


STOP 3 - OXFORD FORMATION STROMATOLITES (ORDOVICIAN), ALMONTE 

N45°13.530' W076°11.875' Victoria Woolen Mill 

This stop will allow an opportunity to see some of the various stones used to construct the many 
historic buildings in this village of approximately 4500 inhabitants. Depending on the water level we 
will observe several units of laterally linked stromatolites in Ordovician carbonate strata (Oxford 
Formation), right beneath the centre-town dam on the Mississippi River, in downtown Almonte. 
These stromatolite beds are best viewed from the observation deck behind the Victoria Woolen Mill 
on Mill St., immediately east of Slide Bridge (Main StreetlHwy 49). 

Lunch may be obtained in any of several restaurants along Mill St. Information pamphlets are 
available from the Visitor Centre, immediately east of the Victoria Woolen Mill (note the 
stromatolite-bearing block near the entrance). 

Figure 5. Complex relations between pegmatites, ptygmaticaIIy folded aplitic dykes, and amphibolite gneiss, 
Grenville Province, Carp Ridge location. STOP2. 

Figure 6. View of phenocryst-rich mafic gneiss at Carp Road location. Note zoning in large plagioIcase 
phenocryst near lens cap. STOP 2. 
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CUMULATIVE 
MILEAGE 

KM(MILES) 

0.0 (0.0) 

0.7 (0.4) 

14.0 (8.7) 

43.8 (27.2) 

52.7 (32.7) 

63.3 (39.2) 

64.8 (40.2) 

KM 
(MILES) 
FROM 
LAST 
POINT 

ROUTE DESCRIPTION 

RESET ODOMETER BEFORE LEAVING STOP 3. 
From the Metcalfe Park parking lot, continue on Hwy. 49 (Mill 
Street) to Hwy. 29 (Christian Street). 

0.7 (0.4) At the intersection of Hwy. 49 (Mill Street) and Hwy. 29 
(Christian Street) turn left. Follow Hwy 29 south into Carleton 
Place. Bear right and continue on Townline Road (Hwy 7B) until 
it intersects Hwy. 7. 

13.3 (8.1) Intersection of Townline Road and Hwy. 7. Turn right and follow 
Hwy. 7 south towards Perth. 

29.8 (18.5) At the intersection of Hwy. 7 and Wilson Road (Hwy.1) take a left 
(second traffic light). Follow Hwy. 1 as it winds through town (left 
at Code's Mill and then right onto Gore Street). 

8.9 (5.5) At the intersection of Hwy. 1 and Hwy. 21 (Elm Grove Road), 
take Hwy. 21 south. 

10.6 (6.5) Turn left into the entrance of Murphys Point Provincial Park and 
follow the park road to the entrance gate. 

1.5 (1.0) Park entrance gate). Group will proceed to the parking area of the 
Silver Queen Mine trail (Lally Homestead) after checking in 
(another 5 km farther along Hwy. 21, where it becomes a gravel 
road. STOP 4. 

STOP 4 - MURPHYS POINT PROVINCIAL PARK, SILVER QUEEN APATITE-MICA­
FELDSPAR MINE, LALLY HOMESTEAD 

N44°46.840' W076°13.844' Park Entrance; N44°46.044' W076°15.317' Silver Queen Mine Parking 
Lot 

Murphys Point Provincial Park lies within the Grenville Province, on the eastern side of the 
Frontenac axis. A wide variety of both igneous and metamorphic rocks are exposed within the park. 
Some of the metamorphic rocks show evidence of multiple stages offolding, best seen in exposures 
of the several belts of crystalline limestone that traverse the park. We will park at the Lally 
Homestead, where an outcrop of marble displays folding, foliation, possible relic bedding and a 
variety of positive-weathering inclusions (Figure 7). 

Closed in 1920, the Silver Queen Mine was an important source of phosphorous for munitions 
during World War I. A part of this mine has been restored to allow safe underground entry, where 
large crystals of mica and apatite stand out on the partially mined rock walls. 
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CUMULATIVE 
MILEAGE 

KM (MILES) 

0.0 (0.0) 

2.9 (1.8) 

8.4 (5.2) 
11.3 (7.0) 
17.4(10.8) 

17.6 (10.9) 
2l.l (13.l) 
31.5 (19.5) 

KM 
(MILES) 
FROM 
LAST 
POINT 

2.9 (1.8) 

5.5 (3.4) 
2.9 (1.8) 
6.1 (3.8) 

