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Select Bibliography of Restoration Ecology Literature Relevant to Jones Farm Project

(Ahn and Mitsch .2002 .Scaling considerations of mesocosm wetlands in simulating large created freshwater marshes. Ecological Engineering. 18:327-342)
General resource.  Compares behavior of wetland mesocosms vs. large constructed wetlands

(BishelMachung et al. .1996 .Soil properties of reference wetlands and wetland creation projects in Pennsylvania. Wetlands. 16:532-541)
Compares soil properties of constructed wetlands with reference wetlands

Perhaps a good model of something we might do 

(Bradshaw .1983 .The reconstruction of ecosystems. Journal of Applied Ecology. 20:1-17) 

Classic paper on restoration ecology from the grand master of the field

(Cronk and Mitsch .1994 .Aquatic metabolism in 4 newly constructed fresh-water wetlands with different hydrologic inputs. Ecol eng. 3:449-468)
Measures TSM using diurnal changes in dissolved oxygen in newly constructed marsh system

Case study?

(Crumpton .2001 .Using wetlands for water quality improvement in agricultural watersheds; the importance of a watershed scale approach. Water Science and Technology. 44:559-564)
Discusses use of constructed wetlands for improving water quality in agricultural landscapes

Emphasis on nutrient retention characteristics over bird habitat

(Ehrenfeld and Toth .1997 .Restoration ecology and the ecosystem perspective. Restor Ecol. 5:307-317)
(Ehrenfeld .2000 .Evaluating wetlands within an urban context. Ecological Engineering. 15:253-265) 

Discusses restoration of urban wetlands, values and criteria for appraising success

(Fennessy et al. .1994 .Sediment deposition patterns in restored fresh-water wetlands using sediment traps. Ecol eng. 3:409-428)
Discusses methods for measuring sedimentation using traps

(Fennessy et al. .1994 .Macrophyte productivity and community-development in created fresh-water wetlands under experimental hydrological conditions. Ecol eng. 3:469-484)
This is the companion paper to Cronk 1994.  This one looks at macrophyte production in constructed marshes

(Harter and Mitsch .2003 .Patterns of short-term sedimentation in a freshwater created marsh. Journal of Environmental Quality. 32:325-334)
Compares techniques for measuring sedimentation rates in wetlands

(Hobbs and Norton .1996 .Towards a conceptual framework for restoration ecology. Restor ecol. 4:93-110) 

General paper on restoration ecology

Discusses varied objectives of ecological restoration.

Does very nice job of applying ecological theory related to diversity and stability to the process of restoring ecosystems.  Addresses thorny issues associated with alternative stable states.  

(Holl et al. .2003 .Landscape restoration: Moving from generalities to methodologies. BioScience. 53:491-502) 

Discusses landscape-scale restoration

 (Jordan et al. .1987 .Restoration ecology: ecological restoration as a technique for basic research. Restoration Ecology: A Synthetic Approach to Ecological Research. 342)
1 page of criteria for appraising success

(Jordan et al. .1987 .Restoration ecology: ecological restoration as a technique for basic research. Restoration Ecology: A Synthetic Approach to Ecological Research. 342) 

Good introduction to the use of restoration ecology as a means of testing ecological theory from an excellent edited book on this subject.

(Kentula .2000 .Perspectives on setting success criteria for wetland restoration. Ecological Engineering. 15:199-209)
Discusses context dependence of appraising wetland restoration success

Includes discussion of landscape scale

 (Lindig-Cisneros et al. .2003 .Wetland restoration thresholds: Can a degradation transition be reversed with increased effort? Ecological Applications. 13:193-205)
Tests whether long term addition of N fertilization of constructed marsh can result in permanent transition to native condition  -- No

Possible case study

(McKenna .2003 .Community metabolism during early development of a restored wetland. Wetlands. 23:35-50)
Describes experiment in which community metabolism was used to trace development of newly restored wetland

(Miller and Zedler .2003 .Responses of native and invasive wetland plants to hydroperiod and water depth. Plant Ecol. 167:57-69)
Assess whether different hydrological conditions select for invasive or native plant species

Might be good for a case study

(Mitsch .1995 .Restoration of our lakes and rivers with wetlands - an important application of ecological engineering. Water sci technol. 31:167-177)
Provides general overview of use of constructed riparian wetlands to reduce nutrient and sediment input in the Midwest

(Mitsch et al. .1995 .Phosphorus retention in constructed fresh-water riparian marshes. Ecol appl. 5:830-845)
Examines nutrient (P) retention properties of constructed riparian wetlands

(Mitsch and Wang .2000 .Large-scale coastal wetland restoration on the Laurentian Great Lakes: Determining the potential for water quality improvement. Ecological Engineering. 15:267-282)
Uses a model to estimate how much great lakes wetlands affect water quality, and how much water could be improved by large scale restoration

 (Mitsch et al. .2002 .Ecological engineering applied to river and wetland restoration. Ecological Engineering. 18:529-541)
Might provide good general overview of wetland restoration

(Nairn and Mitsch .2000 .Phosphorus removal in created wetland ponds receiving river overflow. Ecol eng. 14:107-126)
Study on P removal by constructed riparian wetlands

(Palmeri and Trepel .2002 .A GIS-based score system for siting and sizing of created or restored wetlands: Two case studies. Water Resources Management. 16:307-328)
Takes a landscape and functional approach to siting constructed wetlands using GIS

