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LIST OF PLATES 

PLATE 1-SURFACE SEDIMENT PRIOR TO DEVELOPMENT. 
Map showing sediment at or near the land surface before burial by a variable thickness of artificial fill 
during development of the city of Minneapolis. In places some or all of the original surface sediment was 
removed prior to the laying down of fill. Three cross sections are also included on the plate. 

PLATE 2-DEPTH TO SAND OR GLACIAL TILL. 
Map showing depth from the land surface to generally firmer sediment below soft clayey and (or) organic 
sediment. The depth interval includes overlying artificial fill. Also included on the plate are five figural 
maps at the scale 1:24,000, which illustrate the geologic history of the Bassett valley area. The figures are 
keyed to the discussion of the geologic history on the following two pages. 

Every reasonable effort has been made to ensure the accuracy of the factual data on which the map interpretations are 
based; however, the Minnesota Geological Survey does not warrant or guarantee that there are no errors. Users may 
wish to verify critical information; sources include both the references listed here and information on file at the offices of 
the Minnesota Geological Survey in St. Paul. In addition, effort has been made to ensure that the interpretation conforms 
to sound geologic and cartographic principles. No claim is. made that the interpretation shown is rigorously correct, 
however, and it should not be used to guide engineering-scale decisions without site-specific verification. 



GEOLOGIC HISTORY OF THE BASSETT VALLEY AREA 

Before the last glacial period, which is called the late Wisconsinan, a large river flowed 
through a deep valley cut in bedrock underlying the Bassett valley area and southward through 
what is now the Lake Calhoun chain of lakes and beyond. At the onset of the late Wisconsinan 
glaciation, which radiocarbon dating indicates was over 20,000 years ago, glacial ice flowing into 
the area from the northeast filled the Calhoun valley (Figure 1 on Plate 2). This glacial advance 
emerged from the Lake Superior basin and is called the Superior lobe. The deposits left by the 
lobe are distinctly red because they contain remnants of the red rocks eroded from the Lake 
Superior area and transported south. The red sediment is near the surface on the west side of 

Bassett valley but is deeply buried beneath the valley itself (see the cross sections). 
The ice of the Superior lobe glacier was much thicker over the deep Calhoun valley than 

the surrounding uplands, and when the glacier began to melt, the ice in the valley took much 
longer to disappear. Sediment that had been carried within the ice began to accumulate on top 
the stagnating, slowly melting ice mass in the valley, partially insulating the ice from the effects 
of the sun. Melting of ice caused the land surface along the valley to be gradually lowered 
relative to the surrounding uplands, which allowed meltwater streams and mud slides to carry 
more debris into the valley. Ice melted more quickly along crevasses; in time this differential 
melting isolated massive blocks of ice beneath insulating blankets of sediment. 

About 15,000 years ago, before the ice blocks in the Calhoun valley had completely 
melted, a second glacier advanced into the Twin Cities area, this time from the southwest. The 
glacier, named the Grantsburg sublobe because it advanced as far as Grantsburg, Wisconsin, was 
an offshoot of a much larger glacier, the Des Moines lobe, that moved across western and 
southern Minnesota and as far south as Des Moines, Iowa. The deposits of the Grantsburg 
sublobe tend to be more clayey and grayer than those of the Superior lobe owing to the 
incorporation of ground-up shale and limestone from North Dakota and Manitoba. 

Meltwater that preceded the advancing glacier likely scoured out some of the fill in the 
Calhoun valley. The Calhoun valley again began to form a low on the landscape, at least in the 
Bassett valley area; once again glacial ice was thicker over the valley than the surrounding 
uplands. The same sequence of events that followed the stagnation of Superior lobe ice followed 
the stagnation of Grantsburg sublobe ice. Ice-walled lakes again began to form in the Bassett 
valley area, even as the general course of the Mississippi River was established just to the east 
(Figure 2 on Plate 2). The ice-walled lakes coalesced to form one large lake, herein named "Lake 
Bassett," that was connected to the river. 

Following the disintegration of the Grantsburg sub lobe, the Des Moines lobe receded 
northward across the continental divide, creating Glacial Lake Agassiz, which extended across 
eastern North Dakota, northwestern Minnesota, and much of central Canada. The outlet stream 
for this huge lake was Glacial River Warren, which excavated the Minnesota River valley. The 
Mississippi River above Fort Snelling, a tributary of River Warren at this time, became restricted 
to a lower terrace level as its upper terrace became incised to match the downcutting master 
stream (Figure 3 on Plate 2). During flood stages of River Warren, Lake Bassett (Figure 3) likely 
rose to cover much of the Mississippi valley in Minneapolis. The thick clays and silts below the 
upper sand bed shown in the cross sections were laid down during this period. Stagnant ice 
blocks deeply buried in the Calhoun valley continued to melt and deepen the bottom of Lake 
Bassett, allowing the lake sediment to exceed 50 feet in thickness in some areas. 



The average size of Lake Bassett gradually reduced as River Warren continued to cut a 
deeper valley, and as the Mississippi River brought more and more sediment into the lake (Figure 
4 on Plate 2). The upper sand shown in the cross sections (Plate 1) was likely deposited as an 
encroaching delta into Lake Bassett. Eventually, however, the Mississippi River shifted 
eastwards and established a channel approximately in its present course. The connection of the 
river with Lake Bassett was maintained as Bassett Creek carried water into and through the lake 
to the Mississippi. Periodic floods of the Mississippi, which probably carried a much larger 
volume of water than at present (it still was draining melting glaciers to the north), continued to 
supply large amounts of sediment to the Lake Bassett basin. Buried ice within the Calhoun valley 
continued to melt and lower the land surface, allowing Lake Bassett again to deepen and expand 

eastward (Figure 5 on Plate 2) and to deposit the upper sand with the upper clay as shown in the 
cross sections. 

