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INTRODUCTION

 Disturbances of wetland soils in the region due to agricultural 
activities change the element composition of the top soil 
 Are such changes evident throughout the vertical profile?

 If so, to what depth do differences prevail?

 Can this information be used for management of wetlands, and 
determination of potential for restoration?



PREVIOUS RESEARCH -1.0 1.0

-0
.6

1.
0

B

Li

Mn

Se

Ag

Al
As

Ba

Be
Bi

Ca

Cd

Ce

Co

Cr

Cs

Cu

Dy

Er

Eu

Fe

Ga

Gd
Ho

In

K

La
MgMo

Na

Nb

Nd

Ni

P

Pb

Pr

Rb

S
Sb

Sc

Sm

Sr

Tb

Th

Ti

Tl

U

V

Y
Yb

Zn

Zr

'Year'

V_WetArea

SprichNa
OM

Yellick AH, Jacob DL, DeKeyser ES, Hargiss CLM, Meyers LM, Ell M, Kissoon-Charles LT, Otte ML (in press). Multi-element 
composition of soils of seasonal wetlands across North Dakota, USA. Environmental Monitoring and Assessment. doi: 
10.1007/s10661-015-5013-5.



PREVIOUS RESEARCH
0.01

0.1

1

10

0 5 10 15 20 25

[G
d]

 (m
g 

kg
-1

)
or

 [S
] (

%
)

OM (%)

Gd S

0

5

10

15

20

25

0 10 20 30 40 50

O
M

 (%
)

FQI



QUESTIONS ARISING FROM RESEARCH

Can differences in chemical composition provide 
information about

1. levels of past disturbance (How deep? How long ago?)
2. management requirements (Keep as-is? Restore?)
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Good condition, ‘undisturbed’ Poor condition, ‘disturbed’
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CONCLUSIONS

• Soils of wetlands of ‘good’ condition show very different characteristics 
compared to those of wetlands of ‘poor’ condition

• Wetlands of poor condition in the region are most likely attributed to 
disturbances associated with agriculture.

• Monitoring of soil profiles in wetlands may provide information about 
management and restoration potential, and aid in determining success of 
restoration of wetlands

• Question: What about the relationship with bacterial and fungal biota?
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