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Phosphorite:
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Modern Phosphogenic Environments:
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From NASA (http://oceancolor.gsfc.nasa.gov/SeaWiFS/)
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Eperic Sea Setting vs. Modern:

Permian Phosphoria Shelf (0.04° actual)
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Modern Peru Margin Shelf (0.33° actual)
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260 Ma Late Permian
Equatorial West view g Equatorial Tethys view

Modified from Blakey, 2006
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1. Lithostratigraphy:



Historic Lithostratigraphic Model:
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1. Lithostratigraphy:

2. Chemostratigraphy:



Organic Carbon and Sulfur Data from the Retort and Meade Peak
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Retort Member: phosphorites and mudstones




Data from”Basin Facies” of Retort and Meade Peak
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Mid-ramp during Retort deposition: western Wyoming




Phosphoria Lithostratigraphy and Chemostratigraphy
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Chemostratigraphy: Redox-Controlled, Bio-essential
Trace Elements: Cd, Zn, Mo, & Cr
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Lower Phosphorite: Meade Peak member transect
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Summer (Mean Air Temperatures 35-45°C):
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Conclusions:

1. High organic productivity and phosphogenesis occurred
during relative SL lows and reached a maximum during
transgression.

2. Phosphogenesis occurred under dysoxic to anoxic
conditions -- unlike Cenozoic phosphorites, this included
shallow, nearshore environments.

3. Chemostratigraphy, however, showed that the
Phosphoria Sea was marked by dysoxic, anxoic to euxinic
conditions that led to high concentrations of high
concentrations of sulfides, metals, and organic carbon.
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Phosphorite-Metal Associations:

Enrichment Factors:

Ave. Phosphorite Relative Phosphoria Phosphorite
to Ave. Shale Relative to Ave. Shale

Ag = 30x Ag = 43X

Cd = 60x Cd = 133x

Mo = 4x Mo = 7x

Se = 8x Se = 17x

U = 30x U = 24X

Zn = 2X Zn = 3x

Data from Altschuler (1980)



Sulfur (weight %)

Organic Carbon and Sulfur Data
from Phosphorites
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