(Seabloom and van der Valk .2003 .Plant diversity, composition, and invasion of restored and natural prairie pothole wetlands: Implications for restoration. Wetlands. 23:1-12)
Compares restored wetland plant diversity with native wetland diversity

Restored wetlands were not seeded – relied on natural colonization

(Spieles and Mitsch .2000 .The effects of season and hydrologic and chemical loading on nitrate retention in constructed wetlands: a comparison of low- and high-nutrient riverine systems. Ecol eng. 14:77-91)
Compares nitrate retention capacities of constructed riparian wetlands with wastewater treatment wetland

 (Vellidis et al. .2003 .Prioritizing wetland restoration for sediment yield reduction: A conceptual model. Environmental Management. 31:301-312)
Discusses an approach for prioritizing restoration projects at a landscape scale based on what watersheds will maximize sediment capture

(Wilson and Mitsch .1996 .Functional assessment of five wetlands constructed to mitigate wetland loss in Ohio, USA. Wetlands. 16:436-451)
Assess the success of five constructed wetlands

(Wu and Mitsch .1998 .Spatial and temporal patterns of algae in newly constructed freshwater wetlands. Wetlands. 18:9-20)
Examination of spatial and temporal patterns in attached algae and phytoplankton in constructed wetlands

Algae act as nutrient filters and coverage is correlated with P retention

(Zedler .2000 .Progress in wetland restoration ecology. Trends in Ecology and Evolution. 15:402-407) 

Good overview of the state of the science associated with wetland restoration

(Zedler .2003 .Wetlands at your service: reducing impacts of agriculture at the watershed scale. Frontiers in Ecology and the Environment. 1:65-72)
Does nice job of considering different criteria for appraising the value of wetland restoration 

Bibliography with Abstracts:

Ahn, C. and W. J. Mitsch.  2002.  Scaling considerations of mesocosm wetlands in simulating large created freshwater marshes.  Ecological Engineering 18:327-342.

KW:  scaling; scale; mesocosm; constructed wetlands; phosphorus retention; net aboveground primary productivity; ecosystem complexity; Olentangy River Wetland Research Park

Ecosystem engineers; self-design; ecology; restoration; microcosms; organisms; nutrient; dynamics; systems; removal, SE

Abstract:  To explore the effects of experimental scale on ecological functions in wetlands, flow-through mesocosm wetlands (1 m(2)) were compared over the first two growing seasons to a large, created, flow-through wetland (10000 m(2)) over four growing seasons. Hydrology was generally similar with mean hydraulic loading rates of 7.8 cm day(-1) for the large wetland (excluding an extensive flooding year of 1995) and 6.3 cm day(- 1) for mesocosms. Mean hydraulic retention time was 2.1 days for the large wetland and 1.7 days for mesocosms. Temperature of surface water decreased slightly from inflow to outflow in mesocosms, while it increased in the large wetland. Conductivity of water in mesocosms showed no significant changes from inflow to outflow, while it decreased significantly in the large wetland. Phosphorus was retained effectively in the large wetland for 3 of 4 years and was retained in the mesocosms during the first of 2 years. Phosphorus was exported in the second year in the mesocosms, when dissolved oxygen (DO) and redox potential dropped significantly. Net aboveground primary productivity was similar between mesocosm wetlands ( similar to 353 g m(-2) year(-1)) and the large wetland ( similar to 380 g m(-2) year(-1)). Extensive shading with no open space may have led to cooler water temperatures and lower water column productivity in the densely vegetated mesocosms than in the large wetland in the second year. Less surface turbulence in the mesocosms due to less fetch affected DO too. These conditions may have stimulated development of reduced conditions in mesocosm soils more rapidly than in the large wetland, thereby causing the release of phosphorus. Scale of experiments and mesocosm artifacts must be considered before the results from mesocosm studies are generalized to large field-scale wetlands. (C) 2002 Elsevier Science B.V. All rights reserved.

BishelMachung, L., R. P. Brooks, S. S. Yates and K. L. Hoover.  1996.  Soil properties of reference wetlands and wetland creation projects in Pennsylvania.  Wetlands 16:532-541.

KW:  bulk density; matrix chroma; organic matter; pH; reference wetland; soil texture; total nitrogen; wetland creation project, SE case study

Abstract:  Soil organic matter content, matrix chroma, bulk density, total nitrogen, and pH were compared in naturally occurring reference wetlands and wetland creation projects in Pennsylvania. Soil samples were collected at two depths, 5 cm and 20 cm. from randomly selected points in 20 reference wetlands and 44 wetland creation projects. Reference sites contained more soil organic matter at 5 cm than wetland creation projects. Reference wetlands were higher in organic matter at 5 cm than at 20 cm, while wetland creation projects were uniform between the two depths. No relationship was found between time elapsed since construction and soil organic matter content in wetland creation projects. Neither landscape position nor wetland class significantly accounted for the variance in soil organic matter between reference wetlands and wetland creation projects. Organic matter was negatively related to pH, bulk density, and chroma and was positively related to total nitrogen. Hence, reference wetlands had lower pH, bulk density, and matrix chroma and were higher in total nitrogen than wetland creation projects. Wetland creation projects contained more sand and less clay than reference wetlands at 20 cm, and reference wetlands were siltier at 5 cm.

Bradshaw, A. D.  1983.  The reconstruction of ecosystems.  Journal of Applied Ecology 20:1-17.

KW:  Restoration ecology, acid test, OC, SE, RE

Abstract:  

Cronk, J. K. and W. J. Mitsch.  1994.  Aquatic metabolism in 4 newly constructed fresh-water wetlands with different hydrologic inputs.  Ecological Engineering 3:449-468.

