
Notes for Xu and Fried’s part of the upcoming open-air Rock 
Fest (‘Rock Walk’ #2), 3:00 p.m. on Friday, October 18, 2019  
 

Background information: In the late eighties and early nineties, quarried angular blocks and 
a few large glacial boulders of geologically interesting rocks were put in front of the Geology   
Department (now the Department of Earth Sciences), along Huron and Russell Streets, to serve 
as teaching material and decoration appropriate for the outer walls of the Earth Sciences Centre. 
More recently, rows of smaller angular blocks (‘armour rocks’) and well-rounded glacial boulders 
(‘glacial erratics’) have been placed along several campus roads north and east of the Earth 
Sciences Centre. Most quarried blocks and glacial erratics exhibit conspicuous mineralogical, 
petrological and structural features, well worth examining by geoscience students. Many angular 
blocks and glacial boulders appear to come from the Grenville Province (Ontario), southern 
Canadian Shield. In contrast to typical subvertical road cuts, however, quarried blocks and glacial 
erratics generally expose the same m-scale deformation structures and strained mineral fabrics 
on differently oriented surfaces. This greatly facilitates the visualization of their three-
dimensional shape and orientation.  

 

Organization: The duration of the Rock Walk is to be about 30 minutes. To avoid undesirable 
crowding at individual small- to mid-size ‘armour’ blocks and glacial boulders, especially those at 
the north side of Willcocks Street, the Rockfest crowd will be divided into two groups led, 
respectively, by Fried Schwerdtner and Pierre Robin. As in 2018, Professor Xu Chu (petrology) will 
act as associate guide during Fried’s part of the Rock Walk. The Xu-Fried group of the Rockfest 
crowd will include graduate students whose thesis projects address petrological problems 
involving igneous or metamorphic rocks. Additionally, this group will include professional 
geologists and faculty members interested in igneous and/or metamorphic rocks and/or the 
southern Canadian Shield (Grenville Province).  

 

Main objectives of the Walk (Xu-Fried’s part): Apart from noting surficial effects such as 
dark fluid-induced stain on relict joint surfaces, fresh rock surfaces of quarried rocks will be 
carefully examined. Special emphasis will be placed on simple field criteria whereby one may 
distinguish between plutonic and metaplutonic rocks, ductilely deformed ‘orthogneisses’. Most 
angular blocks/glacial erratics to be viewed have granitoid composition, and exhibit evidence of 
large midcrustal strain. Severely flattened metaplutonic rocks are well-layered or regularly 
laminated and qualify as ‘straight gneisses’ (Fig. 1). Granitoid pegmatites are associated with 



Grenvillian orthogneisses and will also be highlighted. All participants will be encouraged to (1) 
inspect coarse-grained mineral assemblages with the naked eye or a hand lens and (2) observe 
textural and structural features widely used by field geologists to distinguish plutonic rocks from 
their metamorphic counterparts. 

 

Figure 1: Straight orthogneiss at Hwy. 11 (northbound lanes), west of the town 
of Burk’s Falls. Litho-structural context: Hanging wall of the cross-folded 
Allochthon Boundary, Ottawan Orogen (1090-1010 Ma), Grenville Province of 
Ontario.  Important note: This is not a metasedimentary rock! The strong 
lamination/layering is due to extremely large mid- to upper-crustal strain. 

 

 

 

 

 



 

Location and geology of blocks and boulders to be examined         

Stop 1: Leave Room ES2093 and descend to the main floor of the Earth Science Centre. Exit the 
Department of Earth Sciences though the northeast entrance to reach the west side of Huron 
Street. Just south of this entrance is a large block of Belmont leuco-granite, a weakly foliated, 
feldspar-porphyritic monzonite to monzogranite exhibiting a faint planar mineral fabric. The 
block comes from the Belmont Granite Quarry, situated in a leuco-granite body north of the town 
of Havelock, southeast Ontario. The body forms part of the 1088 Ma Belmont Lake meta-igneous 
complex (see Davis and Bartlett, Can. J. Earth Sci., v. 25, p. 1751–1759, 1988). Although it was 
affected by regional metamorphism, the leuco-granite may have relict magmatic texture. In 
particular, the mineral foliation may have started forming during igneous intrusion of the felsic 
magma. Judging from the ovoidal shape of the feldspar megacrysts, however, the leuco-granite 
was also subjected to regional ductile deformation.  

Stop 2: Move a few metres south along the sidewalk to the 4th block after the Belmont Granite 
(Stop 1). This block is composed of strained migmatitic (?) gneiss and features an alternation of 
disrupted dark/mafic layers and pink granite-pegmatite layers and quartz-feldspar veins.  The 
block bears the label ‘intrusive contact’, but one may question the role of igneous intrusion in 
producing the compositional layering of the ‘mixed’ metamorphic rock.  

Stop 3: Walk north to the junction between Huron and Willcocks Streets and continue west on 
the south side of Willcocks Street to a large block bearing the name ‘Department of Forestry’. 
This block is composed of straight orthogneiss. What is the rock composition of the gneiss? 

Stop 4: Stay on the same side of Willcocks Street and walk east for about 100 m to a park bench, 
near the entrance of the Lash-Miller Building (Department of Chemistry). A mid-size block of well-
foliated metamorphic rock qualifies as a type of straight orthogneiss formed by severe ductile 
deformation of a granitoid rock at mid-crustal levels. Note concordant quartz-feldspar veinlets, 
enhancing the strong foliation and creating a different type of straight gneiss. 

Stop 5: Cross from the south side to the north side of Willcocks Street to inspect several small- 
to medium-size blocks. One block exhibits an inclined dike of undeformed granite pegmatite, 
cutting the gneissic layering and mineral foliation of the host rock. Carefully examine the intrusive 
contacts and two-dimensional geometry of the unstrained dike on different sides of the block 
and try to picture the three-dimensional geometry and spatial orientation of the planar 
structures (the pegmatite dike, its intrusive contacts and the host-rock foliation).      

Stop 6: Walk east towards the northwest corner of Willcocks Street and St. George Street, and 
examine the mineral fabric of a block of pervasively stretched grey metaplutonic gneiss with 



highly extended, partly recrystallized feldspar megacrysts. The resulting mineral fabric is 
dominantly linear (subhorizontal), but the deformed megacrysts also define a weak planar fabric: 
the mineral foliation. The combination of strongly linear and weakly planar mineral-shape fabrics 
in the same deformed rock is called an L>>S fabric.     

Stop 7: Walk west to an angular block of straight gneiss, near the northeast corner between 
Huron and Willcocks Streets. Note very tight to isoclinal, cm- to dm-scale folds in the foliation, 
particularly well-defined in a thin dark (amphibole-rich?) layer. This points to a complex history 
of the metaplutonic rock, including a period of severe ductile deformation at deep-crustal levels.  

Additional Stops along the north side of Willcocks Street, east of Huron Street: Time permitting, 
Fried’s group will finish the Rock walk by inspecting neighbouring boulders of highly foliated pink 
gneiss. One block at the north side of the sidewalk is composed of well-layered and gently folded 
and weakly lineated gneiss. Note the dark mineral streaks, especially near the fold hinges. 

 

 

 

 


