
Fig. 1.  Sandy sediment along the trail and river banks 

suggested an upslope source of sandy rock. 

Stories of a Changing World—Field assignment example excursion 
Earth Science Essentials 

by Russ Colson 
 

Assignment:   
1)  Find a stratigraphic feature in your region,  
2)  Describe it with words and pictures, including photographs,  
3)  Tell the story recorded by this feature, and  
4)  List the evidence that confirms that story. 
 
 
Discovery in earth science is more about figuring out what you're seeing and what it 
means than it is about knowing the 'right answer' that someone else has figured out for 
you.  Often, discovery in earth science requires making observations in the field.  
However, doing field work requires experience, and it's helpful to take advantage of the 
experience of people who've done it before.  In a regular class, I'd take you out in the 
field, make some observations and interpretations for you and explain what they reveal 
in order to give you an example of how to proceed with your own observations and 
interpretations.  Since that isn't possible in an online class, I'm going to go through with 
you a field excursion where I try to find and understand a stratigraphic feature.  This 
was my very first time looking for and seeing this feature, and my very first field 
geological adventure in the Twin Cities of Minnesota, although I knew from published 
reports what kinds of rocks to expect and had seen those same rock layers in 
Rochester MN. 
 
I left my motel around 6:30AM on July 19th 2014, and traveled south toward Hidden 
Falls Park where my Googling indicated I might expect rock exposures.  After getting 
lost on the way (My Google Maps route had omitted several key transitions from one 
road to another), I made it to the park around 7:30AM.  I spotted some layered rock as I 
entered the park, but didn't stop, parking 
down near the river.  There weren't any 
exposed rocks near the parking lot, so I 
hiked along the trail that led south along the 
Mississippi River. 
 
I noticed that the ground on either side of 
the trail was made mostly of sand.  Unlike 
clay and silt, sand will trickle easily through 
your fingers.  Across the river, I saw the 
bright reflection off of sandy material on the 
bank, which you can see in Figure 1.  This 
gave me confidence that I was either within 
or downslope from the St. Peters 
Sandstone, one of the rock layers I 
expected to find.  
 



Fig. 2.  Loose rocks and asphalt chunks along the 

banks of the river 

Fig. 3  St. Peter's Sandstone, gray on a weathered 

surface, light, sandy yellow on fresh break.  Notice 

also the layers in the rock. 

There was quite a bit of rocky material along 
the banks of the river, seen in Figure 2.  
However, this rock was not "in place", 
meaning it could come from material that had 
fallen down from upslope or washed down 
river, and so it wouldn't help me know the 
stratigraphy.  In fact, the darker rocks seen in 
the picture are pieces of old pavement now 
broken apart and washing away toward the 
sea.  You can also see an old piece of pipe in 
the picture.  There appeared to be a variety of 
rock types which possibly offered clues to the 
kinds of rocks in the region, but I didn't stop to 
look closer since I already knew what kinds of 
rock to expect and rocks that have been 

rounded and weathered in a river are hard to identify anyway. 
 
I spotted my first outcrop—rock that is in 
place like the bones of the Earth—back in the 
woods to the left of the trail.  Its weathered 
surface was light gray, but when I scratched 
under the surface I found a white, slightly 
yellow, crumbly sand (Figure 3).  The St. 
Peter's Sandstone!  I noticed layering in the 
rock which is also seen in the picture. 
 
Finding an individual rock is interesting, but 
understanding stratigraphy depends on 
finding the boundary, or contact, between 
layers.  It's at the contacts that the 
stratigraphic relationship between layers is 
most clear.  There you can see which rock is 
on top of the other. 
 
So, I continued down the trail until I came to a gully eroded into the steep bluff on my 
left.  The erosion into the bluff presented my best opportunity yet to see bedrock, the 
underlying "in place" rocks of the region, and the contacts between layers.  I started 
scrambling up the gully, being extra careful not to slip and fall, since I was foolishly 
hiking alone, and I wasn't as young as I used to be! 
 



In-place sandstone 

In-place sandstone 

Fig. 4.  Loose boulders (float) can be identified because they are not attached to the earth, or because their 

layering goes at an odd angle related to the trend of layers in the in-place bedrock.   

Fig 5.  Mottled appearance of weathered limestone reveals fossils, 

including some stick-like bryozoa. 

A short ways up the gully, I again found outcrops of the St. Peter's Sandstone.  
However, most of the rocks in the gully were not sandstone, but rather were chunks of 
limestone, falling down from 
higher up the bluff.  It was easy 
to see that most of them were 
float--that is, rocks not in 
place—because they were just 
isolated chunks of rock.  Clues 
that the bigger rocks were not in 
place included layering that was 
at a funny angle compared to 
the layering in the in-place 
rocks, as seen in Figure 4.  The 
limestone chunks had mottled 
weathering patterns on their 
surfaces that revealed fossils 
inside.  For example, some of 
the branching mottled patterns seen in Figure 5 are bryozoan fossils.   
 
I saw several outcrops of St. Peter's Sandstone on the way up the gully, and then got to 
a thin layer of shale beneath a large overhanging layered limestone--the contact 
between the Glenwood Shale and the Platteville Limestone, seen in Figure 6.  I didn't 
find the contact between the St. Peter's Sandstone and the Glenwood Shale—both of 
those layers are easily weathered away and so contacts are rarely preserved at the 
surface.  However, I could see the stratigraphic relationship between the layers as 
shown in Figure 7.   
 
I left the park a little after 8AM, eager to get home after a week doing research in the 
experimental petrology labs at the University of Minnesota.  On the way out of the park I 
stopped at a scenic overlook of the Ford Dam on the Mississippi River.  Construction 



Fig. 6  Contact between the 

Glenwood shale and overlying 

Platteville limestone. 
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Fig. 7  Stratigraphic sequence of layers 

areas where people have blasted away rock to make room for roads or dams is another 
good place to see bedrock, in addition to erosional gullies.  Across the river, exposed in 
the cut rock, I saw the bright St. Peter's Sandstone and the darker Platteville Limestone, 
shown in Figure 8.  The thin Glenwood Shale was not obvious from this distance. 
 

 
 
So, the stratigraphic feature at 
Hidden Falls consists of a layer of 
sandstone, overlain by shale, 
overlain by limestone.  Its story is 
that once upon a time long ago an 
ocean advanced over this region.  
The evidence is that the beach 
sands are on the bottom, and thus 
came first, followed by the shale and 
limestone representing environments 
increasingly distant from the shore, 
meaning that the sea must have 
been advancing over time.  That the 
feature tells the story of the advance 
of a sea (marine) is supported by the 
presence of the marine bryozoa 
fossils in the limestone. 
 
Real research to confirm that this 
story is correct would of course be 



Fig. 8.  St. Peter's Sandstone (light colored lower rock) and Platteville Limestone (darker upper rock) seen across 

the river as I was leaving Hidden Falls park. 

more involved, and would include many more details of the story.  But you, too, can 
read the stories of the Earth if you know how to look for them.  The story from your 
region may not be the same as in the Twin Cities.  In my region of NW Minnesota, we 
don't have bedrock at the surface, and have no evidence for an advancing sea.  
However, I can still find layers of sediment in river cutbanks, or in cores from 
construction testing for buildings, telling the story of glaciers being here first (glacial till 
on the bottom) and the Glacial Lake Agassiz coming next (lake mud or beach sand on 
top of the till).  You may need to do some research about your area, or even ask a local 
geologist for some pointers, but you can find some story of change in your area! 
 
Have fun! 
 
Dr. C. 
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