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HOW DO YOU COLLECT SEDIMENT CORES?
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WHAT INFORMATION IS RECORDED IN THE 
SEDIMENTS?

•Geochemistry

•Nutrients -- phosphorus, nitrogen

•Soil erosion--aluminum, titantium

•Urbanization--zinc, copper

•Synthetic fertilizer--uranium, cadmium

•Anoxia--iron, manganese

•Shoreland development—calcium, potassium

•Diatoms

•Water quality history

•nutrients

•pH

•General aquatic plant growth

•Blue-green algae

•Plant remains

•History of macrophytes
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FALLOUT FROM ATMOSPHERIC BOMB TESTING



Arsenic
0

2

4

6

8

10

12

14

16

18

20
0.0 0.5 1.0 1.5 2.0

Concentration (mg/g)

D
ep

th
 (c

m
)

1962

MACROPHYTE 
CONTROL

GASOLINE 
EMISSIONS

Western Basin

1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000

0 20 40 60

Lead Conc (mg/kg)

1975



WHY DO WE CARE ABOUT PHOSPHORUS?



 

DIATOMS



BLUE-GREEN and GREEN ALGAE



CASE STUDIES



AGRICULTURE
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1990s development  – Apr.-Oct. phosphorus/sediment runoff model 

Source: Wisconsin Dept. of Natural 
Resources 1995 John Panuska
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CHANGE IN PHOSPHORUS

SUMMER PHOSPHORUS
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Shift in the ratio of isoetids to elodeids

1930s: 50/50   2000s: 30/70

Susan Borman and Ray Newman-U. of Minnesota
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BLUE-GREEN ALGAE
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LAKE CHETAC
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CONCLUSIONS

• The lakes are naturally eutrophic with 
historical phosphorus concentrations 
of 20-25 µg L-1. The present day 
concentration in Red Cedar Lake is 
about 23 µg L-1 while it is about 33 L-1

in the other two lakes. 

• The increase in P has been less in Red 
Cedar Lake because the other lakes 
are assimilating some of the 
phosphorus.

• The upstream lakes are also 
assimilating nitrogen and at a higher 
rate than phosphorus.

• The extent of the aquatic plant 
community has changed little. 



SUMMARY

• Sediment cores reveal if changes have occurred in the lake’s 
water quality

• Some lakes have been seriously degraded as a result of activities 
in the watershed

• Some lakes are naturally eutrophic and have always had algal 
problems

• Sediment cores are an excellent means to establish phosphorus 
goals for lake management actions

• Full cores provide a detail history of changes that have occurred 
and what was the major cause of the changes

• Top/bottom cores provide a snapshot of how present day water 
quality compares with pre-settlement conditions
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QUESTIONS?


