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2.3 Geology and Topography 

2.3.1 Surficial Geology 
Surficial geology refers to the study of landforms and the unconsolidated (loosely arranged) sediments 
that lie beneath them.  Surficial geology greatly influences topography and soil development, which in 
turn, control runoff and infiltration of precipitation. This influences water quality in streams, lakes and 
ground water.  

In our region the majority of the unconsolidated sediments found at the land surface were deposited 
during the late Wisconsin glaciation, 21,000 to 13,600 years ago.  These deposits range in thickness from 
100 to more than 350 feet.  Figure 5 shows that a large portion of the watershed’s surficial deposits are 
comprised of clay-loam to silt-loam.  Clay-loams typically have very high runoff potential. 

 

Figure 5  Surficial Geology 

2.3.2 Physiography 
Physiographic regions share a similar topography, geologic structure and history.  The Deep River-Portage 
Burns Waterway watershed is located in the physiographic region known as the Northern Moraine and 
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Lake Region.  The topography of our region was created almost entirely by the erosional and depositional 
forces of the last glaciation event, the Wisconsin.  The Northern Moraine and Lake Region is dominated by 
moraines, which are accumulations of unconsolidated glacial debris, and includes almost all of Indiana’s 
natural lakes.   The Northern Moraine and Lake Region is further divided into several smaller physiographic 
sections.  The Deep River-Portage Burns Waterway watershed is situated across two of these sections, the 
Lake Michigan Border and the Valparaiso Morainal Complex (Figure 6). 

The Lake Michigan Border forms a 4-11 mile wide band along the southern shore of Lake Michigan.  It 
includes a complex of beach ridges, dunes, moraines, lake floor deposits and related washed surfaces.  The 
Valparaiso Morainal Complex forms a 13-20 mile wide band that is roughly concentric with the Lake 
Michigan shoreline.  Its most dominate land forms include moraines and alluvial fans that grade to the 
southeast towards the Kankakee Drainageways.  Lakes can be found in depressions of till areas and tunnel 
valleys of the moraines.

 

Figure 6  Physiography 
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2.3.3 Elevation 
Elevation in the watershed ranges from a high of 823 ft. (251 m) to a low of 574 ft. (175 m) (Figure 7).  The 
highest elevations occur in the southern portion of watershed along the Valparaiso Moraine.  The highest 
point is located north of County Road 100 West near Norman Olson Lake in Porter County, Indiana.  In 
general the lowest elevations occur along a corridor adjacent to the West Branch of the Little Calumet 
River west of State Road 51. 

 

Figure 7  Elevation 

2.3.4 Slope 
Slopes influence a watershed’s drainage pattern.   Streams occurring in low gradient areas have 
meandering (winding) channels.  Even straight channels will eventually erode into meandering channels if 
the streambank’s soils are erodible.  Because meandering streams are continually eroding on the outer 
bends and depositing sediment on the inner points, meandering stream channels tend to migrate back and 
forth across their floodplain.   In areas where steep slopes do exist, it is difficult for rain to soak into the 
ground and for plant cover to become established.  This combination of factors can lead to increased 
runoff and erosion potential.   

May 9, 2014 



Deep River-Portage Burns Waterway Watershed    2015 
 

16 

Slope within the Deep River-Portage Burns Waterway watershed ranges from 0 to 71.5% (Figure 8).  
However most of the watershed can best be described as flat to gently rolling with an average slope of 2%.  
The areas of greatest topographic relief generally occur in the headwater areas of the Valparaiso Moraine 
and along Deep River.  Slopes exceeding 15% can be found along Lake George, the river valley edges of 
Duck Creek, Deep River and one of its small, unnamed tributaries located south of U.S. Highway 30 in 
Porter County.  Other areas with slopes exceeding 15% are found in the headwaters of Main Beaver Dam 
Ditch and Turkey Creek near St. John.  In 2007, IDEM published the Indiana Storm Water Quality Manual 
(IDEM, 2007) which defines “steep” slopes as those exceeding 15%.   The manual recommends prohibiting 
development on these slopes because of the high potential for soil erosion and degradation of surface 
water. 

 

Figure 8  Slope 
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