Deformation Fabrics in Mafic Dikes – Keys to Complex Reworking of Rifted Cratonic Margins 

Mafic dikes swarms associated with rifting and the formation of cratonic margins are ideal recorders of the reworking of these margins during subsequent convergent tectonic events.  This presentation describes evidence for a complex history of Paleoproterozoic and Mesoproterozoic reworking of the SE margin of the Wyoming Archean province based on deformation fabrics and features in ca. 2000 Ma mafic dikes emplaced during rifting of this margin of the Wyoming province. 


Three major Proterozoic events are recorded in the dikes and their host Archean rocks, which are correlated here with the Trans-Hudson orogeny, the Medicine Bow orogeny (Cheyenne Belt suture), and the emplacement of the Laramie Anorthosite, respectively.  Deformation associated with these events overprints Archean deformation, lumped as D1, and includes: 1) D2 - E-W shortening that produced upright to recumbent folds and a strong southerly plunging L to LS fabric in the dikes, 2) D3 - NW-SE shortening that reoriented and locally folded and crenulated the earlier fabrics and dikes, producing regional oroclinal bending of D2 fabrics, and 3) D4 - recumbent to open folding of earlier features along the northern and western margins of the Laramie Anorthosite complex (LAC).

All three of the Proterozoic phases of deformation are superposed in interlayered gneiss and supracrustal rocks in the area north of the Elmers Rock greenstone belt (ERGB), and to the northwest of the Red Mountain syenite of the LAC.   In this area, mafic dikes with a strong L2 fabric are folded by F3 folds, and contain an S3 crenulation foliation.  The dikes and associated F3 folds are refolded across a broad F4 synform that formed above the northwestern margin of the Red Mountain syenite. 

Deformation fabric-porphyroblast relationships in pelitic schist in the ERGB indicate that each of the three events occurred at distinctly different metamorphic pressures. D2 deformation was accompanied by kyanite, D3 produced sillimanite and cordierite replacing staurolite, and andalusite occurs in the contact zone of the LAC.
