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I. INTRODUCTION

•  The southern Abitibi subprovince (SAS) is one of 
the largest continuous and best exposed Archean 
greenstone belts in the world. Despite years of study, 
relatively little is known about the early lithotectonic 
development of the region. This is due, in part, to 
poor early fabric development and extensive late 
stage (post-Timiskaming) deformation along major 
regional deformation zones. Regional deformation 
zones such as the Larder Lake-Cadillac (LLCdz) and 
Porcupine-Destor (PDdz) are long lived zones of de-
formation and fluid migration that extend for 100s of 
kilometers along strike. This study investigates the 
extent and significance of early structure in the SAS.

II. STUDY SIGNIFICANCE & GOAL

• The SAS displays an enigmatic lithotectonic pro-
gression from early volcanism (i.e., Tisdale-Blake 
River episodes) to a period of deformation, uplift, 
erosion, and sedimentary basin formation (i.e., 
Porcupine-Timiskaming episodes) (Fig. 2). This 
general lithotectonic progression is common to 
Archean greenstone belts worldwide (e.g., Yil-
garn). Economic mineralization is related to 
post-Timiskaming deformation and has, there-
fore, been relatively well characterized. However, 
little is known about pre-Timiskaming regional 
structural development.
 

STUDY GOAL
• The goal of this study is to establish 
pre-Timiskaming structure throughout the 
SAS to assess geodynamic processes active 
during the late Archean

Pre-Timiskaming folding in the Archean southern Abitibi greenstone belt, 
Ontario and Quebec, Canada: structural constraints and conundrums.  

Frieman, B.M., 
Kuiper, Y.D., 
Monecke, T., 
Kelly, N.M.

Colorado School of Mines,
Department of Geology & 
Geological Engineering 
1516 Illinois St.
Golden CO 80401

IV. PERRON LAKE-KIRKLAND LAKE AREA
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III. REGIONAL GEOLOGY 

VII. DISCUSSION

VI. ROUYN AREA

Fig. 1- Lithotectonic map of southern Abitibi subprovince displaying 
distribution of rock types, gold deposits, and major deformation 
zones (LLCdz in red; PDdz in blue) (after Poulsen et al., 2000).

Fig. 2- Schematic stratigraphic section displaying the lithotectonic 
assemblages that occur along the Larder Lake-Cadillac deformation 
zone and their relative contact relationships, depositional setting, and 
tectonic significance  
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V. GAMI LAKE-DOIG LAKE AREA

•  Timiskaming episode sedimentary and volcanic rocks are 
bound to the south by the LLCdz and unconformably overlie 
Blake River volcanic greenstones to the north
 

•  Field relationships indicate Blake River volcanic rocks were 
folded, moderately dipping, and partially denundated at the 
time of Timiskaming deposition

•  Transects in Kirkland Lake reveal oppos-
ing facing directions in Blake River and 
Timiskaming episode rocks

•  The Blake River-Timiskaming unconfor-
mity is preserved in outcrop in the Perron 
Lake area 
 - the relative stike of Timiskaming sediments   
 and pillowed basalts is ~70˚ di�erent
 - both units are steeply dipping
 - post-Timiskaming strain is relatively low

OBSERVATIONS

•  Erosional outliers of Timiskaming  
sedimentray rocks occur at:     
—N. Shore of Gami Lake 
 - conglomerate and pillows 
  truncated by post-Timiskaming 
 intrusion
— East of Doig Lake

» Doig Lake area 
preserves near

primary Timiskaming-
Blake River contact «

•  Volcanic facing directions de�ne km-scale folds in 
the Blake River 
•  Several locations preserve angular contacts between 
Blake River volcanic and Timiskaming sedimentary rocks 
•  Contacts display irregular erosional boudaries overlain by 
monomict to polymict conglomerates grading into sandstone
•  Timiskaming episode rocks trucate km-scale folds in the 
Blake River stratigraphy
•  Unconformities are overturned due to 
post-Timiskaming structural modi�cation
•  Contacts display no evidence for juxtaposition by faulting
 

•  Primary volcanic facing directions de�ne km-scale folds 
in older volcanic episode rocks
 - folds are inclined, E-W trending, and 
 moderately west plunging
 - generally, no penetrative fabric is attributed to 
   pre-Timiskaming structure
 

•  Observations at a number of localities along ~100 km 
of strike indicate that these folds are regionally extensive
 

•  Timiskaming episode sedimentary rocks unconform-
ably overlie pre-Timiskaming structure 
 

•  It is unclear to what degree post-Timiskaming 
deformation augmented these structures

•  How can regional fold structures form without development of a 
penetrative fabric?
 

 - Does this relate to the rheology of the volcanic packages? 
  — How would a package of coherent basalts accomodate shortening?
  — How much pre-Timiskaming shortening do these structures represent?
 

•  Was pre-Timiskaming structure reactivated during post-     
Timiskaming deformation, effectively obscuring early fabrics?

 - What are the characteristics of pre- and post-Timiskaming structure    
 away from regional deformation zones?
 - Did pre-Timiskaming structures play a role in post-Timiskaming 
 localization?
 

•  Initial results from this study suggest that signi�cant regional 
shortening occurred in a relatively short time between the Porcu-
pine and Timiskaming sedimentary episodes 
 

Perron Lake 
detail area

PERRON LAKE-KIRKLAND LAKE GEOLOGY

•  Pillows display opposite facing de�ning 
km-scale folds in the Gami-Doig Lakes area
•  Contact between conglomerate and pil-
lows is irregular due to paleotopography
•  Both units display a weak post-Timiskam-
ing  �attening fabric
 - Post-Timiskaming deformation zone    
 coincident with axial zone of inferred fold

OBSERVATIONSGAMI LAKE-DOIG LAKE AREA

Rouyn

Doig Lake Unconformity 
Detailed Outcrop Map
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OUTSTANDING QUESTIONS
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