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Research Goals

• Constraint the depositional environment for the Crevasse Canyon 
Formation in west-central New Mexico

• Provide provenance interpretations for detritus of the Crevasse Canyon 
Formation

• Develop new sediment dispersal models
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• Late Jurassic-Late Cretaceous 
development of Andean style 
subduction

• Development of accretionary 
wedge, forearc basin, arc, foreland 
basin etc

• Buoyant oceanic plateau begins 
subducting on SW margin

• Study area =

5
(Yonkee and Weil, 2015)

Late Cretaceous (~80 ma)
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(Yonkee and Weil, 2015)

~80 Ma

~50 Ma
(Colorado Plateau Geosystems, 2023)



• New Mexico under marine and non-marine 
conditions from fluctuation in relative sea level

• Study area =            Previous study areas =
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~85 Ma ~87 Ma

Western Interior Seaway

(Colorado Plateau Geosystems, 2023)

Mescal Canyon

Carthage



Field area Located on southeastern margin of 
the Colorado plateau (map highlights current 
extent of tectonic related deformation)

• Laramide deformation to east

• Rio Grande Rift related deformation to east

• Basin and Range extension to the west

(Karlstrom et al., 2022)
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Modified from (Stopka, 2015)
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Inferred Contact
Crevasse Canyon

Gallup

• Records transition 
from marginal 
marine Gallup 
Sandstone to non 
marine basal 
Crevasse Canyon 
Formation

• Bioturbation from 
Vertical and 
horizontal burrows 
in Gallup

• Characteristics of 
upper shoreface 
deposits
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Plant Fossil

Ripples
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Concretion
Trough Cross-Stratification
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• Measurements taken from planar and left/right 
limbs of trough cross-stratification 

• Overall paleoflow trends from Crevasse Canyon 
in west-central New Mexico show flow to the 
east/southeast

Flow Direction



Environment of Deposition Interpretations

• Gallup to lower Crevasse Canyon records final transition from upper shoreface to fluvial 
EOD

• Crevasse Canyon interpreted as meandering fluvial channels encased in a well developed, 
highly vegetated, non-marine floodplain in flat lying foreland basin

• Concurrent studies show palynomorph (pollen) samples taken from mudstones at the RFS 
are non-marine

t

17
(Pearson Prentice Hall, 2005)

Vegetated 
floodplain



What is the modal composition of these 
sandstones?

What detrital zircon ages are represented?
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19N = 14, n = 5600

Top

Base

Quartz, Feldspar, Lithics diagram
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• Sandstones characterized by 
predominantly upper fine to 
medium grained sand

• Grains sub-angular to sub-
rounded and well sorted

• At first glance, noticeable 
abundant and well-defined 
quartz grains and feldspars



21

•  (Qm = monocrystalline 
quartz, Qp = polycrystalline 
quartz, P = Plagioclase 
feldspar)



22N = 14, n = 5600 Discrimination Diagram (Dickinson et al, 1983)

Top

Base



Field Area

Modified from (Stopka, 2015)
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• Map shows continent scale 
provinces

• Detrital Zircon age data 
should fall within age ranges

• Provides Insight into sediment 
sourcing 

• Note: Precambrian basement 
not exposed during Late 
Cretaceous in New Mexico

Field Area
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• Bulk zircon ages 
dominated by 
Paleoproterozoic 
grains

• Mesoproterozoic, 
Jurassic, and 
Cretaceous grains 
also abundant



• Primary Peaks: 90-167 Ma

• Secondary Peak: 1417-1698 
Ma

• Isolated occurrences at: 950-
1300 Ma & 300-500 Ma
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• Primary Peaks: 90-167 Ma

• Secondary Peak: 1417-1698 Ma

• Isolated occurrences at: 950-1300 
Ma & 300-500 Ma

• Slight decrease in probability for 
primary peaks

U
p

 section

Top
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Key Modal Composition and DZ Interpretations

• Sandstone modal composition data biased towards transitional continental and basement 
uplift provenance fields

• Sandstones dominated by quartz, feldspar abundance increases upsection, lithic fragments 
make up very little of overall composition

• Youngest grains within Coniacian-Santonian range, with youngest single grain possibly 
Campanian in age, likely from reworked airfall/ash

• Detrital zircon data has both zircons that overlap with Cretaceous Cordilleran Arc signatures, 
as well as older Mesozoic to Precambrian age signatures
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Effects of buoyant plateau subduction?
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• Shatsky conjugate 
subducting 
underneath the 
continent to the east

• Deeper, plutonic roots 
exhumed and eroded

(Yonkee and Weil, 2015)



Coniacian-Santonian (89-83 Ma)
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(Yonkee and Weil, 2015)

Coniacian-Santonian (89-83 Ma)

This study

Previous studies

River Systems

River Systems



1. Based on sedimentary and palynology data, this section of Crevasse Canyon Formation 
represents a distal, non-marine, meandering fluvial system in a flat lying, vegetated 
foreland basin

2. The lower part of the Crevasse Canyon Formation is of Coniacian-Santonian age, but 
could be as young as early Campanian

3. Mesozoic to Precambrian DZ ages likely sourced from recycled Mesozoic eolianites of 
the Colorado plateau region

4. Provenance interpretations tell us headwaters originated directly from Cordilleran arc 
to the west to deposit zircons of similar age as the formation

5. DZ and modal composition indicates exhumation of plutonic roots despite modal 
composition plotting within transitional continental fields
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