Over time less glacial meltwater in the Mississippi River drainage system led to reduced 
volume for the river, thereby reducing the amount of sediment entering Lake Bassett. Organic 
debris became an increasingly large component of the sediment flushed into the lake as the last of 
the glacial ice blocks melted and slopes were stabilized by vegetation. Lake Bassett eventually 
filled and formed a large marsh with increasingly isolated bodies of open water. Spring Lake 
south of 1-394 and the small lake in Loring Park are the last remnants of Lake Bassett. The course 
of Bassett Creek was established through the middle of the marsh. Since the last century, much 
of the former bottom of Lake Bassett has been covered with five feet or more of artificial fill to 
raise the land surface for development of the city of Minneapolis. 

SELECTED BIBLIOGRAPHY 

Meyer, G.N., 1985, Quaternary geologic map of the Minneapolis-St. Paul urban area, Minnesota: 
Minnesota Geological Survey Miscellaneous Map M-54, scale 1:48,000. 

Meyer, G.N ., and Hobbs, H.C, 1989, Surficial geology, plate 3 in Balaban, N.H., ed., Geologic 
atlas of Hennepin County, Minnesota: Minnesota Geological Survey County Atlas Series C-4, 
scale 1:100,000. 

MossIer, J.H., and Walton, M.S., 1979, Surficial geology, plate 2 in Norvitch, RF., and Walton, 
M.S., eds., Geologic and hydrologic aspects of tunneling in the Twin Cities area, Minnesota: 
U.S. Geological Survey Miscellaneous Investigations Series Map 1-1157, scale 1:24,000. 

Wright, H.E., Jr., 1972, Quaternary history of Minnesota, in Sims, P.K., and Morey, G.B., eds., 
Geology of Minnesota: A centennial volume: Minnesota Geological Survey, p. 515-547. 



DESCRIPTION OF MAP UNITS 
SURFACE SEDIMENT MAP AND CROSS SECTIONS (Plate 1) 

Fill -Highly variable material used to raise the land surface. In general more sandy in 
the vicinity of natural sandy sediments, with variable amounts of organic material and 
demolition debris. Commonly loose to soft. Shown only in the cross sections. 

o Organics -Organic-rich sediment laid down in ponds and marshes; includes peat and 
marl ("bog lime") with abundant shell fragments. Very soft to soft. 

c Clay-Offshore lake sediment consisting primarily of clay to silty clay, but commonly 
includes beds and laminae of clayey silt and silt, and fine sand seams. Data were not 
sufficient in some areas to differentiate small bodies of silt within the clay unit on the 
surface-sediment map. With reference to the cross sections, the upper clay in general 
becomes more silty towards the top and, in places, also includes increasing amounts of 
organic material towards the top. The upper clay can be rather stiff where above the 
local water table, but commonly it is very soft to soft. The lower clay in general 
contains more sand and silt, the content of which commonly increases with depth. 
Clayey till beds are present in places in the lower portion of the lower clay. Organic 
material is found in places ·at the base of the lower clay. The lower clay is commonly 

medium stiff to stiff. 
c+si Clay and silt -Clay to silt beds (offshore lake sediment) combined where individual beds 

were too thin to show or data was too sparse to differentiate between clay and silt. 
Shown only in cross section. 

si Silt-Clayey silt to silt ( offshore lake sediment) with thin beds of silty clay to fine sand in 
places. Although rather soft in places near the surface, in general the unit is medium 

stiff to stiff. 
ssi Sandy silt-Delta or nearshore lake sediment shown only in a cross section. 
si-s Silt to fine sand-Delta or nearshore lake sediment; the unit is loose in places at or near 

the surface, but otherwise is medium dense to dense. 
s Sand-Fine silty sand to coarse sand, with thin gravelly zones at depth in places. Laid 

down as bed load in streams or within deltas or turbidity flows in lakes. A sand bed 
may be loose where it forms a thin layer between soft clay beds or where it is near the 
surface, but in general the unit is medium dense to dense. 

s+9 Sand and gravel-Coarse stratified sediment laid down by glacial outwash streams and 
possibly as delta fans in a lake; dense. 

ct Clayey glacial till-Unsorted clayey sediment with a size range from clay to boulders, 
deposited more or less directly from glacial ice of the northwest-provenance 
Grantsburg sublobe of the Des Moines lobe. This is the only till mapped at the 
surface. In general this unit is more clayey (and softer) in the upper portion, especially 
where the unit is thick. The unit commonly grades upwards into clayey lake 
sediment. The unit is generally medium stiff to stiff, but ranges to very stiff in places 
toward the base. 

st Sandy glacial till-Unsorted sandy sediment with a size range from clay to boulders, 
deposited more or less directly from glacial ice of the northeast-provenance Superior 
lobe; stiff to very stiff. Shown only in the cross sections. 



oct Older clayey till-Unsorted clayey sediment with a size range from clay to boulders, 
deposited more or less directly from glacial ice of northwest provenance during an 
earlier glacial period; stiff to very stiff. Shown only in cross section. 
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