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Field trip by graduate students and professors of the Department of Earth Sciences, 
University of Toronto, September 21-23, 2018: Notes for participants

Field trip guides: Professors Fried Schwerdtner (structural geology & tectonics, Precambrian geology), 
Xu Chu (petrology) and Daniel Gregory (economic geology)  

Schedule:  
Friday afternoon: Travel from Toronto to the Burk’s Falls area, central Ontario;  
Saturday: view road cuts in Grenville gneiss terrain of the Burk’s Falls-Huntsville region;  
Sunday morning: view road cuts in the adjacent Bracebridge area;  
Sunday afternoon: return to Toronto

Map coordinates convention: To facilitate the use of map applications such as Google Maps for 
navigation, locations of the stops are provided here in degrees and decimals of Latitude and Longitude.  

Accommodation: Dayspring Cottages and Marina (www.dayspring.ca) on Little Doe Lake at 18 Snowshoe 
Lane, Katrine ON. (Latitude 45.5678°; Longitude -79.3725°) 

Principal scientific purpose of the field trip: To study the mineralogy, approximate composition, texture 
and mesoscopic structure of well-exposed plutonic rocks and metaplutonic gneisses, also known as 
‘orthogneisses’, and then examine and assess their tectonic deformation at mid- to upper-crustal levels 
in the Grenville Orogen. 

Regional lithological pattern: In typical gneiss terrain of the westernmost Grenville Province (Fig. 1), the 
intrusion of most plutonic rocks predates the Grenvillian Orogeny (Carr et al. 2000, Can. J. Earth Sci., 37: 
193–216; Rivers et al. 2012, Geol. Assoc. Canada Special Paper 49). In many areas, late-orogenic/late-
kinematic granitoid pegmatites are observed in many outcrops and constitute the only pristine plutonic 
rocks. Bodies of orthogneiss, subjected to repeated deformation during the 1090–1020 Ma Ottawan 
phase of the 1090–980 Ma Grenvillian Orogeny (Rivers, T. 2012. Can. J. Earth Sci., 49: 1–42), are 
predominant and locally bounded by small enclaves of metasedimentary wall rocks (Easton R.M. 1992, 
Ontario Geological Survey Special Volume 4, p. 715–790; Carr et al. 2000, Can. J. Earth Sci., 37: 193–216).  

http://www.dayspring.ca/
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Geological overview and structural setting: This field trip visits a small area of the western part of the 
Ottawa River Gneiss Complex (ORGC; Fig. 1B), a Proterozoic metamorphic core complex in the 
westernmost Grenville Province (Fig. 1A). Located in the southeast portion of the Canadian Shield, the 
Grenville geological province is the largest preserved segment of an ancient Himalaya-style orogen. The 
hinterland of the Grenville Province contains cross-folded remnants of a thick stack of deep-crustal 
thrust sheets (Fig. 1C) that were assembled early in the 1090–980 Ma Grenvillian orogeny, and 
subsequently underwent extensional collapse (Rivers, T. 2012. Can. J. Earth Sci., 49: 1–42; Schwerdtner 
et al. 2014, Can. J. Earth Sci., 51: 243–265). The western Grenville Province of Ontario and adjacent small 
parts of Quebec consist of two crustal-scale divisions, the Ottawa River Gneiss Complex (ORGC) and the 
Ottawan Orogenic Lid (OOL) (Fig. 1B). Similarly, the ORGC consists of a southern allochthonous part and 
a northern parautochthonous part (Schwerdtner et al., 2016, Can. J. Earth Sci., 53: 1511–1538), 
separated by the folded allochthon boundary (AB) (Ketchum and Davidson 2000, Can. J. Earth Sci., 37: 
217– 234; Rivers et al. 2012, Geol. Assoc. Canada Special Paper 49, p. 98–238, their Figs. 2, 7a, 9). The 
ORGC is mainly composed of high-grade metaplutonic gneisses, strained at deep crustal levels during 
the Grenvillian Orogeny – a protracted Himalaya-style mountain-building event associated with the 
Mesoproterozoic assembly of the supercontinent Rodinia. The Ottawan phase and associated 
metamorphism and deformation created granulite- to eclogite-facies gneisses, at the culmination of 
continental collision and amalgamation. Except for mafic lithologies, both the granulite- and eclogite-
facies gneisses have been largely retrograded (e.g., Carr et al., 2000, Can. J. Earth Sci., 37: 193–216; 
Dickin et al. 2017, Geol. Mag., 154: 903–913; Rivers et al. 2012, Geol. Assoc. Canada, Spec. Paper 49: p. 
98–238; Schwerdtner et al. 2014, Can. J. Earth Sci., 51: 243–265). 