0.2 (0.1) 
3.5 (2.2) 
10.4 (6.4) 

ROUTE DESCRIPTION 

RESET ODOMETER BEFORE LEAVING STOP 4. 
Parking lot of Lally Homestead. Follow Hwy. 21 (here a narrow 
gravel road) west. Previously Elm Grove Road, it is now called 
Lally Road. 
At the intersection ofHwy. 21 and Hwy. 14 turn left and proceed 
south on Hwy 14 (Narrows Lock Road). 
Turn left at stop sign and head towards Crosby. 
One lane Narrows lock on Big Rideau Lake. 
Intersection of Hwys. 14, and 15/42 at Crosby. Turn left onto 
Hwy.42. 
At stop sign cross HWY. 15 and continue east on HWY. 42. 
Bear right in Forfar. 
Once in Delta the Old Stone Mill is on the right. Turn into 
parking lot just past the mill. STOP 5. 

Figure 7. Grenville marble with isolated calc-silicate layers and xenoliths weathering in relief, Murphys Point 
Provincial Park. These xenoliths may once have been coherent layers, disrupted during deformation. STOP 4. 
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STOP 5 - TRACE FOSSILS IN NEPEAN SANDSTONE, OLD STONE MILL, DELTA 

N44°36.587' W076°07.373' Old Stone Mill, Delta 

Built in 1810 ofNepean (Potsdam) sandstone, this is the only stone gristmill in Canada designated 
as a National Historic Site. The quartz arenite blocks used to construct this building are remarkable 
for their almost universal abundance of the trace fossils, Skolithus and Dip/ocraterion. (Figure 8). We 
are currently unaware of the provenance of this building stone, but are attempting to track down 
where it was quarried. Some NepeanIPotsdam and MarchlTheresa beds have such traces in abundance 
(cf. Bjerstedt and Erikson, 1989). 

CUMULATIVE KM ROUTE DESCRIPTION 
MILEAGE (MILES) 

KM (MILES) FROM 
LAST 
POINT 

RESET ODOMETER BEFORE LEA VING STOP 5. 
0.0 (0.0) Leave Old Stone Mill by turning right and continuing east on 

HWY.42. 
3.1 (1.9) 3.1 (1.9) At the intersection of Hwy. 42 and Hwy. 33, tum right on Hwy. 

33, and drive through Lyndhurst. You will see signs to Charleston 
Lake Provincial Park and Lyndhurst Bridge. 

9.4 (5.8) 6.3 (3.9) One lane bridge at Lyndhurst. 
9.8 (6.1) 0.4 (0.3) Just after bridge, at the intersection ofHwy. 33 and Hwy. 3" tum 

left onto Hwy. 3. 

21.0 (13.0) 11.2 (6.9) Take left tum off Hwy. 3 on Charleston Lake Road. 
22.1 (13.7) 1.1 (0.7) Tum left onto park road and proceed one km to entrance gate. 
22.7 (14.1) 0.6 (0.4) Entrance kiosk. STOP 6. 

Figure 8. Bioturbation in blocks ofNepean sandstone used to build the old gristmill in Delta. Note abrupt 
truncation of burrows in the upper right hand block. STOP 5. 
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STOP 6 - CHARLESTON LAKE PROVINCIAL PARK, GIANT CYLINDER IN NEPEAN 
FORMATION 

N44°30.l00' W076°02.532' Entrance kiosk. 

We will drive to Sandstone Island Trailhead, and follow Sandstone Island Trail (Figure 9) to view 
basal conglomerate and sandstone of the nearly 500-million-year-old Nepean Formation in 
unconformable contact with billion-year-old Precambrian metamorphic and igneous rocks of the 
Grenville Province (Figure 10). This contact, representing more than half a billion years of elapsed 
time, is best displayed at Post 2, where weathered granite at the top of the Grenville basement may 
well represent a paleosol. Isoclinally folded units of crystalline limestone and intercalated siliciclastic 
metasediments are abundant within the park (see map of Hewitt, 1961). 

Many of the well-rounded conglomerate clasts (readily seen on the undersides of undercut 
bedding surfaces, as well as in vertical sections at Posts 3 and 4) consist almost exclusively of vein 
quartz and Precambrian quartzite, but a few clasts are identical to the Nepean, indicating early 
cementation and cannibalism of basal Paleozoic units (some Covey Hill reworking?). Crossbedding 
shows a preferential southerly trend, but herringbone patterns (well-exposed at Posts 6 and 7) are 
locally abundant, suggesting alternation between fluvial and marine depositional environments. A few 
cross-sections of probable tidal channels are visible in close proximity to packages of strata 
displaying herringbone crossbedding. Similar successions, as well as facies containing spectacular 
aeolian dunes, occur on the west side of the Frontenac Axis (cf. Dalrymple and Wolf, 1988). 

