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Several coeval Mesozoic basins in Sonora and Arizona lie within a regional retroarc foreland system related to
development of the Cordilleran magmatic arc along the western margin of North America. Lithofacies successions
vary greatly within each basin fill, but ages of fossils and detrital zircons within the basins record contemporaneous
sedimentation persisting for >90 m.y., spanning most of Triassic and Jurassic time. Correlative Lower Jurassic
Sinemurian (199-190 Ma) strata are present in three basins here referred to informally as Rancho Placeritos (El
Gamefio Formation), Sierra del Alamo (Sierra de Santa Rosa Formation), and Sierra de San Javier (Santa Clara
Formation). Each basin has a unique assemblage of fluvial, deltaic, and marine deposits.

Sinemurian ammonites and bivalves are found in the El Gamefio and Sierra de Santa Rosa Formations, Early to
Middle Jurassic tropical flora are present in the EI Gamefio Formation, and Late Triassic to Early Jurassic tropical
flora are present in the Santa Clara Formation. Late Triassic and Early Jurassic detrital zircons were collected in
sandstone and siltstone beds in all three basins.

In the El Gamefio Formation, Paul Smith identified ammonites, Chris McRoberts identified bivalves, Gary Webster
identified crinoids, Sid Ash identified plants, Wayne Premo and Chris Holm-Denoma dated zircons.
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By F.G. Poole & R. Amaya-Martínez

SLIDE 1 (Title)

SLIDE 2 (Basins with Sinemurian strata)


Here we review coeval units in three Jurassic-Late Triassic sedimentary basins within the early Mesozoic Cordilleran retroarc foreland system in Sonora. First, new information on the Rancho Placeritos basin labeled 2; second, published data on the Sierra del Álamo basin labeled 1a and 1b; and third, evaluation of a new zircon date on the Barranca Group in the Sierra de San Javier basin labeled 3. Our focus is on Lower Jurassic Sinemurian strata within the three shallow basins. Each basin has a unique assemblage of fluvial, deltaic, and marine lithofacies and biofacies; different-age rocks floor each of the basins, i.e., Permian shelf rocks floor basin1a-b, Devonian-Mississippian shelf rocks floor basin 2, and Ordovician ocean-basin rocks of the Sonora allochthon floor basin 3. Basin limits are unknown; however, some geologists tend to expand and connect geologic features like foredeep basins even though lithologic assemblages are quite different, making long-distance basinal correlations suspect. Also, each of these basins contains different genera and species of Sinemurian ammonites, suggesting some taxa isolation.

SLIDE 3 (Conceptual profiles)


These conceptual profiles show two possible scenarios during development of early Mesozoic magmatic arcs and retroarc foreland systems along the western margin of North America. 

An east-dipping subduction zone generated the magmatic arc and associated orogen, including the foredeep basins under discussion today.

SLIDE 4 (Rancho Placeritos basin)


The brown color represents the El Gameño Formation and the blue color represents the underlying Paleozoic shelf strata. This generalized map of the Rancho Placeritos area shows the location of our measured East and West sections, and ammonite collection sites as yellow dots. The more complete East section is discussed later.

SLIDE 5 (Western North America ammonite zones)


The orange color represents the Sinemurian stage in the El Gameño Formation and the right column records 10 ammonite collections within the map area. Five collections represent the “Leslei zone.” Paul Smith identified the ammonites.
SLIDE 6 (Rancho Placeritos East section)


 Our measured East section is over 900 m thick. The orange color represents the Sinemurian ammonite unit, which is over 100 m thick. The blue part of the section contains scattered bivalves, crinoids, and plants. The El Gameño Formation is unconformable on Devonian carbonate-shelf rocks. We estimate the El Gameño to exceed 1500 m in thickness.

SLIDE 7 (Sierra del Álamo basin)


These measured sections are from González-León et al. and Hodges et al. in the informal Sierra del Álamo basin. The orange color in the Sierra de Santa Rosa Formation represents Sinemurian strata dated by ammonites, other invertebrates, and detrital zircons.

SLIDE 8 (Sierra de San Javier basin)


This diagram of the Barranca Group is slightly modified after Stewart and Roldán-Quintana. We now have a zircon age on an ashflow tuff (purple line) near the top of the Santa Clara Formation. This new zircon age is Sinemurian (orange color), which establishes an Early Jurassic age for the upper Santa Clara as well as the overlying undated Coyotes Formation. Detrital zircon ages obtained from quartzites in the lower Santa Clara generally yield Late Triassic ages. The Barranca Group is deposited on strongly deformed Ordovician ocean-basin rocks of the Sonora allochthon colored green. 

SLIDE 9 (Basins with Sinemurian strata)


This last slide repeats the first map showing distribution of the three core basins containing Lower Jurassic Sinemurian strata.
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