Investigations of the structural and thermal interface between the Purcell Anticlinorium
and the Kootenay Arc, southeastern British Columbia
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Project Background Structural Analysis

The westward transition from the Purcell Anticlinorium to the Kootenay Arc is characterized by a contrast in structural style, magmatism, metamorphism,
and exhumation histories. The Purcell Anticlinorium preserves, within its core, evidence of Proterozoic orogenic events, while the Kootenay Arc documents Map of Compliled S1 Structures Map of Compliled D2 Structures
a multifaceted history of Mesozoic Cordilleran orogenesis. The primary aim of this project is to investigate and document the eastward extent of Mesozoic
deformation, metamorphism, and exhumation to better understand the tectonothermal interface between the two adjacent structural domains.
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The Purcell Anticlinorium (PA), in the east of the area, is a Mesozoic (Cordilleran) ,
structural culmination that contains some of the oldest rock exposures in
the Cordillera, all of which are of ancestral North American affinity. They
include: the Mesoproterozoic Belt-Purcell Supergroup, the Neoproterozoic
Windermere Supergroup, as well as lower Paleozoic strata. These rocks
have been metamorphosed at low grades within the biotite and chlorite
zones. Mica cooling ages are as old as Mesoproterozoic in this domain.
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The Kootenay Arc (KA), in the northwest of the area, is an arcuate salient
composed of highly deformed marginal rocks of North American
affinity, as well as arc related rocks accreted during Cordilleran
orogenesis. Regional metamorphism within the Kootenay Arc reaches
sillimanite grade, and mica cooling ages are in the range 100-50 Ma. e
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In the southwestern portion of the field area, the Eocene Purcell Trench Fault (PTF),

an east side down extensional normal fault, juxtaposes the Belt-Purcell rocks of S, Belt-Purcell S, Purcell Anticlinorium Type L Belt-Purcell S, Windermere and Younger S, Kootenay Arc Type D, Structures
low metamorphic grade (part of the PA) against the northern-most exposures .
of the Priest River Complex. This structure is a metamorphic core complex - S,BPSG a S, WSG and Younger ¢ S.. s S, e L BPSG « L,WSGand Younger o PolestoS, o Mean of polesto S, ) Means, +  Lineations of Uncertain Origin
comprising amphibolite facies metamorphic rocks and 50-70 Ma cooling ages.
e L — L = S, Belt-Purcelland D, S .,andD, S,Windermere and Younger and D, S .,andD, Lineations of Uncertain Origin

Compiled from Webster PhD thesis (left) and McMechan and Price (1982, right)

Timing of Metamorphism

Rocks within the Purcell Anticlinorium were regionally metamorphosed to the chlorite and biotite zones during the Mesoproterozoic. High grade metamorphism in this
region is restricted to the Mathew Creek Metamorphic Zone of McFarlane and Pattison (2000) and is associated with an anomalous Mesoproterozoic thermal high. Region-
al metamorphism in the easternmost portion of the Kootenay Arc, where it interfaces with the Purcell Anticlinorium, is related to Cretaceous deformation (M, metamor-
phism, D, in structural analysis). This project investigates the eastward reaches of the M, metamorphic signature through petrographic examination of microstructures.

*‘ Photomicrograph of post-tectonic (D, Large scale folding of the Purcell Anticlinorium appears to be related Bedding  measurements in rocks that are  Neoproterozoic Near-vertical lineations are present within the transition zone. These
| and D,) biotite from the Windermere to D2. Constructed fold axes for SO and S1PA are roughly coincident and younger in age are sparse due to the development of a lineations are crenulations of unknown origin, and are developed
| Supergroup. with the cluster of lineations (L2), and are contained within the penetrative schistosity. Constructed fold axes for S1KA confirm the within Belt-Purcell, Windermere, and Paleozoic strata. Further work
planes (S2) that are attributed to Cretaceous D2 deformation. overprinting of S1KA by structures associated with D2 deformation. is required to better characterize the nature of these structures.
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Photomicrograph of pre-tectonic
chlorite from the Mesoproterozoic
Belt-Purcell Supergroup.
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