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produced variable effects on height and biomass.
Interspecific competition had little effect on establishment
but significantly reduced most species biomass.
Sedimentation generally lowered community biomass,
diversity, and richness, while enrichment increased
community biomass. Establishment, biomass, and foliar
nutrient concentrations significantly differed between many
species, suggesting that shifts in species composition may
impact ecosystem processes such as nutrient cycling and
carbon storage. Phalaris arundinacea, an aggressive clonal
graminoid, universally dominated all wetland subclasses.
This dominance across a range of environmental conditions
(sedimentation, fertility, and hydrology) has important
implications for both restoration and predicting the impacts
of human activities on species composition. Our results
suggest that, in regions where P. arundinacea is common,
restoration projects that establish communities from seeds
and human activities that cause vegetation removal are
likely to become dominated by P. arundinacea.

This citation is from AGRICOLA.

395. Landscape-level processes and wetland
conservation in the southern Appalachian Mountains.
Pearson, S. M.

Water, Air, and Soil Pollution 77(3-4)(1994)

NAL Call #: TD172 .W36; ISSN: 0049-6979.

Notes: Conference: Southern Appalachian Man and the
Biosphere (SAMAB) Conference on Wetland Ecology,
Management, and Conservation, Knoxville, TN (USA),
28-30 Sep 1993

Descriptors: wetlands/ conservation/ landscape/
ecosystem management/ nature conservation/
environmental protection/ environmental impact/ ecosystem
disturbance/ ecosystems/ environmental effects/ hydrology/
USA, Appalachian Mts./ landscape/ ecosystem
management/ nature conservation/ environmental impact/
ecosystem disturbance/ environmental effects

Abstract: The function of wetland ecosystems is not
independent of the landscapes in which they are
embedded. They have strong physical and biotic linkages
to the surrounding landscape. Therefore, incorporating a
broad-scale perspective in our study of wetland ecology will
promote our understanding of these habitats in the
southern Appalachians. Changes in the surrounding
landscape will likely affect wetlands. Broad-scale changes
that are likely to affect wetlands include: 1) climate change,
2) land use and land cover change, 3) water and air-borne
pollution, 4) a shift in disturbance/recovery regimes, and 5)
habitat loss and fragmentation. Changes in climate and
land cover can affect the hydrology of the landscape and,
therefore, the water balance of wetlands. Excessive
nutrients and toxin transported by air and water to wetlands
can disrupt natural patterns of nutrient cycling. Periodic
disturbances, like flooding in riparian zones, is required to
maintain some wetlands. A change in disturbance regimes,
such as an increase in fire frequency, could alter species
composition and nutrient cycles in certain wetlands. Many
plant and animal species that found in small, isolated
wetlands have populations that are dependent on
complementary habitats found in the surrounding
landscape. Loss or fragmentation of these complementary
habitats could result in the collapse of wetland populations.
© CSA
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396. Methane production and sulfate reduction in two
Appalachian peatlands USA.

Wieder R. K;; Yavitt J. B.; and Lang G. E.

Biogeochemistry 10(2): 81-104. (1990)

