Shear-Wave Splitting Measurements from the Lithoprobe W. Superior Transect (TW~ST Expt.)

Lithoprobe's [T]eleseimic [W]estern [S]uperior [T]ransect [TW~ST] experiment involved 17 broadband stations arrayed in N. Ontario, Canada. The array crosscuts the tectonic strike of many subprovinces as well as the boundary with the Trans-Hudson Orogen to the North.

We present SKS and SKKS shear-wave splitting analyses. Our objectives are to estimate the anisotropy of the upper mantle and to constrain its relationship to the internal structure of the Archean W. Sup. Province and its transition into the Proterozoic Trans--Hudson Orogen.

Eight high-quality events covering a wide range of back-azimuths were used for the measurement of the fast polarization direction and delay time. The results indicate that variations in splitting parameters can be correlated with the subsurface regional geology. A change is observed in the direction of fast-wave polarization from NE-SW to the South of the English River Metasedimentary belt to more E-W to the North of this subprovince. Further North, and within the Sachigo subprovince, the polarization changes markedly to NW--SE. Across the array the delay times range from 1.1s to 2.1s, generally increasing from South to North, with the highest values found within the oldest Archean terrane, the Sachigo. Stations within the Trans--Hudson and bordering on Hudson Bay are marked by arrivals exhibiting no splitting at all.

A comparison of our measurements with those from the APT89 experiment and from CNSN stations confirms the fact that the observed variations in anisotropy show no correlation with present day tectonic activity. This supports the idea that the deformation in the West. Sup. Province occurred in a transpressional environment and suggests that the anisotropy in the upper mantle will be Archean in age.