KW:  Article

constructed wetlands; fresh-water wetlands; hydrologic regime; illinois usa; oxygen; productivity

primary productivity; salt-marsh; florida; decomposition; phytoplankton; ecosystem; turnover; cypress, SE, TSM

Abstract:  To determine the effect of two different hydrologic flows on aquatic metabolism in constructed freshwater riparian marshes, we measured diurnal changes in dissolved oxygen concentrations during two growing seasons. Average gross primary productivity of water column producers (phytoplankton, periphyton, and submerged macrophytes), estimated from the daily shift in dissolved oxygen concentration, was generally higher in the high-flow wetlands (84 kJ m(-2) d(-1) in, 1990; 69 kJ m(-2) d(-1) in, 1991) than in the low-flow wetlands (73 kJ m(-2) d(-1) in, 1990; 46 kJ m(-2) d(-1) in, 1991). Detailed comparisons of one high-flow and one low-flow wetland at 16 sample sites in each wetland showed twice the solar efficiency in the high-flow wetland (0.6 vs. 0.3%). Depth profiles indicated that dissolved oxygen concentration decreased by as much as 60% from 15 cm below the water's surface to 50 cm below. Chlorophyll a concentration did not correlate to productivity. Water column primary producers contributed an estimated 17 to 67% of the net aboveground carbon production of each wetland.

Crumpton, W. G.  2001.  Using wetlands for water quality improvement in agricultural watersheds; the importance of a watershed scale approach.  Water Science and Technology 44:559-564.

KW:  nitrate; water quality; wetland restoration

Walnut, SE

Abstract:  Agricultural applications of fertilizers and pesticides have increased dramatically since the middle 1960s, and agrochemical contamination of surface and groundwater has become a serious environmental concern. Since the mid-1980s, a variety of state and federal programs have been used to promote wetland restoration, and these continuing efforts provide a unique opportunity for water quality improvement in agricultural watersheds. However, wetland restorations have been motivated primarily by concern over waterfowl habitat loss, and model simulations suggest that commonly used site selection criteria for wetland restorations may be inadequate for water quality purposes. This does not lessen the promise of wetlands for water quality improvement in agricultural watersheds, but rather emphasizes the need for watershed scale approaches to wetland siting and design. Water quality is best viewed from a watershed perspective, and watershed scale endpoints should be explicitly considered in site selection for wetland restoration.

Ehrenfeld, J. G.  2000.  Evaluating wetlands within an urban context.  Ecological Engineering 15:253-265.

KW:  cities; urban wetlands; urban ecology; coastal wetlands; restoration; wetland assessment; functional assessment

Water-quality; hydrology, SE, practicum

Abstract:  Coastal regions are among the most rapidly urbanizing places on earth. The numerous effects of urbanization on hydrology, geomorphology, and ecology make wetlands in urban regions function differently from wetlands in non-urban lands. Furthermore, wetlands ill urban regions may take on human- related values that they lack in non-urban areas, as they provide some contact with nature, and some opportunities for recreations that an otherwise rare in the urban landscape. Evaluations of the success of restorations in urban regions require criteria first to determine the kinds, and intensities of urban influence on the site, and secondly to assess functional performance. The development of success criteria, at both the levels of assessment, depends on the proper definition of a reference domain (the set of wetlands to which success criteria will apply), and the documentation of a set of reference sites within the domain; both must be based within the urban context appropriate for the region of interest. An example is presented from a study of urban wetlands in New Jersey of a procedure for establishing the reference domain, the reference set of wetlands, and criteria for the assessment of urban influence. (C) 2000 Elsevier Science B.V. All rights reserved.

Ehrenfeld, J. G. and L. A. Toth.  1997.  Restoration ecology and the ecosystem perspective.  Restoration Ecology 5:307-317.

KW:  biological invasions; vegetation; stability; wetland; forests; biodiversity; population; resource, OC, SE

Abstract:  The ecosystem perspective provides a framework within which most other aspects of the ecology of restoration can be incorporated. By considering the ecosystem functions of a restoration project, the restorationist is forced to consider the placement of the project in the landscape-its boundaries, its connections or lack thereof to adjoining ecosystems, and its receipts and losses of materials and energy from its physical surroundings. These characteristics may set limits on the kind(s) of biotic communities that can be created on the site. The ecosystem perspective also gives restorationists conceptual tools for structuring and evaluating restorations. These include the mass balance approach to nutrient, pollutant, and energy budgets; subsidy/stress effects of inputs; food web architecture; feedback among ecosystem components; efficiency of nutrient transfers, primary productivity and decomposition as system-determining rates; and disturbance regimes. However, there are many uncertainties concerning these concepts, their relation to each other, and their relationships to population-and community-level phenomena. The nature of restoration projects provides a unique opportunity for research on these problems; the large spatial scale of restorations and the freedom to manipulate species, soil, water, and even the landscape could allow ecosystem-level experiments to be conducted that could not be performed otherwise.

Fennessy, M. S., C. C. Brueske and W. J. Mitsch.  1994.  Sediment deposition patterns in restored fresh-water wetlands using sediment traps.  Ecological Engineering 3:409-428.

