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It Starts on the Uplands

Frequent heavy early summer rains in recent years have been increasing runoff 
and soil erosion from agricultural cropland in the upper Mississippi River valley.



Increased Variability

Data source: USGS  Data analysis: J.C. Knox



Grant River – View Upstream
from Burton, WI Gage Site
September 25, 2007

Grant River – View UpstreamGrant River – View Upstream
from Burton, WI Gage Site
April 25, 2008

Photo: J.E. RawlingPhoto: J.C. Knox
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Holocene Alluvium

Boulder LagBoulder Lag

Late Wisconsin

Late Wisconsin Colluvium

Colluvium 
(Deposited c. 25-16 ka)

Richman Tributary to
Snowden Branch,
Grant County, WI.

Photos:  J. C. Knox





Radiocarbon Dates
F UFrom Upper 
Mississippi Valley 
Floodplains

Natural Rates
of Sedimentation
Prior to 
Agricultural 
Influence

Source:  Knox, 2006



Palzkill Site, Pecatonica River
near Mineral Point, Wisconsin
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Erosion & Sedimentation are
Natural Processes Important
to Ecological Systems; However
Human Activities Can Greatly
Impact the Natural Rates



Changes in land use since c. 1950 have led
to extensive forest expansion on hillslopes
in the hilly, dissected landscapes of the 
Upper Mississippi Valley as shown here
f Sfor the Platte River watershed, SW Wisconsin.

David Dale Owen Sketch of Lower Kickapoo River Valley.
The Lower Kickapoo River Valley,
Crawford County, SW Wisconsin,
c. 1839-1846



Platte River – Galena River Upland Drainage 
Divide, SE Grant County, Wisconsin

Ipswich Prairie Vondra Field

Photos: J C Knox

U.S. Government Land Patent: 1839

Photos:  J.C. Knox



Southeast Grant CountySoutheast Grant County
Wisconsin Upland Sites

Approximately 38 cm
of topsoil erosion
occurred during the 
past 175 years of 
agricultural land useagricultural land use.

(Source: Knox, 2001)



Jo Daviess County,
Illinois, Gully Below
Ridge-Top Corn Field;
Described as Typical
of Early 1910s Tributary 
Drainages in Jo Daviess
County.  (Trowbridge and
Shaw ,1916).

SSevere Rill Erosion in Late
19th Century NW Illinois 
Corn Field.  
Photo Source:  Wisconsin 

tree stump

State Historical Society.



Ground Surface c. 1830 

Ground Surface c. 2005

Sheet, Gully & Rill Erosion

Historical Soil Erosion in
Upland Fields Since c. 1840

Soybean Field near Platteville,
Southwest Wisconsin

Photos:  J.C. Knox
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Pre-Euro-American 
Agriculture Floodplain
Surface is Denoted byy
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Photos:  J.C. Knox



Steamboat Nominee Docked at
Galena, Illinois c. 1847-1853.

Pigs of Lead

View of Galena River 2 October 20051852 Taylor Painting of Galena Waterfront View of Galena River 2 October 2005
from Right Bank Position of the
Docked Steamboat Nominee 

Photo: J.C. KnoxImages: Galena Historical Society



Galena, IL 1853

Image: GalenaImage: Galena
Historical Society

Galena, IL 2004

Photo: J.C. Knox



Vineger Hill lead mines, SW1/4, 
Sec 21, T29N, R1E, Jo Daviess County, Illinois.

Photos:  J. C. Knox

Remains of 1840s Lead Mining Pits and Shafts,
1.5 km west of New Diggings, Wisconsin.



Mullen Mine, Lafayette Cty, WI
1925 -1952 (intermittent)

Hughlett’s Lead Furnace,
Galena, IL – c. 1850

Blockhouse Mine, 
Grant County, WI – c. 1920s

Photo Sources: Wisconsin
State Historical SocietyGrant County, WI c. 1920s State Historical Society



Mining Sites in the Platte
River Watershed, Southwestern
Wisconsin

1909-19121916-1921
1941-1942

Air Photo: USDA



Loeffelholz-Hinderman Site 1, Little Platte River, 
NW ¼ Sec 14 Paris Township, Grant County, 
Wisconsin.

mollisol and
floodplain surface
of 1832-3

Photo:  J.C. Knox

Year AD

Source:  Knox, 2001, Catena, v. 42, p. 193-224.
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Historical Overbank
Sediment 1820-1994

1820-1830

Yager Site, Grant River, Grant County, WI
Photo:  J.C. Knox



Data Source: J.C. Knox



Metamorphosis of the
lower Platte River, Grant
County Wisconsin since
c. 1833, mainly in , y
response to agricultural
land use and backwater
effects of Lock & Dam 11

present channel ~ 40 ft (12 m) width at normal low flow;
Bankfull width ~ 52 ft (16 m)

Photo:  J.C. Knox

(Source: Knox, 1977)



