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Abstract 

This study evaluated the biological and functional characteristics of restored and 

native Prairie Pothole Region (PPR) wetlands.  The biological characteristics of study 

sites were evaluated through extensive analyses of the wetland and upland plant 

community composition using the Index of Plant Community Integrity (IPCI) approach, a 

transect method, and a Floristic Quality Index (FQI).  Functional characteristics of the 

wetland ecosystems were evaluated using the Hydrogeomorphic (HGM) approach.  

Statistical analyses employed Nonmetric Multidimensional Scaling ordination and Multi-

Response Permutation Procedure.  The statistical analyses of the biological 

characteristics of the wetland ecosystems yielded several significant differences between 

native and restored ecosystems.  Interestingly, the statistical analyses of the functional 

characteristics of the wetland ecosystems yielded contradictory results.  All of the 

ecosystems evaluated in this study were found to function at relatively high capacities 

based on the HGM model reference standards.  The inconsistent results of the statistical 

analyses of the biological and functional datasets indicate that biologically distinct 

ecosystems may be functionally very similar.  Also, the discrepancies between the HGM 

approach and the biological approaches indicate that the HGM approach may overlook 

certain relationships that the biological methods are more appropriate for detecting.   
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Introduction 

The wetlands and grasslands of the PPR perform many diverse and valuable 

functions that serve to benefit humans, wildlife, and livestock.  Examples of services 

performed by PPR wetlands include: the provision of habitat and forage for wildlife and 

livestock; the maintenance or improvement of water quality; recharge of aquifers; and 

flood attenuation (Burbridge 1994; Kirby et al 2002a,b).  Prairie Pothole Region wetland 

functions are dependent on the composition and condition of the wetland plant 

community (Seabloom and van der Valk 2003a).  Thus, anthropogenic impacts to PPR 

wetlands and their adjacent uplands, in concert with the alteration of environmental 

conditions, have limited the ability of PPR wetlands to perform valuable functions 

(Kantrud and Newton 1996).       

Historically, the PPR existed as a complex of wetland and prairie ecosystems, 

with wetlands comprising 20% to 60% of the landscape (Seabloom and van der Valk 

2003b).  Currently, the PPR is dominated by agricultural land-uses (Schumacher and 

Rickerl 2004) and wetland and prairie ecosystems have been lost throughout the PPR due 
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to their direct conversion to agricultural systems.  Remaining PPR wetlands and native 

prairie patches have become isolated within a matrix of agricultural lands and are thus 

impacted by adjacent land-use and management practices.  In the past few decades, laws 

that effectively call for the improvement of both prairie and wetland ecosystem 

conditions throughout the PPR have been enacted.  These laws, mainly the Clean Water 

Act and the Food Security Act which contained the Conservation Reserve Program and 

the Wetland Conservation Provision, have sparked conservation and restoration efforts 

throughout the PPR. 

Wetland and prairie ecosystems have been restored throughout the PPR in order 

to improve the amount of natural services performed by PPR ecosystems and to increase 

the benefits received from natural systems.  There are many benefits associated with 

prairie and wetland restoration including the preservation or improvement of biodiversity; 

habitat improvement or replacement; reduced erosion; improved water, sediment, and 

nutrient cycles; improved water quality; decreased risk of flood damage; increased 

recreational opportunities; improved weed control; and the detoxification of polluted 

areas (Mitsch et al. 1998; Zedler 2000; Blumenthal et al. 2003, Blumenthal et al. 2005). 

Wetland restorations in the PPR have generally focused on restoring the physical 

characteristics of a wetland rather than the biotic components (Galatowitsch and van der 

Valk 1996a, b; Seabloom and van der Valk 2003a, b).  In the PPR it is commonly 

believed that wetland plant communities will quickly reestablish themselves after 

hydrologic functions have been restored.  Thus, there have been few attempts to return 

native plant species to restored wetlands.  It has been found that the restoration of the 

abiotic components of a wetland in the southern PPR, without any attempt to return 
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native species to a wetland, often results in wetland plant communities that are distinct 

from those found in native wetlands in the same area (Galatowitsch and van der Valk 

1996a; Seabloom and van der Valk 2003a, b).  Since the composition and structure of 

restored wetland plant communities may be distinct from their native counterparts, it is 

likely that the restored wetlands may not function at the same level as undisturbed native 

wetlands.   

Objectives 

The specific objectives of this study include: 

1)  Evaluate plant community composition of prairie pothole wetlands and their 

adjacent uplands. 

 2)  Compare the plant community composition of native and restored sites.  

 3)  Determine the functional capacity of native and restored wetland ecosystems. 

 4)  Relate ecosystem structure and function to plant community composition.  

Methods and Analysis 

Study area 

This study was conducted during 2006 and 2007 on wetlands located at the 

Tewaukon National Wildlife Refuge near Cayuga in Sargent County, ND and at the 

Lostwood National Wildlife Refuge near Bowbells in Burke County, ND (Figure 1).  

Wetlands were selected based on wetland classification (according to Stewart and 

Kantrud 1971) and suitability for the study.  Wetlands located within previously cropped 

areas of each NWR that had undergone restoration were selected for this study, as were 

wetlands located within the native (never cropped) areas of each NWR. 
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The alteration of landscape scale processes, including various natural disturbance 

patterns, has had many negative consequences for PPR grassland and wetland 

ecosystems.  For example, fire suppression has altered the structure and composition of 

plant communities and contributed to a buildup of litter within wetlands (Kantrud et al. 

1989; Howe 1994); the prevalence of wetland drainage has lead to a dramatic decline in 

wetland area across the PPR (Dahl 1990; Schumacher and Rickerl 2004); and species 

introductions have changed the dynamics of wetland and grassland systems alike 

(Christian and Wilson 1999). 

Leaving areas idle for long periods of time has also altered native plant 

communities throughout the PPR in manners similar to the direct anthropogenic 

disturbances listed above.  In PPR ecosystems, when grazing is removed and fire is 

suppressed, introduced species often come to dominate wetland and prairie systems 

resulting in a plant community that is different in structure and function from the native 

communities that have evolved in the PPR.  Thus, it is vital that remaining native areas 

and restored areas be managed in ways that mimic natural disturbances in order to 

maintain healthy communities of native plants. 

This study has shown that restoration has the potential to improve the plant 

community composition of wetlands and grasslands in the PPR when properly managed.  

Although the community composition of restored areas may not be identical to that of 

native areas, many of the restorations evaluated in this study possessed plant 

communities with several native components – a marked improvement over the degraded 

systems that formerly occupied these areas.  With time and active management, the 
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restored ecosystems evaluated in this study will likely continue to improve and to 

converge with native ecosystems.   

It is apparent that restoration and management practices could be improved 

through the implementation of a holistic, landscape level approach.  Wetlands and 

uplands are inextricably linked; patterns and processes affecting the uplands (both 

negatively and positively) will undoubtedly reach the wetlands.  In order to improve 

wetland composition and function, adjacent uplands must be considered and managed 

concordantly.  Similarly, wetlands exist in relation to their landscape.  Prairie potholes 

located within wetland complexes are able to perform functions at higher levels than 

those isolated from other wetlands.  Thus, large-scale restorations of wetland and 

grassland complexes are necessary to achieve a higher level of potential benefits from 

ecosystem restorations throughout the PPR.   
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