NAL Call #: QH345 .B564; ISSN: 0168-2563

Descriptors: sphagnum/ bog/ anaerobic/ carbon/
mineralization/ carbon dioxide

Abstract: Anaerobic carbon mineralization was evaluated
over a 1-year period in two Sphagnum-dominated
peatlands, Big Run Bog. West Virginia, and Buckle's Bog,
Maryland. In the top 35 cm of peat, mean rates of methane
production, anaerobic carbon dioxide production, and
sulfate reduction at Big Run Bog were 63, 406 and 146
.mu.mol L-1 d-1, respectively, and at Buckle's Bog were 18,
486 and 104 .mu.mol L-1 d-1. Annual anaerobic carbon
mineralization to methane and carbon dioxide at Big Run
Bog and Buckle's Bog was 52.8 and 57.2 mol m-2,
respectively. Rates of methane production were similar to
rates reported for other freshwater peatlands, but methane
production accounted for only 11.7 and 2.8%, respectively,
of the total anaerobic carbon mineralization at these two
sites. Carbon dioxide production, resulting substantially
from sulfate reduction, dominated anaerobic carbon
mineralization. Considerable sulfate reduction despite low
instantaneous dissolved sulfate concentrations (typically <
300 .mu.mol L-1 of substrate) was apparently fueled by
oxidation and rapid turnover of the reduced inorganic sulfur
pool. The coincidence of high sulfate inputs to the Big Run
Bog and Buckle's Bog watersheds through acid
precipitation with the unexpected importance of sulfate
reduction leads us to suggest a new hypothesis: peatlands
not receiving high sulfate loading should exhibit low rtes of
anaerobic decomposition, and a predominance of methane
production over sulfate reduction; however, if such
peatlands become subjected to high rates of sulfur
deposition, sulfate reduction may be enhanced as an
anaerobic mineralization pathway with attendant effects on
carbon balance and peat accumulation.

© The Thomson Corporation

397. Microhabitat selection by small mammals in a
southern Appalachian fen in the USA.

Rossell, C. R. and Rossell, I. M.

Wetlands Ecology and Management 7(4): 219-224. (1999)
NAL Call #: QH541.5.M3 W472; ISSN: 0923-4861
Descriptors: wetlands/ habitat selection/ vegetation cover/
plant populations/ ecological distribution/ microhabitats/
fens/ vegetation/ mammals/ canopy/ Mammalia/
Ochrotomys nuttalli/ Zapus hudsonius/ Peromyscus
leucopus/ Blarina brevicauda/ mammals/ fens/ meadow
jumping mouse/ white-footed mouse/ northern short-tailed
shrew/ golden mouse/ USA, Appalachian Mts.

Abstract: Little ecological information is available on small
mammals inhabiting wetlands in the southern Appalachian
mountains of the USA. These wetland systems are
becoming rare features in southern landscapes due to
human activities. We investigated the small mammal fauna
and examined the microhabitat associations of the two
most abundant species in a southern Appalachian fen. Four
species of small mammals were captured: the meadow
jumping mouse (Zapus hudsonius), short-tailed shrew
(Blarina brevicauda), white-footed mouse (Peromyscus
leucopus), and golden mouse (Ochrotomys nuttalli).
Peromyscus and Ochrotomys, which were caught in the
largest numbers, preferred sites characterized by moderate
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herbaceous cover and substantial canopy closure.
Peromyscus, however, selected areas with greater canopy
closure and higher tree densities, suggesting that they are
greater habitat specialists than Ochrotomys in this wetland
community.

© CSA

398. Mine-drainage treatment wetland as habitat for
herptofaunal wildlife.

Lacki, M. J.; Hummer, J. W.; and Webster, H. J.
Environmental Management 16(4): 513-520. (1992)

NAL Call #: HC79.E5ES5; ISSN: 0364-152X

Abstract: Land reclamation techniques that incorporate
habitat features for herptofaunal wildlife have received little
attention. We assessed the suitability of a wetland,
constructed for the treatment of mine-water drainage, for
supporting herptofaunal wildlife from 1988 through 1990
using diurnal and nocturnal surveys. Natural wetlands
within the surrounding watershed were also monitored for
comparison. The treatment wetland supported the greatest
abundance and species richness of herptofauna among the
sites surveyed. Abundance was a function of the frog
density, particularly green frogs (Rana clamitans) and
pickerel frogs (R. palustris), while species richness was due
to the number of snake species found. The rich mix of
snake species present at the treatment wetland was
believed due to a combination of an abundant frog prey
base and an amply supply of den sites in rock debris left
behind from earlier surface-mining activities. Nocturnal
surveys of breeding male frogs demonstrated highest
breeding activity at the treatment wetland, particularly for
spring peepers (Hyla crucifer). Whole-body assays of green
frog and bullfrog (R. catesbeiana) tissues showed no
differences among sites in uptake of iron, aluminum, and
zinc; manganese levels in samples from the treatment
wetland were significantly lower than those from natural
wetlands. These results suggest that wetlands established
for water quality improvement can provide habitat for
reptiles and amphibians, with the species composition
dependent on the construction design, the proximity to
source populations, and the degree of acidity and heavy-
metal concentrations in drainage waters.

