Snowplow tectonics: Post 2.1 Ga lithospheric evolution of the Hudson Bay region
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The 1.9 Ga Trans-Hudson orogen is similar in scale and tectonic style to the Himalayan-Karakorum orogen and formed due to a collision between two Archean domains, the Superior and Churchill Provinces of the Canadian Shield. During collision the leading edge of the lower plate, the volcanic rifted margin of the Superior Province, had the form of a ‘double indentor’ with a deep embayment that is presently situated in the SE corner of Hudson Bay. This study synthesizes regional studies and combines reprocessed and interpreted potential-field data with new constraints from the ongoing Hudson Bay Lithospheric Experiment (HuBLE) to investigate the less-studied central segment of the Trans-Hudson orogen. An enhanced Bouguer gravity map, corrected for water depth in Hudson Bay, facilitates regional correlation of the Superior margin owing to a thick, dense package of tholeitic basalts along its outboard edge. Taken together with magnetic data, the gravity results also provide evidence for tectonic escape (“snowplow tectonics”) via upper-crustal extrusion into the embayment, ultimately overstepping the margin by > 200 km at some locations. The narrow apex of the escape wedge coincides with anomalously thick crust (> 48 km) inferred from receiver functions, supporting a previous interpretation that flexure caused by a point-like crustal load may explain the nearly circular Nastapoka arc delineated by the present SE shoreline of the Bay. The Paleozoic Hudson Bay intracratonic basin sits astride the pre-existing embayment structure and is cored by large positive gravity anomaly. This feature can be modeled as a block of dense material near the Moho, possibility of eclogitic composition. All of these elements strongly suggest that the double-indentor configuration of the NE paleomargin of the Superior Province formed an orogenic template that exerted a profound and long-lasting influence on the lithospheric evolution of this vast part of Laurentia.