KW:  Article

constructed wetlands; fresh-water wetlands; hydrologic regime; illinois usa; sedimentation

salt-marsh; lakeside wetland; forested wetland; resuspension; phosphorus; retention; dynamics; currents; removal; island, SE

Abstract:  Sedimentation rates in constructed wetlands in northeastern Illinois, USA, ranged from 5.9 to 12.8 kg m(-2) y(-1) in, 1989-1990, higher than expected based on concentrations of suspended sediment in influent waters of the wetlands. This predicted an accumulation of 0.5 to 1.0 cm/y. Rates were significantly lower in, 1991 growing season, ranging from 1.2 to 4.2 kg m(-2) y(-1). Factors contributing to the high sedimentation included internal autochthonous production of organic matter and resuspension. Low- and high-flow hydrologic conditions had little effect on sedimentation from, 1989-90 but sedimentation was higher in the high-flow wetlands in the, 1991 growing season. Deposition was a function of hydrologic loading near the water inflows; no differences were evident further downstream in the basins. Deposition rates and organic and phosphorus concentrations of the sediments increased through the growing season in conjunction with higher sediment concentrations in the inflow water. The patchy nature of vegetation density within the experimental wetlands created channelized flow, resulting in spatial variability in sediment deposition.

Fennessy, M. S., J. K. Cronk and W. J. Mitsch.  1994.  Macrophyte productivity and community-development in created fresh-water wetlands under experimental hydrological conditions.  Ecological Engineering 3:469-484.

KW:  aquatic plant; biomass; fresh-water wetland; hydrology; phalaris arundinacea; primary production; species richness; typha; wetland; wetland creation

treated waste-water; typha-latifolia; aquatic macrophytes; current velocity; growth; florida; marsh; reproduction; vegetation; succession, SE, Case?

Abstract:  Macrophyte biomass production and species richness were monitored from, 1988 through , 1991 in four created freshwater wetlands constructed on the floodplain of the Des Plaines River, Lake County, Illinois, USA. The wetlands were constructed in, 1988 and pumping of river water began in, 1989 under two different hydrologic regimes two wetlands received high water inflow (equivalent to 40 cm wk(-1) of water depth) and two received low flow (11 cm wk(-1)). Biomass production showed no relationship to the hydrologic inflows after two years of experimentation, with both the highest and lowest production occurring in low flow wetlands. Rates of primary production increased between, 1990 and, 1991 under low flow conditions and decreased under high flow conditions, primarily as a result of the initial composition of the plant community. The change from dry conditions in, 1988 to flooded conditions in, 1989 altered the species composition in each wetland to include almost 100% wetland-adapted species. Similarity in species composition among the four wetlands diverged from, 1988 to, 1989 as the plant community adjusted to flooded conditions and then converged in both, 1990 and, 1991 as the wetlands developed.

Harter, S. K. and W. J. Mitsch.  2003.  Patterns of short-term sedimentation in a freshwater created marsh.  Journal of Environmental Quality 32:325-334.

KW:  Small constructed wetlands; rapidly subsiding wetland; cryogenic coring device; carp cyprinus-carpio; sea-level rise; water-quality; coastal louisiana; recent accretion; soil particles; canal impacts, restoration, SE

Abstract:  This study investigated different sedimentation measurement techniques and examined patterns of short-term sedimentation in two 1-ha replicate created freshwater marshes in central Ohio, USA. Short-term (one-year) sediment accumulation above feldspar, clay, glitter, and sand artificial marker horizons was compared at different water depths and distances from wetland inflow. A sediment budget was also constructed from turbidity and suspended sediment data for comparison with marker horizons. Glitter and sand marker horizons were the most successful for measuring sediment accumulation (81-100% marker recovery), while clay markers were completely unsuccessful. The sedimentation rate for both wetlands averaged 4.9 cm yr(-1) (36 kg m(-2) yr(-1)), and ranged from 1.82 to 9.23 cm yr(-1) (12.4 to 69.7 kg m(-2) yr(-1)). Sedimentation rates in deep, open water areas were significantly higher than in shallow, vegetated areas for both wetlands (t test, p < 0.05). However, observed sedimentation patterns may be attributed more to preferential flow through open water areas than to water depth or presence of vegetation. Contrary to the expected spatial distribution, sedimentation was highly variable within the wetlands, suggesting that bioturbation and turbulence may cause significant resuspension or that high hydrologic loads may distribute sediments throughout the basins. A sediment budget estimated sediment retention of approximately 740 g m(-2) yr(- 1) per wetland (43% removal rate), yet gross sediment accumulation was 36 000 g m(-2) yr(-1) measured by marker horizons. These results suggest that erosive forces may have influenced sedimentation, but also may indicate problems with the sediment budget calculation methodology.

Hobbs, R. J. and D. A. Norton.  1996.  Towards a conceptual framework for restoration ecology.  Restoration Ecology 4:93-110.

KW:  Article

agricultural sustainability; communities; equilibrium; succession; landscape, ecosystems ecology, review, course, OC, SE, assigned reading?

Abstract:  Heightening human impacts on the Earth result in widespread losses of production and conservation values and make large-scale ecosystem restoration increasingly urgent. Tackling this problem requires the development of general guiding principles for restoration so that we can move away from the ad hoc, site- and situation-specific approach that now prevails. A continuum of restoration efforts can be recognized, ranging from restoration of localized highly degraded sites to restoration of entire landscapes for production and/or conservation reasons. We emphasize the importance of developing restoration methodologies that are applicable at the landscape scale. Key processes in restoration include identifying and dealing with the processes leading to degradation in the first place, determining realistic goals and measures of success, developing methods for implementing the goals and incorporating them into land-management and planning strategies, and monitoring the restoration and assessing its success. Few of these procedures are currently incorporated in many restoration projects. The concept that many ecosystems are likely to exist in alternative stable states, depending on their history, is relevant to the setting of restoration goals. A range of measures, such as those being developed to measure ecosystem health, could be used to develop ''scorecards'' for restoration efforts. Generalizable guidelines for restoration on individual sites could be based on the concepts of designed disturbance, controlled colonization, and controlled species performance. Fewer explicit guidelines are available at the landscape scale, beyond nonquantitative generalities about size and connectivity. Development of these guidelines is an important priority so that urgent large-scale restoration can be planned and implemented effectively.

