Belt Basin break-out group discussion

Earthscope in the northern Rockies Workshop

September 17-18, 2005

A major geologic feature of the northern Rocky Mountains, the Belt Basin has a horizontal area in excess of 30,000  km2 and contains at least 18 km of middle Proterozoic (~1.5Ga) sedimentary strata with associated mafic and intermediate volcanic sills.  During the late Precambrian, the Belt basin was structurally dismembered during the breakup of the Rhodinian supercontinent. The western margin of the basin is no longer part of North America.  During Cretaceous compressional deformation, the Belt basin underwent inversion by east-directed thrusting along a broad, crustal-scale ramp system that marked its former lower depositional contact.  Subsequent basin and range extension has continued to deform Proterozoic strata of the Belt basin along several major normal faults.  Sedimentary and volcanic strata of the Belt basin host economic deposits of Ag in the Coeur d’Alene mining district in Idaho; economic sulfide mineralization occurs elsewhere in the Belt Basin. 
After discussing the broad tectonic and depositional framework of the Belt Basin, our break-out posed the following major scientific questions that might be addressed directly or in part through the Earthscope program:

1) How does the lithosphere accommodate the establishment of such a thick sedimentary basin?  

2) What effect did the Cretaceous tectonic emplacement of the Belt Basin have on mantle and lithospheric flexure in the foreland?

3) What are the major characteristics of mantle lithosphere beneath the Lewis and Clark lineament and how did this structure influence the depositional geometry of the Belt Basin?

4) What effect does buoyancy-driven rebound associated with erosion of Belt Basin strata have on the behavior of the intermountain seismic zone? 

5) What is the post-compressional orogenic behavior of the megaramp that accommodated the inversion of the Belt Basin?  

6) Can the Belt Basin and its subcrustal structure be used as a piercing point for tectonic reconstructions involving other continents?
Considerable potential exists for Earthscope-based study of the Belt Basin to be integrated and linked to existing data sets and collections.  These include:

1) ongoing USGS-based magnetotelluric work within and between the Whitefish and Selkirk Ranges (northern Montana and Idaho); additional industry data also available.
2) 2 COCORP lines, industry lines and petroleum wells in the Belt basin

3) extensive geologic mapping of the Belt basin, and numerous published studies on the sedimentology, stratigraphy, structure, and geochronology of the basin
4) a major, newly-established respository for industry-acquired drill cores from the Belt basin.  Housed and operated by the University of Montana, this repository contains tens of kilometers of core from the Belt basin recovered from widely distributed locations and stratigraphic levels.

5) integration with possible proposed Cascadia active source line across the Pacific northwest
We recommend that the following complementary studies be carried out in the Belt basin to take maximum advantage of the Earthscope passive array data from the basin:

1) deployment of flexi-array across basin to densify coverage of basin and maximize resolution of imaged basement topography and mantle lithosphere

2) acquisition of two active source lines across basin


- E-W line across northern Belt basin near former COCORP lines

- NE-SW line across Lewis and Clark lineament
3) geochronologic and thermochronologic traverses across two proposed transects to understand buoyancy, extension issues

4)  Xenolith studies in Sweetgrass Hills (Montana) along the northern active-source line

5) construction of balanced true-scale cross-sections to provide control for the uppermost 15 km of section

6) analysis of basin sedimentary architecture to characterize basin fill history and tectonic history.

7) magnetotelluric profiles following the active source seismic to help characterize near surface structure

8) campaign GPS study across the Belt Basin to understand rebound associated with ongoing extension and erosion
We recommend the following educational outreach activities be considered:

1) erection of roadside displays describing Earthscope activities and related geology in Glacier Park and along the two active source traverses

2) somehow linking the outreach to a discussion of the deep time concept (counterpoint to creationist-oriented views); Belt consists of a very thick package of sediment with few fossils (except stromatolites), discussion of chronologic techniques and precision, Cambrian explosion, etc.
3) adoption of array stations by local schools

4) “meet the thumpers” – active source experiment outreach activities to local schools and  communities 

