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The Magnetic Rock Trail in Northern Minnesota leads hikers 1.5 miles from the Gunflint 
Trail to a vertical spit of "Magnetic Rock" upended somewhat shockingly in an otherwise 
low-sloped surrounding landscape (Fig 1 & Site 2). The trail is located in the southern tongue 
of the Canadian Shield, and the landscape of jointed bedrock (Fig 2b) and low soil cover (Fig 
2a) reflects the scraping of sediments by south-moving ice sheets during Pleistocene 
glaciation (1). On October 16, 2020, I hiked this trail stopping at the six tagged locations in 
Fig 1 to observe landscape qualities and sediment processes.  

The trail traversed between coniferous forest and flat bedrock outcrops covered with 
angular fragments of basalt-like rocks that appeared to have broken off from the bedrock 
(e.g. Site 5: pine forest in background, Figs 1 & 6 demonstrate bedrock quality and 
fracturing). Bordering on either side of the trail were swamp-filled valleys. The south side 
was more visible from the path and showed a series of terraces up the hillslope (shown in 
Site 3: Fig 5 & Site 4:  Fig 5).  

Overall, many of the sediment transport processes observed appeared to be working on 
slow timescales. Most sites suggested that freeze/thaw and heave was likely a contributor to 
fracturing of rock and rockfall in locations with steep adjacent slopes (e.g. Site 2: Fig 1, Site 
3: Fig 2&3, Site 5: Fig 6). Vegetation and root growth also appeared to be working to widen 
cracks and interstices leading to possibly immediate transport into a small stream (Site 5: Fig 
5) or contributing to weathering on bedrock surfaces (Site 5: Fig 4, Site 3: Fig 4). Tree throw 
was also likely a prominent mobilizer of sediment—there were a particularly large number of 
fallen trees due to previous wildfires (est. ~10 years prior) on portions of the trail (Site 3 & 
Site 4). There was additionally evidence that mammals contributed to sediment transport in 
this region: a small mole scampered into a nook near Site 3, and a beaver had claimed a 
home in the marsh at the output of the bedrock stream in Site 6. Beavers are likely significant 
contributors to landscape development in this region—there are often multiple lodges in 
regional swamps. The two most rapid sediment transport processes observed in this landscape 
were likely rockfall off the sides of Magnetic Rock (Site 2) and cobble transport during spring 
flows on the small bedrock stream (Site 6).

There was a notable limitation to transport across all sites: a lack of steep gradients. 
While there were plenty of weathered sediments ready to be mobilized at most sites, the 
region appeared to lack steep enough slopes to move them anywhere. Despite having 
substantial precipitation and water volumes, streams in this region rapidly discharge into 
static water such as the swamp in Site 6 which function as sediment traps. I hypothesize that 
this lack of transport has led to the dichotomy of this landscape’s surface composition of 
dominantly decomposed organic material and bedrock as shown in Fig 2a. 

I expect that some of the observed transport processes would be different during the deep 
winter, spring, and summer. In springtime, I expect the stream in Site 6, would have enough 
energy to mobilize the angular cobbles at the bed (Fig 1) and would rise to cover the eroded 
bedrock in Fig 2. There were obvious signs of frost expanding out of the soil on my trip (Site 
1: Fig 5), which would not be present during warmer months. During these months, I expect 
mammal activity would peak. 

Ultimately, I suspect this landscape still reflects glacial erosion as the most powerful 
sediment transport and landscape shaping process. I wonder if we won’t see significant re-
shaping of this landscape until the next glacial period…if there is one. 
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Fig 1. Magnetic Rock Trail map where field observations were taken. Sites are marked with pins and 
numbers correspond to site notes on the following pages 

 

  
 

 
 
 
 
 

Fig 2. Representative soil and rock types observed across trail. 

a) Rock and soil composition often showed a 
dichotomy between fine-grained, organic 
soil interspersed with bedrock outcrops. 
Very little gravel, sand, or other 
intermediate grain sizes were present 

b) Example of bedrock "flats" that occurred across the 
length of the trail. These were often highly fractured at 
nearly right angles and often had chunks broken off the 
sides or sitting on top 
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