Holl, K. D., E. E. Crone and C. B. Schultz.  2003.  Landscape restoration: Moving from generalities to methodologies.  BioScience 53:491-502.

KW:  Bayesian statistics; information-theoretic; large-scale; reclamation

River; population; everglades; habitat; conservation; management; dynamics; models; usa; rehabilitation, SE

Abstract:  Large-scale, landscape-level restoration actions are widely implemented but receive little attention from academic ecologists. We review the methods used to assess the role of these processes in past studies, and suggest ways to use past and ongoing restoration activities to increase our understanding of large-scale processes and improve restoration projects. To make better use of past restoration, we recommend the use of a number of alternative analytical approaches that have become widely applied in conservation biology and wildlife management but have yet to be adopted in restoration ecology.

Jordan, W. R. I., M. E. Gilpin and J. D. Aber.  1987.  Restoration ecology: ecological restoration as a technique for basic research. Pages 342 in  W. R. I. Jordan, M. E. Gilpin and J. D. Aber, eds.  Restoration Ecology: A Synthetic Approach to Ecological Research.   Cambridge University Press, Cambridge, UK.  

Kentula, M. E.  2000.  Perspectives on setting success criteria for wetland restoration.  Ecological Engineering 15:199-209.

KW:  wetlands; restoration; success criteria; monitoring; compensatory mitigation

Fresh-water wetlands; hydrogeomorphic classification; spartina- alterniflora; united-states; salt marshes; mitigation; oregon; bay; degradation; vegetation, SE

Abstract:  The task of determining the success of wetland restoration has long been challenging and sometimes contentious because success is an imprecise term that means different things in different situations and to different people. Compliance success is determined by evaluating compliance with the terms of an agreement, e.g. a contract or permit, whereas functional success is determined by evaluating whether the ecological functions of the system have been restored. Compliance and functional success have historically focused on the individual project (the site being restored); we are only beginning to consider another important factor, the success of restoration at the landscape scale. Landscape success is a measure of how restoration (or management, in general) has contributed to the ecological integrity of the region or landscape and to achievement of goals such as the maintenance of biodiversity. The utility of all definitions of success is ultimately constrained by the current status of the science of restoration ecology and by our ability to use that information to make sound management decisions and to establish measurable success criteria. Measurements of vegetation are most commonly used in evaluations of restoration projects, with less frequent analysis of soils, fauna, and hydrologic characteristics. Although particular characteristics of projects, such as vegetative cover and production, can resemble those in similar naturally occurring wetlands, overall functional equivalency has not been demonstrated. However, ongoing research is providing information on what can and cannot be accomplished, valuable insights on how to correct mistakes, and new approaches to defining success. The challenge is how to recognize and deal with the uncertainty, given that projects are ecologically young and that our knowledge of the process of restoration is evolving. One way to deal with the uncertainty is to use scientific principles of hypothesis testing, and model building in an adaptive management framework. In this way, options can be systematically evaluated and needs for corrective actions identified when a project is not progressing toward goals. By taking such an approach we call improve our ability to reliably restore wetlands while contributing to our understanding of the basic structure and function of ecosystems. Published by Elsevier Science B.V.

Lindig-Cisneros, R., J. Desmond, K. E. Boyer and J. B. Zedler.  2003.  Wetland restoration thresholds: Can a degradation transition be reversed with increased effort?  Ecological Applications 13:193-205.

KW:  alternative-state theory; cordgrass; fertilization effects; irreversible transition; management actions; nitrogen addition; restoration outcome; evaluating; restoration threshold; Spartina foliosa; statistical design; wetland restoration; coastal

Resource-island soils; salt-marsh vegetation; spartina- alterniflora; giant cactus; nitrogen; ecology; progress; survival; dynamics; remnant, SE, case study?

Abstract:  Previous attempts to reverse the degradation of a coastal wetland and restore nesting habitat for an endangered bird showed that adding nitrogen could temporarily increase the height of Spartina foliosa, but not produce self-sustaining tall canopies. We asked if increased effort (up to five years of N fertilization) would shift canopy attributes across the hypothesized threshold. Thirty plots Were treated with 0-5 yr of urea addition, and all were followed for 5 yr. Canopies were robust while urea was being added, but Spartina reverted to short stature soon after fertilization ended, supporting R. J. Hobbs and D. A. Norton's concept of an irreversible transition. However, specific outcomes depended on the choice of response variable (six comparisons), the choice of reference data (initial conditions, same-year data, and pooled data), and the choice of statistical design (repeated measures vs. complete design), indicating the need to assess experiments thoroughly before making strong recommendations for management.

McKenna, J. E.  2003.  Community metabolism during early development of a restored wetland.  Wetlands 23:35-50.