Main structural geology themes: While visiting the Bracebridge, Burk’s Falls and Huntsville areas, we 
will examine field evidence for the following structural processes: (i) repeated ductile deformation at 
the original NW border of the 1090–1020 Ma Ottawan Orogen, called ‘Allochthon Boundary’  or 
‘Allochthon Boundary thrust’ in the geological literature (Ketchum and Davidson 2000, Can. J. Earth 
Sciences, 37: 217– 234; Schwerdtner et al., 2016, Can. J. Earth Sci., 53: 1511–1538), (ii) 1050–1020 Ma 
late-Ottawan cross-folding of thick metaplutonic sheets composed of Mesoproterozoic rocks with pre-
Grenvillian protolith ages, (iii) late-Ottawan ductile deformation of metaplutonic rocks at the western 
margin of the Germania lenticular structure (Schwerdtner et al. 2014), and (iv) late-Ottawan host-rock 
dilation and emplacement of dilation dikes of granitoid pegmatite (Fig. 2). 
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Figure 1 A. Ottawa River Gneiss Complex (ORGC), western Grenville Province.  
Figure 1B. Sketch map of the western Grenville Province showing location and boundaries of ORGC, Ottawan Orogenic Lid 
(OOL), and other structural units. The ORGC extends between the Grenville Front Tectonic Zones (GFTZ) and the Composite 
Arc Belt boundary (CABb) zone.
Figure 1C. Stop localities shown on a foliation trend map of Ontario ORGC, The AB divides the ORGC into allochthonous (A) 
and parautochthonous (P) parts. The Muskoka domain (MD) includes its NW-trending synformal Moon River (MR), Seguin (S) 
and Wallace (W) subdomains, highlighted. Short dashed – granitoid plutons, black – anorthosite bodies. AD – Algonquin 
domain, CAB – Composite Arc Belt, GH – Go Home subdomain, LDD – Lac Dumoine domain, PS – Parry Sound domain, R – 
Rosseau subdomain (modified from Davidson, 1984. Precambrian Tectonics Illustrated, p. 263–294, Schweizerbartsche 
Verlagsbuchhandlung, Stuttgart, Germany; Rivers and Schwerdtner 2015, op. cit.; Schwerdtner et al. 2016, op. cit.) 
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Sequence of geological stops (rock cuts) on Saturday, September 22. 
Stop 1: Geographic position: 45.3452°; -79.1606°. Deep road cut along Grandview Drive North, in the 
northeastern suburb of Huntsville. The road cut is just north of Hwy. 60, leading from Huntsville to the 
West Gate of Algonquin Park and ending at the City of Ottawa. Major attraction: undeformed late-
Ottawan dikes of pink granitoid pegmatite. At their contacts, the wall-rock foliation is deflected by a 
deformation process known as extensional fault-propagation folding (see Schwerdtner et al. 2014, Can. 
J. Earth Sci., 51: 243–265, their Fig. 6). Away from the pegmatite dikes, the host rocks, heterogeneously 
strained orthogneisses with different composition, contain narrow zones of mylonitic gneiss with ovoidal 
feldspar porphyroclasts (‘augen’). Advice for drivers: Park along a small dirt road meeting Grandview 
Drive North just northwest of the deep road cuts (45.3452°; -79.1606°). 

Figure 2. Undeformed system of 1040–1020 Ma (late-Ottawan) pegmatite dikes, rock faces along Grandview Drive 
North, 150 m north of Hwy. 60, northeast part of Huntsville. Host rocks: highly-strained metaplutonites (‘straight 
orthogneiss’) with amphibolite layers. In the walls of the thickest pegmatite dike, the Z-style bending of the gneissic 
layering is due to 1040–1020 Ma extensional fault-propagation folding.  

