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The deposition of the North American Loess Plateau during the late-Paleogene
was interpreted to have initiated abruptly in response change to the surrounding
climate. However, this change could have been more gradual and earlier than
previously thought. (Fan et. al, 2020)

Sediment grain size distributions of wind-transported loess and river-transported
sediments are different, this have been used as a tool to differentiate the two
deposition environments. Such data were visually inspected to identify and group
different patterns. Here we apply unsupervised machine learning algortihms to
sediment grain size distributions collected from the uppermost Eocene-lower
Oligocene at Flagstaff Rim Wyoming to assist identification and grouping of
patterns.
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Methods

Dimension Reduction: The process of taking a high
dimensional dataset and reducing the components and
complexity so the dataset may be more easily analyzed
and visualized.

PCA: Principle Component Analysis is a method for
reducing the dimensions of linear data

T-SNE: T-distributed Stochastic Neighbor Embedding
reduces the dimensionality of the data while preserving
groupings of similar points and seperating those that are
not.

Clustering Analysis: Determination of naturally occuring
similar groups that occur within the data.

K-Means Clustering: A clustering method that attempts to
group similar items togeher by minimizing their euclidian
distances.

Spectral Clustering: A clustering based on the relationships
of the different features in high dimensional space.

reduction methods showed the clearest groupings with the most tightly clustered/similar groups.

2. When
manual ¢

nlaced side by side in a catagorical representation of clustering groups K-Means shows more similar results compared to the
etermination of the classification results.

3.While t
depositio

ne T-SNE graphs show similar results, the clustering groups did not as easily differentiate between two variations of loess
n making it more difficcult to observe the temporal pattern.
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