KW:  wetland restoration; aquatic production; diurnal curve; community metabolism

Dissolved-oxygen dynamics; fresh-water wetlands; primary productivity; great-lakes; salt-marsh; ecosystem; eutrophication; florida; biomass; model, SE

Abstract:  Productivity is an important ecological function of any. natural system and may be quite high in wetlands. Restoration of productive wetlands may play a key role in re-establishing ecological function to portions of the vast areas of wetlands (roughly 86%) drained and otherwise altered in the United States over the past two centuries. A restored wetland at the Montezuma National Wildlife Refuge (upstate New-York,, USA) was examined to determine if ecological function (i.e., productivity), as well as biotic structure, was restored. Physicochemical conditions and both aquatic and terrestrial productivity were measured at the restoration site-and compared with rates and conditions in a reference wetland. Gross aquatic community production rates (based on diurnal oxygen curves) were similar at each site (1,679 and 2,311 g O-2.m(-2).yr(-1)) and within the range-expected for the habitat. Terrestrial Net Aboveground Primary Production rates (measured by monthly biomass changes) (2,400 and 2,500 g dry wt. . m(-2) . yr(-1)) were also similar between sites when tree and herb production were combined. Aquatic respiration rates (3,704 and 4,552 g O-2 . m(-2) yr(-1) were also similar but high, typically more than twice as large as gross aquatic production. As a result, net aquatic production rates at both sites were usually negative, indicating that these small wetlands are organic matter sinks that satisfy aquatic respiration by consumption of both autochthonous aquatic production and imported terrestrial production. They enhance diversity of the local landscape by producing populations of aquatic consumers that cannot be supported by aquatic production alone. Typical Wetland conditions and processes developed quickly after restoration, but differences in biotic community structure indicate that observed rates of production and respiration at both sites were maintained by flow through different food-web pathways. Despite the relatively high process rates, any successional progress of the restoration site is expected-to be slow.

Miller, R. C. and J. B. Zedler.  2003.  Responses of native and invasive wetland plants to hydroperiod and water depth.  Plant Ecology 167:57-69.

KW:  biomass allocation; comparative growth; inundation tolerance; Phalaris arundinacea; Spartina pectinata; stormwater runoff

Phalaris-arundinacea l; soil-moisture; different nutrient; biomass production; reed canarygrass; growth; grasses; competition; establishment; mechanisms. SE case?

Abstract:  Monotypic stands of reed canary grass, Phalaris arundinacea, replace native wetland vegetation where storm-water runoff alters hydrologic conditions, nutrient inflows, and sedimentation rates. We asked if different hydrologic conditions could explain the dominance of Phalaris and/or loss of the native grass, Spartina pectinata, and we compared the growth of each species alone and together under four hydroperiods (varying inundation frequency and duration) each at two water depths (surface saturation and flooding to 15 cm). When grown alone, aboveground biomass was similar for the two species, but Phalaris produced twice the stem length of Spartina via its low tissue density. Per unit biomass, Phalaris distributed its leaves over a larger canopy volume. Flooding reduced belowground biomass and increased total shoot length and shoot: root biomass of each species. Phalaris produced the most biomass, shoots, and total shoot length when wetter and drier conditions alternated weekly, while Spartina grew best with prolonged (4-week) inundation. When grown with Spartina, Phalaris changed its morphology by increasing its total shoot length: biomass ratio by 50%. However, ratios of Spartina: Phalaris aboveground biomass, shoot number, and total shoot length in two-species pots were not significantly affected by water depth or hydroperiod. We conclude that two plant attributes facilitate Phalaris' dominance of wetlands: its high ratio of total shoot length: biomass and its adaptable morphology ( characterized herein as increased total shoot length: biomass when grown with Spartina).

Mitsch, W. J.  1995.  Restoration of our lakes and rivers with wetlands - an important application of ecological engineering.  Water Science and Technology 31:167-177.

KW:  Article

nutrient budgets; midwestern usa; phosphorus; riparian ecosystem; water quality; wetlands

agricultural watersheds; nutrient; vegetation; dynamics; quality, SE, practicum

Abstract:  The role of wetlands, both natural and man-made, in improving water quality of streams, rivers, and lakes is illustrated with examples of fringe, instream, and riparian wetlands. Fringe wetlands have been shown to reduce inputs to freshwater lakes, instream wetlands can improve habitat and provide some water quality function to small streams, and riparian wetlands along larger rivers provide important roles in both capturing sediments and nutrients from the river itself and serving as buffer between uplands and the river. Two major experimental riparian wetland sites in Midwestern USA are introduced: The Des Plaines River Wetland Demonstration Project and the Olentangy River Wetland Research Park.
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Abstract:  Four constructed freshwater riparian marshes in northeastern Illinois, USA, each experimentally subjected to either high or low loadings of turbid river water over a 3-yr period, were investigated for phosphorus retention and fate. Average phosphorus concentrations decreased by 64-92% in low-flow wetlands (to 11-40 mu g P/L) and by 53-90% (to 12-57 mu g P/L) in high-flow wetlands. Intensive sampling at 4-h intervals during spring and summer of the final year showed phosphorus mass decreases of 81-74% for low- and high-flow wetlands, respectively. During this frequent sampling, inflow averaged 176 mu g P/L, while outflows were 34 mu g P/L for the low-flow wetland and 45 mu g P/L for the high-flow wetland. Spatial patterns of isopleths showed clear gradients in high-flow wetlands and near-homogeneous concentrations in low-flow wetlands. Annual budgets illustrated that most inflowing phosphorus was retained through sedimentation with some capacity for phosphorus retention by macrophytes and a lesser amount by microbial (periphyton acid planktonic) communities. A simple Vollenweider-type model predicted well the retention of phosphorus in these wetlands for low- and high-flow wetlands with 3 yr of data, i.e., the model was calibrated and verified with six independent data sets. A mean deviation of only 9.3% between measured and simulated retention was found when the retention coefficient was k = 6.51 wk(-1). Adding a factor for seasonal temperature fluctuation did not improve the fit, whereas using a model where the retention is a function of flow provided the best overall fit to the data (mean deviation of 6.3% between data and predictions). These constructed wetlands retained about the same amount of phosphorus per unit area (0.5-3 g P . m(-2). yr(-1)) as have several other natural and constructed wetlands receiving similar concentrations of phosphorus.
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KW:  SE

Abstract:  

Mitsch, W. J. and N. M. Wang.  2000.  Large-scale coastal wetland restoration on the Laurentian Great Lakes: Determining the potential for water quality improvement.  Ecological Engineering 15:267-282.