© 2006 Elsevier B.V. All rights reserved.

399. Modification of acid mine drainage by Sphagnum-
dominated wetlands and the effect on stream water
quality.

Lang, G. E. and Wieder, R. K.

In: Proceedings of the Conference: Wetlands of the
Chesapeake. (Held 9 Apr 1985-11 Apr 1985 at Easton,
Md.) Groman, Hazel A. (eds.)

Washington D.C.: Environmental Law Institute;

pp. 176-184; 1985.

NAL Call #: QH76.5.C48P76; ISBN: 0911937196
Descriptors: wetlands/ mine spoil/ water quality/ water
pollution/ iron/ streams/ mosses and liverworts/

West Virginia
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400. Nitrate removal in ariparian wetland of the
Appalachian Valley and Ridge physiographic province.
Flite, O. P.; Shannon, R. D.; Schnabel, R. R.; and

Parizek, R. R.

Journal of Environmental Quality 30(1): 254-261. (2001)
NAL Call #: QH540.J6; ISSN: 0047-2425

Descriptors: wetlands/ path of pollutants/ fate of pollutants/
groundwater pollution/ nitrates/ riparian waters/
denitrification/ soil horizons/ soil saturation/ organic carbon/
pollution (groundwater)/ nitrate/ riparian environments/
groundwater/ enzymes/ nutrient loading/ soil/ USA,
Appalachian Mts./ USA, Appalachian Mts.

Abstract: Riparian zones within the Appalachian Valley and
Ridge physiographic province are often characterized by
localized variability in soil moisture and organic carbon
content, as well as variability in the distribution of soils
formed from alluvial and colluvial processes. These sources
of variability may significantly influence denitrification rates.
This investigation studied the attenuation of nitrate (NO
sub(3) super(-)-N) as wastewater effluent flowed through
the shallow ground water of a forested headwater riparian
zone within the Appalachian Valley and Ridge
physiographic province. Ground water flow and NO sub(3)
super(-)-N measurements indicated that NO sub(3) super(-
)-N discharged to the riparian zone preferentially flowed
through the A and B horizons of depressional wetlands
located in relic meander scars, with NO sub(3) super(-)-N
decreasing from >12 to <0.5 mg L super(-1). Denitrification
enzyme activity (DEA) attributable to riparian zone location,
soil horizon, and NO sub(3) super(-)-N amendments was
also determined. Mean DEA in saturated soils attained
values as high as 210 mu g N kg super(-1) h super(-1), and
was significantly higher than in unsaturated soils,
regardless of horizon (p < 0.001). Denitrification enzyme
activity in the shallow A horizon of wetland soils was
significantly higher (p < 0.001) than in deeper soils.
Significant stimulation of DEA (p = 0.027) by NO sub(3)
super(-)-N amendments occurred only in the meander scar
soils receiving low NO sub(3) super(-)-N (<3.6 mg L super(-
1)) concentrations. Significant denitrification of high NO
sub(3) super(-)-N ground water can occur in riparian
wetland soils, but DEA is dependent upon localized
differences in the degree of soil saturation and organic
carbon content.

© CSA

401. Non-alluvial wetlands of the Southern Blue Ridge:
Diversity in a threatened ecosystem.

Weakley, A. S. and Schafale, M. P.

