulsion of meandering river, so it’s more likely to a representation of a local deposition (restricted to specific region) rather than a regional deposition. So even though we found a similar coal layer in another outcrop, it’s likely to be formed locally in similar avulsion process of meandering river. Therefore, we would not expect to find a continuous layer between them. 

Paleogeographic Maps
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Gray line represents the position of the outcrop in the
modem