Stop 2: Geographic position: 45.4234°; -79.2373°. Long road cut along, but slightly away from, the 
northbound lanes of Hwy. 11 between Huntsville and Novar, just north of a broad parking area (45.4219°; 
79.2372°) with privies for northbound travelers. We will leave our vans in the northern part of the 
parking area, and then walk along the soft shoulder to the south end of the rock cut. Geology: Various 
metaplutonic rocks, some containing numerous garnet porphyroblasts. Main rock type: Moderately-
strained, metamorphosed leuco-diorite (see Ont. Geol. Survey Map P.3413, 2000). Visible mineral shape 
fabrics and km-scale folding of metaplutonic sheets: Throughout the road cut, the strained leuco-diorite 
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contains relict feldspar megacrysts whose strain-induced preferred orientation defines a linear-planar 
(L-S) shape fabric. At many places, the strained leuco-diorite appears to be dominantly lineated (L>>S), 
i.e., no foliation can be discerned by eye. This is not surprising, as a large portion of the road cut falls 
into the western hinge zone of the Fish Lake S-fold, a large structure first delineated by Lumbers and 
Vertolli (2000; Ont. Geol. Survey Map P. 3413) and named by W.M. Schwerdtner and Joy Carter in late 
June of 2018. Background information: In much of the westernmost Grenville Province (central and 
northeast Ontario), L>>S shape fabrics characterize the hinge zones of cross-folded sheets of megacrystic 
metaplutonic rocks (Schwerdtner et al. 2016, Can J. Earth Sci., 53: 1511–1538). 

Stop 3: Geographic position: 45.4511°; -79.3081°. Clean road cuts southwest of the Almaguin Highlands 
Information Centre, about 3 km southeast of Emsdale. General location: West of the southbound lanes 
of Hwy. 11, at their interchange with, and along the southern shoulder of, Fern Glen Road. Main rock 
types: garnet-bearing syenitic and leuco-dioritic gneisses, locally containing folded amphibolite layers or 
their relics. Chief geological attraction at the curved exit ramp: Above the trough of a mesoscopic upright 
synform, note granulitic core (greenish tinge) and dark amphibolitic rim of a mafic ‘inclusion’ (left half of 
Fig. 3). More precisely, the ‘inclusion’ is a relict short-limb structure (RSLS) with strongly curved tails: the 
sheared-out limb remnant of a small asymmetric fold.  

Figure 3:  Remnant of a folded mafic layer (left) within veined garnet-bearing orthogneiss; garnet-rich leuco-gneiss 
in a neighbouring road cut (right). Respective position of the two exposures: south side of Fern Glen Road and 
adjacent ramp to southbound lanes of Hwy. 11, about 300 m west of the Almaguin Information Centre, south of the 
town of Emsdale.
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Stop 4: Geographic position: 45.5514°; -79.3412°. Large rock cut at the northbound lanes of Hwy. 11, 
near its junction with Regional Road #518, north of the town of Emsdale. Geology: heterogeneously 
deformed metamorphic rocks (including straight gneisses and schistose mylonites) and late-Ottawan 
pegmatite dikes in the hanging wall of the Allochthon Boundary (Burk’s Falls segment). Spectacular 
pegmatite dike with deflected host-rock foliation, is indicative of late-Ottawan extensional faulting at 
the Allochthon Boundary.  

Figure 4. Highly deformed, mylonitic, amphibolite-facies gneiss at the Burk’s Falls AB segment (Stop 4). Most ovoidal 
to sub-lenticular porphyroblasts of feldspar and quartz are concordant to schistosity, but some are oblique and 
appear to have been rotated during foliation-parallel progressive shear.