Water, Air, and Soil Pollution 77(3-4): 359-383. (1994)
NAL Call #: TD172.W36; ISSN: 0049-6979

Abstract: The generally steep landscape of the Southern
Blue Ridge is not conducive to the formation of extensive
wetlands, but wetlands do occur. Wetlands in this region
are mostly small in size (<10 ha), and are found in locations
where topography is unusually gentle or where seepage is
unusually strong or constant. Despite their rarity and small
size, such wetlands show great species and community
diversity, and are one of the most important habitats for
rare (endemic and disjunct) plants and animals in the
region. Community species composition seems to vary
primarily in relation to elevation, topographic position,
hydrology, underlying bedrock composition, recent land
use, and biogeographic history. Based on differences in
vegetation structure and composition, landscape position,
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Mountains of New York State, USA from 1 March to 31 July
1996. In the riparian wetland we also measured changes in
groundwater N. Groundwater N changed significantly from
tension lysimeters at the edge of the peatland to
piezometer nests within the peatland. Mean N
concentrations at the peatland perimeter were 1.5, 0.5 and
18.6 mu mol L super(-1) for NH sub(4) super(+), NO sub(3)
super(-) and DON (dissolved organic nitrogen),
respectively, whereas peatland groundwater N
concentration was 56.9, 1.5 and 31.6 mu mol L super(-1)
for NH sub(4) super(+), NO sub(3) super(-) and DON,
respectively. The mean concentrations of stream water N
species at the inlet to the wetlands were 1.5, 10.1 and 16.9
mu mol L super(-1) for NH sub(4) super(+), NO sub(3)
super(-) and DON, respectively and 1.6, 28.1 and 8.4 mu
mol L super(-1) at the wetland outlet. Although groundwater
total dissolved N (TDN) concentrations changed more than
stream water TDN through the wetlands, hydrological
cross-sections for the peatland showed that wetland
groundwater contributed minimally to stream flow during the
study period. Therefore, surface water N chemistry was
affected more by in-stream N transformations than by
groundwater N transformations because the in-stream
changes, although small, affected a much greater volume
of water. Stream water N input-output budgets indicated
that the riparian peatland retained 0.16 mol N ha super(-1)
day super(-1) of total dissolved N and the beaver meadow
retained 0.26 mol N ha super(-1) day super(-1) during the

study period. Nitrate dominated surface water TDN flux
from the wetlands during the spring whereas DON
dominated during the summer. This study demonstrates
that although groundwater N changed significantly in the
riparian peatland, those changes were not reflected in the
stream. Consequently, although in-stream changes of N
concentrations were less marked than those in
groundwater, they had a greater effect on stream water
chemistry-because wetland groundwater contributed
minimally to stream flow.

© CSA

416. Wildlife and vegetation response to wetland
restoration in the Montezuma Marsh Complex of central
New York.

Sleggs, Sheila E. and VanDruff, Larry W.

Syracuse, New York: State University of New York, 1997.
Descriptors: wetlands/ restoration/ ecology/ wetland plants

417. Wildlife use of southern Appalachian wetlands in
North Carolina.

Boynton, A. C.

Water, Air, and Soil Pollution 77(3/4): 349-358. (1994)
NAL Call #: TD172 .W36; ISSN: 0049-6979

Descriptors: wetlands/ habitats/ wildlife/ community
ecology/ vegetation/ wild animals/ endangered species
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418. Best management practices for forested wetlands
in the southern Appalachian region.

Aust, W. M.

Water, Air, and Soil Pollution 77(3-4)(1994)

NAL Call #: TD172 .W36; ISSN: 0049-6979.

Notes: Conference: Southern Appalachian Man and the
Biosphere (SAMAB) Conference on Wetland Ecology,
Management, and Conservation, Knoxville, TN (USA),
28-30 Sep 1993

Descriptors: wetlands/ forest management/ forestry/ nature
conservation/ watersheds/ pollution control/ water quality/
resource management/ nonpoint pollution/ water quality
control/ nonpoint pollution sources/ river basin
management/ USA, Appalachian Mts./ best management
practices/ nonpoint pollution/ nonpoint pollution sources/
water quality control/ river basin management/ forest
management/ nature conservation/ pollution control/
resource management/ forestry