Doyle Site 9 – Strickland Branch, Lafayette County, Wisconsin

Photos: J.C. Knox

Apparent Channel and Floodplain
Morphology of Pre-Agriculture Period

Channel and Floodplain Morphology
Characteristic of Agriculture Period

Historical Meander Plain

Modern Floodplain

1833 Today

Modern Floodplain



HistoricalHistorical
Channel 
Metamorphosis

Shullsburg Branch,
Lafayette CountyLafayette County,
SW Wisconsin

Source: Knox, 2001
Catena, v. 42, p. 193-
224)



Floodplain and 
Valley Bottom 
Sedimentation RatesSedimentation Rates
vs Drainage Area:
Platte River System
Grant County, WI

Data Source: Knox, 2002



Data:  J. C. Knox (2006) Geomorphology



(Knox & Fitzpatrick, in progress)

View Upstream

View Upstream

Drainage Area 199 sq miDrainage Area 5.6 sq mi



(Data Source:
Knox & Fitzpatrick, in progress)



Drainage Area 2.3 sq mi
Drainage Area 2.6 sq mi

Drainage Area 2.8 sq mi

Drainage Area 4.5 sq mi Drainage Area 10.3 sq mi Drainage Area 12.9 sq mi

Drainage Area 22.2 sq miDrainage Area 22.2 sq mi
Drainage Area 51.7 sq mi

Drainage Area 61.8 sq mi



Drainage Area 106 sq mi

Drainage Area 61.8 sq mi

Drainage Area 114 sq mi
Drainage Area 151 sq mi

Drainage Area 199 sq mi



Poor Land Conservation
Was Common Until the
Mid- and Late 1940sMid and Late 1940s
for Much of the Driftless
Area and Adjacent Areas.

C t St i C iContour Strip Cropping
and Other Conservation
Measures Were Promoted
and Practiced Beginningg g
in the Late 1940s and
Early 1950s.

Photo: J.C. Knox



No-Till vs Conventional 
Tillage of Corn andTillage of Corn and 
Soybeans
SE US Piedmont

Source: Raczkowski et al.,
2009 J l f S il d2009, Journal of Soil and
Water Conservation, v. 64



The Land Cover Hypothesis



Land Use Change in SW Wisconsin’s Hilly, Driftless Area, Grant County



Mississippi River at Prairie du Chienpp
18 April 2001 –view upstream

Analysis: J.C. Knox



Floodplain LakeFloodplain Lake
Site JS-7

Site JS-7

Mississippi R

Data Source: J.C. Knox



Drainage Area 153,328  sq km

Analysis: J.C. Knox



Historical Change in Flood Power, L. Platte River Tributary, SW Wisconsin

post-1820 agricultural sedimentation

pre-agricultural
surface soilLate Holocene

channel sediment

Boulder Gravel Deposited by August 1972 Flood

Photo: J.C. Knox



McAdam Branch Tributary, Grant County, Wisconsin, October 2003

Boulder Cobble Gravel BarBoulder-Cobble Gravel Bar
Deposited by August 1972 Flood

Imbricated Boulders
Deposited August 1972Photos:  J.C. Knox



Conclusions Re: Historical Changes in Erosion and Sedimentation              
1. Human imprint on floodplain morphology and sedimentation during last ~200 years

greater than any influences of natural environmental changes of last 10,000 years;

2. River system responses to changes in upland watershed runoff and soil erosion 
reflect both positive and negative feedbacks involving temporal and spatial scales
of sensitivity to environmental change;  tributaries experiencing net erosion today?

3. Agriculturally accelerated valley-bottom flooding and sedimentation lasted:
- about 50-70 yrs on valley floors of tributaries 1-10 sq km;
- an additional 30-50 years on early floodplains of 10-50 sq km drainages;
- until about 1950 on early floodplains with drainages as large as 150-200 sq km;- until about 1950 on early floodplains with drainages as large as 150-200 sq km;

Since 1950, floods smaller than 50-100 yr recurrence frequencies generally do not
exceed capacity of historical meander belt for drainages less than 150-200 sq km;

4 Long-term average floodplain sedimentation rates:4. Long-term average floodplain sedimentation rates:  
Tributaries:  0.2 mm per year natural vs 2-20 mm per year Euro-American;
Mississippi: 0.9 mm per year natural vs 5-20 mm per year Euro-American;

5 Large floods are major contributors to alluvial environment erosion and deposition;5. Large floods are major contributors to alluvial environment erosion and deposition; 
- frequency of large floods on tributaries generally decreased after about 1950,

but short-term variability in  magnitudes increased since 1988;
- frequency and magnitudes of large floods generally increased after about

1950 on the upper Mississippi River1950 on the upper Mississippi River

6. There is a high probability that high short-term hydrologic variability involving 
anomalous high frequencies of large floods will continue in the early 21st century.