Stop 5: Geographic position: 45.5633°; -79.3456°. Recently-blasted deep rock cut along Katrine Road, 
south of Exit 252 to the southbound lanes of Highway 11. Parking: On the broad shoulder of the 
southbound lane of Katrine Road, used by few cars and trucks even on weekends. Nonetheless, take 
special care when opening the van doors and crossing the pavement of the road. Geology: highly-
strained metaplutonic rocks, locally containing ovoidal feldspars, just above the Allochthon Boundary 
(Burk’s Falls segment). 

Special attraction: Oblique sections through 100-m-scale cross-folds exposed on both sides of the road. 
Other structural features: large mafic boudins, whose cores contain remnants of granulite-facies mineral 
assemblages.   
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Sequence of geological stops (rock cuts) on Sunday, September 23, in the town of Bracebridge 
General statement: The last two stops of the present field trip correspond to Stops 8 and 9, respectively, 
on a field trip held during Muskoka 2016, a recent Workshop of the Canadian Tectonics Group (CTG). 
The 2016 CTG field-trip guide, prepared by Toby Rivers (Memorial University of Newfoundland) and Fried 
Schwerdtner, contains a brief description of ‘Bracebridge geology’, and may be freely down-loaded from 
the CTG website. Main geological objectives on Sunday morning: (a) to view field evidence for late-
Ottawan ductile deformation of metaplutonic rocks at the western margin of the Germania lenticular 
structure, and (b) to examine rock outcrops in the southwest nose (closure) of the Bracebridge antiform, 
a major cross-fold in the westernmost Grenville Province (see field trip guide by Rivers and Schwerdtner 
2016, www.canadiantectonicsgroup.ca/workshops.html).

Stop 6: Geographic position: 45.0117°; -79.2945°. Long rock cut of ‘straight orthogneiss’ (highly strained 
metaplutonic rocks), exposed along the hilly part of the unpaved Latvian Road, just above and northeast 
of Exit 184 from Hwy. 11, also called Fredrick Street Exit, at the town of Bracebridge. Driving instructions: 
To reach the long road cut, follow the exit ramp to Fredrick Street, and drive east of it for a short distance 
to the corner of the unpaved Latvian Road. Then drive NNW on Latvian Road to Stop 6. Parking: 
anywhere along the straight part of Latvian Road. Geology: highly-flattened orthogneiss at the southwest 
margin of the northwestern tail of the Germania lenticular structure, a foliation mega-boudin measuring 
about 50 kilometers in horizontal length.  View a variety of well exposed meter-scale structures such as 
dismembered and/or pulled apart amphibolite layers (chains of mafic boudins). 

Stop 7: Geographic position: 45.0383°; -79.3100°. Rock outcrops along Wharf Road and near the junction 
between Manitoba and Ontario Streets, (northeast end of Wharf Road), central Bracebridge. Driving 
instructions: Leave Latvian Road, head west and cross Hwy. 11 at the Fredrick Street interchange. Then 
follow Muskoka Road 37 into central Bracebridge (distance: approximately 2.5 km). At the junction 
between Muskoka Roads 37 and 16, drive southwest and downhill on Wharf Road for about 300 km to 
a narrow parking lot (45.0383°; -79.3094°) at the northwest shore of Muskoka River at the town wharf, 
Bracebridge Bay Park.  Granitoid rocks, located in the hinge zone of the NW-trending Bracebridge 
antiform, have been variously strained during the Ottawan orogenic phase. Near the parking lot, the 
foliation (gneissic layering) strikes approximately NE, in contrast to the NW-SE structural trend in the 
Bracebridge region. Close inspection of the SE-facing outcrop in which the folded rocks are ostensibly 
undeformed shows that the granitoid rocks are subhorizontally lineated and weakly foliated, with L>S or 
L>>S mineral shape fabrics, earmarks of the hinge zones of late-Ottawan cross folds in the westernmost 
Grenville Province (central Ontario and southern parts of northeast Ontario).  Visit small outcrops near 
the junction between Manitoba and Ontario Streets: After walking uphill to the northeast end of Wharf 
Road, view clean road cuts and small outcrops of deformed metamorphic rocks near a small monument. 
Time permitting, field trip participants may wish to walk east across the main intersection to view 
orthogneisses at the local Chamber of Commerce Information Centre, the surrounding public park 
and/or the steep shores of Muskoka River.    


