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The Paleoproterozoic Sokoman Formation (ca. ~1.87 Ga) 
near Schefferville, Quebec, is a ~100 m thick succession of iron 
formation, terrigenous clastic, and phosphatic sedimentary 
rocks. It accumulated during the first major phosphogenic 
episode in Earth’s history and, therefore, provides impor-
tant information on the physiochemical and biological pro-
cesses that led to the deposition of Precambrian phosphorite. 
Understanding such processes illuminates how the bioessen-
tial elements Fe and P were cycled in Precambrian chemical 
sedimentary systems.

Lithofacies stacking patterns in the Sokoman Formation are 
interpreted to record flooding and deposition on the Nuna 
continental margin through two sea level cycles. Lowstand 
sediments in both sequences consist of stromatolitic supra-
tidal chert and lagoonal mudstone that contain phosphate-
encrusted microbial mats. The transgressive systems tracts are 
characterized by tidally deposited chert and hematite grain-
stone with reworked sedimentary apatite grains. Highstand 
systems tracts are formed entirely of nonphosphatic, storm-
deposited, subtidal chert and magnetite grainstone.

Phosphorite is exclusive to shallow-water settings in both 
sequences. Precipitation is interpreted to be the result of cou-
pled Fe and P cycling through Fe-redox pumping of porewater 
phosphate. As in Proterozoic terrigenous clastic-dominated 
depositional systems, Fe-redox pumping is restricted to near-
shore paleoenvironments where photosynthetic stromatolites 
produced a suboxic seafloor. Such shallow-water phosphorite 
contrasts with many Phanerozoic phosphatic deposits, which 
formed in the full spectrum of shelf environments. This re-
lationship is interpreted to reflect the marked difference in 
oxygenation state of the seafloor between the Precambrian 
and Phanerozoic. In the Precambrian, Fe-redox pumping of 
porewater phosphate and thus, phosphogenesis, was con-
strained to nearshore settings where photosynthetic oxygen 
was produced. Phanerozoic phosphorite forms across the shelf 
because all environments are generally well oxygenated. The 
proximal location of Precambrian phosphorite suggests that 
the evolution of some benthic microbes was likely restricted 
to neritic settings where bioavailable P was concentrated in 
the sediment.
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