KW:  Laurentian Great Lakes; wetland modelling; phosphorus control; wetland restoration; Saginaw Bay; Sandusky Bay; geographic information system; Des Plaines River Wetlands

Nutrient retention; productivity; marshes; model, SE, ESM

Abstract:  Coastal wetlands around the Laurentian Great Lakes, estimated to cover 1290 km(2) in the USA after extensive losses in the past 200 years, are rarely restored for water quality enhancement of the Great Lakes, despite the need for minimizing phosphorus and other pollutant inputs to the lakes. A simulation model, developed and validated for a series of created experimental marshes in Northeastern Illinois, was aggregated and simplified to estimate the nutrient retention capacity of hypothetical large-scale coastal wetland restoration in Michigan and Ohio. Restoration of 31.2 km(2) of wetlands on agricultural land along Saginaw Bay, Michigan, would retain 25 metric tons-P year(-1) (53% of the phosphorus flow from the upstream watershed). Hydrologic restoration of 17.3 km(2) of mostly diked wetlands in Sandusky Bay, Ohio, would retain 38 metric tons year(-1) (12% of the phosphorus flow from the upstream watershed). A wetland distribution model developed for the Saginaw Bay site illustrated a technique for identifying sites that have high potential for being transition zones between open water and upland and thus logical locations for wetland restoration. (C) 2000 Elsevier Science B.V. All rights reserved.
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Abstract:  Water quality changes and biogeochemical development were evaluated over 2 years in two newly created freshwater riparian wetland ponds (1 ha each) in an agricultural and urban watershed. Both wetlands received pumped river water and had similar hydrologic regimes. One wetland was planted with 13 species of vegetation typical of Midwestern US marshes; the other received no planted vegetation. Water quality sampling was conducted weekly and detailed hydrologic budgets were developed from data collected twice daily. Hydrologic budgets were dominated by pumped surface flows (mean inflow = 1480 m(3) day(-1)). Two floods accounted for 32% of inflow in 1 year. Both wetlands significantly decreased turbidity (62 to 27 NTU) and increased dissolved oxygen (9-11 mg l(-1)). Inflow dissolved reactive phosphorus (DRP) and total phosphorus (TP) concentrations (17 +/- 3 and 169 +/- 11 mu g P l(-1)) were significantly higher (P < 0.05) than outflow concentrations (DRP: 5 +/- 1 and 6 +/- 1 mu g P l(-1); TP: 69 +/- 8 and 74 +/- 9 mu g P l(-1)) for planted and unplanted wetlands, respectively. Phosphorus removal was related to decreases in turbidity and the level of biological activity. Extensive and highly productive algal coverage in both wetlands and the subsequent deposition and decomposition of the algal mat influenced P retention through biological uptake and chemical sorption and coprecipitation. Mean removal rates were 1.0 g P m(-2) year(-1) for DRP and 5.4 g P m(-2) year(-1) for TP and did not differ significantly between wetlands (P < 0.05). Approximately 35% of TP mass removal occurred during two floods. A conservative tracer (Cl) indicated limited and negligible effects of dilution on decreases in P concentration. Water flow rate and P concentration did not affect P removal which was loading-limited and seasonal. Initial development of macrophytic vegetation demonstrated no influence on water quality changes. Both wetlands acted as effective P sinks in the initial 2 years of operation. (C), 2000 Elsevier Science B.V. All rights reserved.
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Abstract:  Water bodies are impacted by watershed loads in terms of nutrients and xenobiotics. This impact impairs the designated uses of the water body. Often preventive actions and end-of- pipe treatments do not reach the acceptable load to ensure the water quality standard in the water body. Wetlands are suitable tools for improving the self-purification capacity of a water system and can be used as a tool to reduce pollutant loads in a river network. This paper presents a methodology for the Siting and Sizing of created or restored wetlands at the watershed level, based on Geographical Information Systems (GIS) technique and estimations of wetland required area. The final outputs of the methodology are a Land Score System for Siting and a first rough estimation for the Sizing. The combination of these two elements is expected to be useful as a planning tool for watershed management and wetland planning. In order to assess the reliability of the procedure two very different case-studies are considered.
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Abstract:  Hundreds of wetlands comprising thousands of hectares have been restored in the Midwestern United States. In nearly all cases, restoration consisted of simply restoring wetland hydrology. For this reason, the success of these restorations relies on natural colonization. We compared the structure and composition of the vegetation in two types of wetlands: 10 natural wetlands and 17 five-to-seven-year-old restored wetlands. The overall vegetative composition of restored wetlands was different from that of natural wetlands. Restored wetland flora was formed from a subset of species found in natural wetlands. The species restricted to natural wetlands tended to be native perennials and were evenly represented along the elevational gradient. The few species that were restricted to restored wetlands were largely mudflat annuals whose presence is more indicative of the presence of more unvegetated habitat in restored wetlands than of the presence of a distinctive restored wetlands flora. In addition, restored wetlands had lower vegetative cover and species richness than natural wetlands. Both wetland types had similar numbers of exotic species at the whole wetland (4.4 species per wetland) and quadrat scale (1.5 species m(2)), and dominance of exotics increased with elevation. The lower species richness, greater compositional variability, and lack of a distinctive flora support the hypothesis that dispersal limitation is the primary cause of the differences between the vegetation in restored and natural wetlands.