A particularly fascinating structure occurs at the site described as 'The Waterfall' (Post 8). 
Initially thought to have been formed by rapidly flowing meltwater cascading over a cliff during 
Wisconsinan deglaciation, it now is apparent that this hollowed segment of almost half a cylindrical 
structure (Figure 11), extending vertically through 5 m of well-indurated Nepean strata, is an 
exhumed dewatering structure (cf. Gruhman and Pederson, 1992). This interpretation, first presented 
here to account for 'The Waterfall', is provided by two lines of evidence: 1. A patch of sandstone on 
one side of the structure shows lamination parallel to the cylindrical surface; and 2. Below the level 
at which a conglomerate bed within the stratigraphic section intersects the cylindrical surface, pebbles 
and cobbles are cemented to the inner surface of this columnar structure by sand identical to sand in 
the horizontal source bed (Figure 11). 

While still unconsolidated, forceful upward hydraulic overpressure could create such a structure, 
with streaming parallel to the walls accounting for creation of an annulus of nested concentric 
laminations in sand along the margin of the vertical dewatering column. During waning stages of 
dewatering, individual pebbles and cobbles from the intersected gravel bed could have readily sunk 
along the periphery of the dewatering cylinder, to then be concentrated along the cylinder's margin, 
and held in place by a matrix of sand until the walls and interior of the structure were completely 
cemented. Similar structures elsewhere within the NepeaniPotsdam have long been recognized and 
debated (Baker, 1916; Hawley and Hart, 1934; Hawley, 1935; Miser, 1935; and Deitrich, 1953). 

We probably will return back along the path from this point, but if time permits, we will follow 
the trail forward to Post 11, where glacially polished surfaces on uppermost exposures ofNepean 
quartz arenite display high polish, parallel grooves and striae, and abundant chattermark clusters, all 
showing consistent facings of concave chattermark curvatures in a down-ice (southwestward) 
direction. 
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CUMULATIVE 
MILEAGE 

KM(MILES) 

0.0 (0.0) 
1.1 (0.7) 

5.2 (3.2) 
9.5 (5.9) 
10.6 (6.6) 
16.3 (10.1) 
18.4(11.4) 

END OF TRIP 

KM (MILES) ROUTE DESCRIPTION 
FROM LAST 

POINT 

1.1 (0.7) 

4.5 (2.8) 
5.0 (3.1) 
1.1 (0.7) 
5.6 (3.5) 
2.1 (1.3) 

RETURN 
DIRECTIONS 

RESET ODOMETER AT INTERSECTION OF PARK 
ENTRANCE ROAD AND CHARLESTON LAKE ROAD 
Leave (STOP 6) by turning right onto Charleston Lake Road. 
At the intersection of Charleston Lake Road and Hwy. 3 tum left 
and head south. 
Tum left onto Hwy. 4 (Warburton Road). 
Sharp tum to the right on to Blue Mountain Road (Hwy 4). 
Sharp tum to the left and continue through Rockfield. 
Bear right on Junetown Road. 
At the bottom of a downward slope bounded by tabular-bedded 
rock cuts, tum into the side road (Quabbin Hill Road) to the right 
and park on the shoulder. Walk back to the rock cuts on the hill. 
STOP 7. 
Proceed east on Hwy. 4 until you reach Mallory town. Tum left 
onto Hwy. 2 and head east (13.5 miles). At the intersection of 
Hwy. 2 and Hwy.5 (13.7 miles) (Mallory town Road) take Hwy 5. 
south to Hwy 401. Enter Highway 401 (14.4 miles) and head 
east to the Prescott-Ogdensburg Bridge to return to Potsdam. 

STOP 7 - ORDOVICIAN LIMESTONE AND SANDSTONE UNCONFORMABLY 
OVERLYING GRENVILLE BASEMENT 

N44°28.311' W075°54.934' Intersection ofHwy. 4 and Quabbin Hill Road. 

