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Abstract

Outcrop Architecture

The Raton Basin of Colorado and New Mexico is a Laramide foreland basin that has been
important to coal geology since its first identification as a coal resource in 1821, and as a major
Coal Bed Methane resource in the modern era. Raton Basin contains Cretaceous to Paleogene
strata representative of the major transgression and subsequent regression of the Western
Interior Seaway. The interaction between the distal and proximal lithosomes of strata within the
Raton Basin is not fully understood. The coaly, fine-grained rocks of the lower and upper coal
zones of the Upper Cretaceous to Paleogene Raton Formation are indicative of deposition in
wet, distal lowlands, whereas the coarser grains of the barren series of the Raton Formation
indicate that this unit was deposited in a highland setting proximal to the source. While the basin
has been explored and produced for petroleum and coal in the past (specifically the Cretaceous
Vermejo Formation and Raton Formation), vertical and lateral interaction, geometries, and
potential communication between the coal deposits and surrounding fluvial deposits is not
well-understood. It has been proposed that the Upper Cretaceous to Paleogene strata of the
Raton Basin were deposited within a Distributive Fluvial System (DFS), and that the coal-rich
zone is the down-dip expression of this system. This hypothesis was tested by integrating
results from well log correlations, measured sections, architecture analysis of outcrops from
drone photogrammetry, core descriptions, and coal palynology and microscopy. Initial results
reveal the presence of three distinct, repeating lithosomes (valley-fill sandstones, mixed terminal
splays, and very extensive and laterally continuous coals) that are identifiable and correlatable
in well logs, are cyclically represented, and suggest basin-scale swings in depositional
environment consistent with shifting components within a basin-wide DFS system, consistent
with the DFS hypothesis.
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D) A digital outcrop model of the Trinidad Lake State Park outcrop and architecture model representing the informal upper and lower coal zones of the Raton Formation (modified from Harrison,
Unpublished).
E) A digital outcrop model of the Lower Valdez outcrop and architecture model representing the informal barren series of the Raton Formation (modified from Horner, 2016).
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Coal, carbonaceous mudstone (lacustrine), and unconfined channels dominate the Trinidad
Lake outcrop (figure D) suggesting a fluvial-lacustrine dispositional model for the upper and lower
coal zones of the Raton Formation.
Terminal splays, valley fills, and channels dominate the architecture of the Lower Valdez outcop
(figure E) suggesting depostion within a terminal splay complex and presence of the barren
series in outcrop.
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Figure G displays an isopach of the Raton Conglomerate. The conglomerate is thick in the west
and thins to the east creating a fan shaped structure. The deposition of the Raton Conglomerate
is attributed to regional uplift (Topper, 2011).
The lower coal zone isopach shows the interval thinning to the east. This is likely due to a higher
rate of subsidence in the western portion of the basin allowing for a more conducive peat forming
environment within the fluvial-lacustrine system.
Figure I shows the barren series isopach thinning to the east. An influx of sediment into the
fluvial- lacustrine system likely created the barren series by stopping the formation of peat for a
period of time and increasing deposition of the terminal splay complexes as shown in figure E.

Lower Coal Zone Top

A) Regional location map depicting major structural trends of the Raton basin (Topper et al.,
2011)
B) Stratigraphic column of the Upper Cretaceous and Paleogene strata found in the Raton
Basin (Johnson and Finn, 2001)
C) Diagrams displaying the geomorphological and architectural elements of a Distributive
Fluvial System (DFS) (Nichols and Fisher, 2007)

F) A type log for the Raton Basin displaying Gamma Ray (GR), Density
Lower Coal Zone Bottom (RHOB), and Deep Induction Resistivity (DIR). Gamma below 100 API,
Raton Conglomerate
represented by yellow, indicates Sand or Coal. Density below 1.8 g/cc,
denoted by the red fill, indicates the presence of coal. An erratic
Vermejo Top
response from the DIR log indicates the presence of an intrusion.
G) An isopach map of the basal raton conglomerate.
H) An isopach map of the informal lower coal zone of the Raton
Formation
I) An isopach map of the informal barren series of the Raton Formation
J) An isopach map of the informal upper coal zone of the Raton
Trinidad Top
Formation.

The upper coal zone isopach thins to the east. The upper coal zone denotes a return to the
fluvial-lacustrine system of the lower coal zone.
The Raton Formation was deposited in the distal to medial portion of a distributive fluvial system
(figure C). The lower and upper coal zones mark periods of time where the DFS is a conducive
peat forming enviroment. The barren series denotes an influx of sediment into the basin increasing the deposition of channel fill and terminal splay complexes.
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