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Abstract

| | N Legend
The Southern Oklahoma aulacogen is a northwest-trending structure containing abundant -
igneous rocks representing the remains of a major Cambrian rift zone. Previous geologists have GeOChem IStry A Diabase (Wet Mts/Front Range) O Lamprophyre ‘ Mafic-rich Nepheline Syenite

mapped numerous igneous intrusions in Colorado that follow the same trend, ranging from
Ediacaran to Ordovician in age, and have speculated that these intrusions may be a part of the _ _
Diabase (Gunnison area) D Phonolite A Cenozoic Basalt

same rift. These intrusions include abundant igneous dikes of various compositions that
originated from deeper magmatic bodies, filling fracture systems in older igneous rocks and
Precambrian gneisses. This study involves the geochemical analysis of samples we collected
from different dike types, including diabase, lamprophyre, phonolite, and nepheline syenite. The
dikes include a prominent diabase dike swarm in the Gunnison area as well as abundant dikes
of several types in the Wet Mountains and Front Range farther east. On the discrimination and
REE diagrams, fifteen representative dike samples from both sample regions plot tightly
together, indicating the clustered dikes share a petrogenetic history of E-MORB-type magma
that interacted with intercontinental lithosphere.

We have not yet found diabase dikes in the Wet Mountains suitable for geochemical studies.
However, five samples from NW- to NNW-trending diabase dikes in the Front Range, ~80 km
north of the Wet Mountains, are among the fifteen diabase samples that cluster together on the
geochemical diagrams. This raises the intriguing possibility that dikes related to Ediacaran-
Ordovician intraplate magmatism in Colorado may be more extensive than previously thought.

Samples of four lamprophyre dikes in the Wet Mountains exhibit uniform patterns in REE
diagrams and plot within the same field on the Winchester and Floyd (1977) classification
diagram. Three dikes classified as trachytes by other workers cluster in the phonolite field on
this diagram, suggesting some of these dikes were previously misclassified. These three dikes
also show similar REE patterns with prominent negative Ba, Sr, Eu and Ti anomalies, implying
prolonged fractional crystallization.

Harker Variation Diagrams

We used Harker variation diagrams to demonstrate the variety in
compositions among the sampled dikes (Fig. 3). No observable trend
exists between the sampled dikes because 1) the samples originated
from petrogenetically unrelated magmas and 2) most of the dike samples
exhibit some degree of alteration. Some notable examples of the effects
of alteration include secondary quartz in the phonolite dike samples and
diabase dike (22-11), which is overprinted by replacement carbonatite
(e.g., Armbrustmacher, 1979).

Lamprophyre dike intruding Precambrian gneiss. Sample

Pivarunas and Meert, 2019; Magnin et al., 2023). We have sampled a range of dikes mapped by
previous workers that consist of diabase, lamprophyre and what was thought to be trachyte
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al. 2013: Wall et al, 2021). Numerous s ) We used the Winchester and Floyd (1977) classification diagram for igneous rocks (Fig. 4) because it uses ratios of - Rhyolite - phonolite fields in Fig. 4. This diagram indicates that the dike samples previously classified as
Ediacaran to Ordovician igneous intrusions /& highly immobile elements that tend to resist secondary alteration. Most of the diabase samples fall within the T Trachyte N trachyte dikes by other workers are, in fact, phonolites.
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Colorado, primarily in the Powderhorn ‘ S o » far to the left of the sub-alkaline basalt field, which matches its erratic behavior in other diagrams. The lamprophyre - Andesite ® Figs. 9 and 10 show that the parental magmas of the dikes were E-MORB-type, asthenospheric
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Range of the Rockies farther east (Figs. 1 I€ld, Suggesting these dIkes were previously misiden '. Ied. 5 - >a1a = reflects the fact that we are plotting samples that have different petrogenetic histories as well as
and 2). It is possible that all these rocks form a single major rift, where North America began to T T T T N B SuMlkaline Basalt Alk-Bas i the fact that the samples have been altered to various degrees. One diabase sample (23-12)
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Nb/Y 4. Figs. 11 and 12 show that most of the diabase samples exhibit E-MORB-type patterns, and
the alkaline basalts show light REE enrichment. However, the anomalous diabase sample
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We collected samples in Colorado during the PP i [ Elons — EmichedioRs | O Floyd (1977) diagram also tend to fall within alkaline fields in Fig. 8. In Fig. 9, Southern Oklahoma aulacogen (e.g., Eschberger et al., 2014), which could argue for a direct
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Mountains region (Fig. 2). We also collected a R, L S N £ ] type affinities. The anomalous sample (23-12) continues to behave erratically.
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