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Abstract:  We compared the nitrate removal efficiency of two constructed wetlands receiving ambient river water to one constructed municipal wastewater treatment wetland over the same 2-year period in central Ohio, USA. The wastewater wetland represents a high-nutrient system, with an average nitrate plus nitrite load of 12.3 kg N ha(-1)day(-1) and an average nitrate and nitrite inflow concentration of 12.5 mg N l(-1). The riverine wetland loadings and concentrations were approximately 60% lower (4.6-4.7 kg N ha(-1)day(-1) and 4.6 mg N l(-1)). Percent nitrate removal by mass ranged from 29% in the wastewater wetland to 37-40% in the riverine wetlands, although differences in retention varied widely by season and were not statistically significant among the wetlands. Retention efficiency was considerably lower in all three wetlands during floods; nitrate outflow was as much as 400% greater than inflow during some flood events. We developed a simple Vollenweider-type model of nitrate retention based on seasonal temperature, hydraulic loading, and nitrate loading. The model is general enough to be useful in describing nitrate retention in both high and low-loaded wetlands and was calibrated and validated with extensive field data. The model was used to predict wetland nitrate removal efficiency as the hydrologic and nutrient conditions change. The ability to make such predictions could be valuable in the design, construction, and management of wetlands for nutrient removal. (C), 2000 Elsevier Science B.V. All rights reserved.
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Abstract:  In a climate of limited resources, it is often necessary to prioritize restoration efforts geographically. The synoptic approach is an ecologically based tool for geographic prioritization of wetland protection and restoration efforts. The approach was specifically designed to incorporate best professional judgment in cases where information and resources are otherwise limited. Synoptic assessments calculate indices for functional criteria in subunits (watersheds, counties, etc.) of a region and then rank the subunits. Ranks can be visualized in region-scale maps which enable managers to identify areas where efforts optimize functional performance on a regional scale. In this paper, we develop a conceptual model for prioritizing watersheds whose wetlands can be restored to reduce total sediment yield at the watershed outlet. The conceptual model is designed to rank watersheds but not individual wetlands within a watershed. The synoptic approach is valid for applying the sediment yield reduction model because there is high demand for prioritizing disturbed wetlands for restoration, but there is limited, quantitative, accurate information available with which to make decisions. Furthermore, the cost of creating a comprehensive database is prohibitively high. Finally, because the model will be used for planning purposes, and, specifically, for prioritizing based on multiple decisions rather than optimizing a single decision, the consequence of prioritization errors is low. Model results cannot be treated as scientific findings. The conclusions of an assessment are based on judgement, but this judgement is guided by scientific principles and a general understanding of relevant ecological processes. The conceptual model was developed as the first step towards prioritizing of wetland restoration for sediment yield reduction in US EPA Region 4.
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Abstract:  Five replacement wetlands in Ohio, USA, were investigated to determine their ecological and legal success. Hydrology, soils, vegetation, wildlife, and water quality of each wetland determined their functional success. The progress of the wetlands was also compared to their legal requirements. Four of the five wetlands (80%) were in compliance with legal requirements and the same four wetlands demonstrated medium to high ecosystem success. For the four wetlands, a replacement ratio of 1.4:1 was achieved for area, and depressional wetlands were generally replaced with depressional wetlands.
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Abstract:  Spatial and temporal patterns of metaphyton, periphyton, phytoplankton, and water-column primary productivity were studied in two 1-ha newly constructed riparian freshwater marshes (one planted with macrophytes and the other unplanted) at the Olentangy River Wetland Research Park at The Ohio State University in Columbus, Ohio, USA. Surface cover and mid-summer biomass of metaphyton, biomass and production of periphyton and phytoplankton, and water-column primary productivity were sampled from July to November , 1994. Methods of spatial statistics were used to examine the spatial patterns in surface coverage and mid-summer biomass of metaphyton. Our results showed that for both wetlands, dense mars of metaphyton (up to 86% surface coverage) acted as nutrient "filters" shaping the spatial distribution of nutrients that in turn affected the spatial pattern of metaphyton by limiting the growth at locations further away from inflow. Metaphyton cover was strongly correlated with phosphorus retention and also influenced the spatial pattern of periphyton and water-column primary productivity. There was no significant difference between the two wetlands in the production and spatial distribution of metaphyton and phytoplankton or water-column primary productivity.
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Abstract:  it takes more than water to restore a wetland. Now, scientists are documenting how landscape setting, habitat type, hydrological regime, soil properties, topography, nutrient supplies, disturbance regimes, invasive species, seed banks and declining biodiversity can constrain the restoration process. Although many outcomes can be explained post hoc, we have little ability to predict the path that sites will follow when restored in alternative ways, and no insurance that specific targets will be met. To become predictive, bolder approaches are now being developed, which rely more on field experimentation at multiple spatial and temporal scales, and in many restoration contexts.
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Abstract:  