Corestones in a variety of mafic and felsic basement rocks are preserved below the unconformity 
on the north side of the road. The overlying sandy carbonates, probably in the lower part of the 
March Formation, contain abundant trace fossils, as well as a few nodular zones that may represent 
soil profiles (Figure 12). The lowermost beds contain quartz sand and silt, and shaly beds become 
locally abundant upwards in the section. The lack of Covey Hill or Nepean beds suggests that this 
may have been a paleohigh during early Ordovician time. 

Figure 9. The start of the Sandstone Island Trail, Charleston Lake Provincial Park. Such signage, if properly 
presented and accurate, is an invaluable tool in promoting an area's geoheritage. STOP6. 
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Figure 10. Contact of the Nepean Conglomerate unconformably overlying Grenville granitic basement rocks, 
Charleston Lake Provincial Park. Large clasts of quartzite, vein quartz, and quartz arenite occur in conglomerate 
forming the overhang just above the young lady. STOP 6. 

Figure 11. The cylindrical structure along Sandstone Island Trail, Charleston Lake Provincial Park. Note draping 
of conglomeratic layer halfway up photograph into the annulus ofthe cylinder. STOP 6. 
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Figure 12. Possible pedorelics (?), circular structures above the lens cap, in the March (?) Formation, 
Mallory town, Ontario. STOP 7. 

END OF FIELD TRIP 

REFERENCES CITED 

Baker, MB. 1916. The geology of Kingston and vicinity, Ontario Bureau of Mines Annual Report, v.25, 
pt.3, p.l-36. 

Bjerstedt, T. W. and Erickson, J.M., 1989. Trace fossils and bioturbation in peritidal facies of the 
Potsdam-Theresa formations (Cambrian-Ordovician), northwest Adirondacks. Palaios, vA, p.203-
224. 

Dalrymple, B. and Wolf, R., 1988. Canadian Sedimentology Research Group, Field Trip 3 - Potsdam 
Sandstone, May 13, 1988. 

Dietrich, R.V., 1953. Conical and cylindrical structures in the Potsdam Sandstone, Redwood, New 
York. New York State Museum, Circular 34, p.l-19. 

Gruhman, A.I. and Pederson, D.T., 1992. Boiling sand springs, Dismal River, Nebraska: Agents for 
formation of vertical cylindrical structures and geomorphic change. Geology, v.20, p.8-10. 

Hawley, J.E., and Hart, R.C., 1934. Cylindrical structures in sandstone. Bulletin of the Geological 
Society of America, vA6, p.2008-20 11. 

77 



Hawley, IF., 1935. Reply: "Cylindrical structures in sandstone" by lE. Hawley and R.C. Hart. Bulletin 
of the Geological Society of America, v.46, p.2014-2015. 

Hewitt, D. F., 1961. Gananoque Area, Ontario. Ontario Department of Mines, Map 2054, 1 :126,720. 

Logan, W. E., 1863. Report on the Geology of Canada: Geological Survey of Canada, Report on the 
progress from its commencement to 1863, 983p. 

Miser, H.D., 1935. Comment: "Cylindrical structures in sandstone" by J.E. Hawley and R.C. Hart. 
Bulletin of the Geological Society of America, v.46, p.2008-2011. 

Moore, l M., Davidson, A, and Baer, A J., 1987 (editors). The Grenville Province. Geological 
Association of Canada Special Paper 31, 358p. 

Tollo, R., McLelland, l M., Corriveau, and Bartholomew, M. J. (editors), 2004. Proterozoic tectonic 
evolution of the Grenville Province in North America. Geological Society of America Memior 197, 
830p. 

Williams, D. A, 1991. Paleozoic geology of the Ottawa-St. Lawrence Lowland, southern Ontario. 
Ontario Geological Survey, Open File Report 5770. 

Williams, D. A, Telford, P. G., McCracken, A D., and Brunton, F. R., 1992, Cambiran-Ordovician 
geology of the Ottawa Region: Canadian Paleontology Conference Field Trip Guidebook No.2, 
Geological Association of Canada - Paleontology Division, 51 p. 

Wilson, A E., 1946. Geology of the Ottawa-St. Lawrence Lowland, Ontario and Quebec. Geological 
Survey of Canada, Memoir 241, 66p. 

Wilson, A. E., 1956. A Guide to the geology of the Ottawa District. The Canadian Field-Naturalist, 70, 
No.1, pp. 1-68. 

Wolf, R.R., and Dalrymple, R. W., 1984. Sedimentology of the Cambro-Ordovician sandstones of eastern 
Ontario. Ontario Geological Survey, Miscellaneous Paper 121,240-252. 

78 




