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The Nopiming Loop is exceptional. Unlike the Mac trail to the south along the shoreline of an earlier Ottawa River, 

the Nopiming Loop was in the channel. Erosion has left a thin, discontinuous soil on several resistive, black, siliceous 

(with silica), mafic (MAgnesium + iron [FE]) and grey, granitoid hills. Recall that the softer enveloping marble (now 

eroded) becomes “mobile” at temperatures of about 5000C whereas the siliceous and mafic blocks remain rigid until 

10000C or more. Under stress, the marble becomes ductile and deforms while the other rocks suffer brittle fracture 

and blocks are stretched apart 

or compressed to form a 

folded structure. As a product 

of perhaps several ductile 

deformation events, rigid 

blocks now form a line of 

resistive structures near the 

shoreline from Bell Park to 

eastern Goodwins Bay. 

The Nopiming Loop hills 

center this line. The weaker, 

east-west tectonic fabric has 

determined both the Ottawa 

River channel and the hills. 
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As in a few other Arnprior sites, on one Nopiming Loop hill you can walk across Earth’s great unconformity, the 

~700-million-year gap between ~475-million-year-old dolostone sediments of the early Ordovician and the ~1.2 

billion-year-old+ Precambrian “Grenville” basement. The glacial-paleo Ottawa River development has removed most 

of the Ordovician and left us with a thin (perhaps a meter) dolostone (magnesium “limestone” rather than calcium) 

sedimentary cap over the crystalline rocks. 

Within the Nopiming Loop, the hills surrounding the cap rock hill are mafic blocks much like that seen in Bell Park. 

The basement beneath the cap rocks appears to be a quartz-rich granite with many quartz-filled veins. A third 

basement component may be mafics with angular quartzite xenoliths like that seen in a dyke on Boom Camp hill 

immediately west of the cap rock. Why is plentiful, local quartz significant? Please read on. 

 

 

Remnant moss-covered dolostone cap deposited on Precambrian basement, Nopiming Loop 

White and rose quartz 
xenoliths from dykes 
(right) and siliceous 
basement (above) 

adjacent to the dolostone 
cap, Nopiming Loop Trail 
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The sediment cap has many special features. Largely composed of Microbially Induced Sedimentary Structure this 

“MISS” sediment is the product of millions of cyanobacteria layers. For photosynthesis, the “green slime” responded 

to a sun that rose every ~21 hrs. as the Ordovician Earth rotated faster than today. The early Ordovician saw the 

Nopiming loop located near the Equator, sunlight was intense and day length changed little. Recall the Ordovician 

photosynthesis was using the CO2-rich atmosphere to increase oxygen levels to the ~21% we need today. Water 

depths probably not exceeding a few tens of meters characterized huge bacterially active, equatorial, coastal shelves.  

The layers of mudstone grains fixed by cyanobacterial filaments made the stone structurally harder, resistant to 

erosion and permitted some flexibility. This helps explain why many of the surviving dolostone blocks found along the 

Nopiming Loop trail feature complex layering including circular structures (below) that resemble the meter-scale 

stromatolites found in similar rocks at Fitzroy Provincial Park.  

As the early Ordovician sediments accumulated on the weathered crystalline surface, detrital marble and siliceous 

fragments were incorporated into the basal mud along the northern Nopiming Loop. Angular and rounded clasts of 

granitoid chips and amorphous white quartzite from millimeter (sand) size to cobbles weather positively from the 

softer cap rock. As the more resistant material, the unsorted quartzite cobbles and smaller fragments attest to the 

proximity of the basement surface. Charles Macnamara photographed similar marble fragments in dolostone near the 

Arnprior GM dealership in May 1941. 

Angular and subrounded siliceous fragments weather positively from the softer dolostone 

Angular blue-grey granitoid chip 
embedded in dolostone 
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Quartz occurs in the Ordovician dolostone elsewhere. In Herkimer County, New York state, beautiful double ended 

quartz crystals grew from silica-rich fluids in similar basal Ordovician dolostones; see (https://geology.com/articles 

/herkimer-diamonds.shtml). The Herkimer County quartz crystals grew in cavities within the dolostone and are 

therefore younger than the beginning of the Ordovician Period at 485 Ma. Since the major source of silica is the 

Precambrian granitic rocks, the quartzite Nopiming diamonds are akin to the Great, Great, Great, Grandmother of 

Herkimer diamonds. 

Imagine what’s happening as water percolates through the karstic marble Nopiming Loop basement. 

Enjoy your walk. 

Quartzite fragment and fine chips in 
dolostone cap, Nopiming Loop Angular cm-scale quartzite clasts in dolostone cap, Nopiming Loop 

https://geology.com/articles

