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Hydrological, chemical, and
biological characteristics of a prairie
pothole wetland complex under
highly variable climate conditions:
The Cottonwood Lake area,
east-central North Dakota

U.S. Geological Survey Professional Paper 1675
2003
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A Conceptual Framework-for:
Interpreting Biological Studies in
 the Prairie Pothole Region of North
) = America
N.H. Euliss, Jr.;;.J.W. LaBaugh, L.H. Fredrickson,

D.M. Mushet, G.A. Swanson, T.C.\Winter,
D.O. Rosenberry, and R.D. Nelson
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The presence of seed banks and
egg banks are important to the
functioning of these types of
ecosystems, and to the wetland
continuum concept



The wetland continuum:
A conceptual framework for
Interpreting biological studies

Euliss, LaBaugh, Fredrickson, Mushet,
Laubhan, Swanson, Winter, Rosenberry,
Nelson

Wetlands, in press



The River Continuum
Concept

Vannote, Minshall, Cummins, Sedell, Cushing, 1980,
Canadian Journal of Fisheries and Aquatic Science



Slide 1

River Continuum Concept

1
collectors
pevipzmon

vascular
hydrophytes
W
e

phytoplankion —
i predators
3 collectors

zooplankton

4—Relative Channel Width —»

S
)
L=

P
B4
w

e

<

-
n

Vannote et al. 1980




The Concept
of
Hydrologic Landscapes

Winter, 2001,
Jour. Amer. Water Resour. Assn.



Hydrologic landscapes:

A combination of natural factors (hydroclimate,
aquifer, soils, and topography) expected to affect

hydrologic transport processes
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Factors used to define hydrologic landscape regions
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oA statistical clustering (20) of the factors that define hydrologic
landscapes

«Among-region variability in the factors is maximized and within-
region variability 1s minimized




Delineation and evaluation of
hydrologic-landscape regions in
the United States using GIS
tools and multivariate
statistical analyses

Wolock, Winter, McMahon
Environmental Management, in press



Landscape 1 — variably wet plains, having
highly permeable surface deposits and
highly permeable bedrock

The flat and highly permeable land surface in this
landscape results in ground water being the dominant
component of the hydrologic system. Recharge to local
and regional ground-water flow systems is high and
surface runoff is minimal. A major water issue in this
landscape is likely to be contamination of both local and
regional ground water. The extensive ground-water
systems should help buffer aquatic systems against
climate variability. This landscape is likely to have
extensive irrigation.



andscape 6 — Wet plains having poorly
permeable surface and poorly permeable

bedrock

The poorly permeable surface deposits in this landscape
results in surface water being the dominant component
of the hydrologic system. Recharge to ground water is
limited. Major water issues in this landscape are likely
to be surface water contamination and flooding because
of the flat land surface. The minimal influence of
ground water buffering is likely to make aquatic
systems greatly affected by climate variability. This
landscape is likely to have extensive tile drains.



oA statistical clustering (20) of the factors that define hydrologic
landscapes

«Among-region variability in the factors is maximized and within-
region variability 1s minimized
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The Aquatic System Continuum




This information suggests that we
characterize aquatic ecosystems; ie., their
structure and function, in the context of
their position within water and

geochemical flow paths in the various
hydrologic landscapes. In addition, to
capture their response to climate
variability, we must monitor the ecosystems
over time.



With respect to streams, they occur in all
landscapes and many cross hydrologic
landscapes. Streams interact with ground
water differently in different hydrologic
landscapes. These interactions need to be
factored into the river continuum concept
In order for it to be useful for describing
aguatic system continuums for streams.




The
Adguatic Systems
Continuum

A conceptual framework for setting
research priorities, long-term monitoring,
environmental management, and assessing

and predicting the effect of climate
variability and human activities on aquatic

ecosystems



