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Collaborative research: Mesoproterozoic tectonics of inboard southwestern Laurentia: insight into assembly and configuration of Rodinia from study of 1.3-1.0 Ga sedimentary successions 

Project Summary

This project will utilize Mesoproterozoic (1300-1000) sedimentary rocks in the western U.S. to test aspects of the increasingly controversial Rodinia hypotheses (AUSMEX versus AUSWUS versus SWEAT). Our premise is that the inboard record of sedimentation and tectonics in southwestern Laurentia, preserved in well-exposed sedimentary successions, is an underutilized resource for understanding stresses at the surrounding plate margins, and the nature of possible outboard sources of detritus.  We propose a structural, petrologic, and geochronologic (U-Pb and Ar-Ar) study aimed at correlation of, and characterizing provenance for, several key areas and units. These areas represent preserved remnants of once more extensive sedimentary successions; they are well exposed, but widely separated, and correlations have been hampered by a lack of reliable geochronology. We will concentrate on the Apache Group (Arizona), Unkar Group (Grand Canyon), Crystal Spring Formation (Death Valley), and Lanora Formation (Texas). We hope to construct the regional intracratonic basinal and tectonic patterns and fingerprint possible outboard (Australian?, Kalaharian?) sources of detritus as well as the inboard tectonic history during Rodinia assembly. We will continue our work on finding and dating ash beds using precise U-Pb geochronology, but we also will add two new approaches to fingerprint detrital grains. The first is in situ U-Pb microprobe dating of monazite grains, which yields zoning profiles that can be fingerprinted to their original tectonic provinance; the second is Ar-Ar laser dating of mica grains, which shows remarkable stratigraphic variation in our pilot studies of the Unkar Group and hence seems to be a sensitive recorder of distant detrital sources. Sedimentary-tectonic studies will evaluate which faults were active during deposition by looking for facies changes across faults and relationships to syntectonic magmatism. Petrologic studies will emphasize provenance of siliciclastic rocks (including shales) using standard petrologic techniques. Detailed regional tests of the type proposed here, involving geochronology linked to sedimentary tectonics, are required to understand the tectonic setting of western Laurentia and hence the most likely adjacent outboard continental masses that collided with Laurentia from 1.3-1.0 Ga.

Data Description:

Archived data set includes tabulated bulk geochemical, mineralogical and geochronological data derived from outcrop samples as described in text.

Sample ID numbers consist of letters and numbers as follows:

e.g. T01-72-04

T, K, LC etc. indicate the individual collector

first two digits are year of collection,  e.g. 01 = 2001

second two or three digits are river mile location of section from which sample was collected, 72 = 72 miles downriver from Lee's Ferry. A map showing locations of sampled sections is provided. See also Timmons (2004) and Timmons et al (2005).

last two or three digits are sample number from specified section,  e.g. 04 = fourth sample or 4m from base of section. Measured sections with sample locations are given in Timmons (2004).

The University of New Mexico, by agreement with the National Park Service, archives sample material collected from Grand Canyon National Park. This material can be made available to researchers upon written request to the Department of Earth & Planetary Sciences at the University of New Mexico, attention Curator.