Abstract: Forestry best management practices (BMPs)
have been developed for all of the states included in the
Southern Appalachian Region (Alabama, Georgia,
Kentucky, North Carolina, South Carolina, Tennessee,
Virginia, West Virginia). All of the state forestry BMPs were
developed to reduce nonpoint source pollution from forestry
operations. However, the states have developed BMPs that
differ substantially with regard to methodology, particularly
for forested wetlands. The state BMP guidelines vary in
several major areas, including wetland types, BMP manual
detail, streamside management zones, harvesting
operations, site preparation operations, regeneration
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systems, road construction, and timber removal activities.
An understanding of the similarities and differences
between the state BMP guidelines will allow the forested
wetland manager to comply with or improve upon existing
forestry BMPs for wetlands.

© CSA

419. Effect of landscape position on N mineralization
and nitrification in a forested watershed in the
Adirondack Mountains of New York.

Ohrui, Kiyokazu; Mitchell, Myron J.; and

Bischoff, Joseph M.

Canadian Journal of Forest Research 29(4):

497-508. (1999)

NAL Call #: SD13.C35; ISSN: 0045-5067

Descriptors: pollution assessment control and
management/ forest ecosystem/ forested watershed/
landscape position effect/ wetland ecosystem

Abstract: Within a forest ecosystem in the Adirondack
Mountains of New York, net N mineralization and
nitrification rates were measured at different landscape
positions (zones). Net N mineralization rates (0-15 cm
depth) were less (39 kg Ncntdotha-1 per year) within a
wetland without alder and with a coniferous overstory than
an upland conifer zone (82 kg Ncntdotha-1 per year) and
an upland hardwood zone (107 kg Ncntdotha-1 per year).
Net N mineralization rates (39 to 82 kg Ncntdotha-1 per
year) and the forest floor N concentrations (2.3 to 2.5%)
were higher than values reported (1.2-29 kg Ncntdotha-1
and 1.1-2.12%, respectively) for other spruce forests. The
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net nitrification rates were higher at the upland hardwood
zone (29 kg Ncntdotha-1 per year) than the upland conifer
zone (2 kg Ncntdotha-1 per year). The wetland conifer zone
without alders had an intermediate rate of net nitrification
(13 kg Ncntdotha-1 per year) compared with the upland
zones. The presence of white alder (Alnus incana (L.)
Moench) in the wetland increased the NO3- content and net
nitrification rate of the soil.

© The Thomson Corporation

420. Effects of drainage ditches on vegetation patterns
in abandoned agricultural peatlands in central New
York.

Fisher, A. S.; Podniesinski, G. S.; and Leopold, D. J.
Wetlands 16(4): 397-409. (1996)

NAL Call #: QH75.A1WA47; ISSN: 0277-5212

Descriptors: wetlands/ peat/ marshes/ environmental
impact/ plant populations/ agriculture/ environmental
effects/ vegetation patterns/ vegetation/ vegetation
establishment/ drainage ditches/ hydrological regime/ USA,
New York/ drainage ditches/ vegetation patterns/ vegetation
establishment/ hydrological regime/ vegetation/ plant
populations/ environmental impact/ environmental effects
Abstract: Drainage ditches and ground-water gradients in
abandoned agricultural sapric peatlands (mucklands)
produce distinctive vegetation patterns. Ditches in
abandoned mucklands were ineffective in creating ground-
water depression in adjacent soil, while ditches in a newly-
cleared muckland were effective in doing so. Upon
abandonment, drainage ditches are subject to bank erosion
and sedimentation. Coupled with years of soil subsidence
and an altered hydrologic regime, ditches lose
effectiveness in draining and function merely as small-scale
topographic depressions, providing linear zones of
seasonally high water levels. Species are distributed on
abandoned mucklands in association with soil moisture
conditions induced by topographic variation at both small
(i.e., ditches) and larger (i.e., site-wide) spatial scales.
Vegetation that is usually restricted to moist or saturated
soils had greater cover closer to or within drainage ditches
or in other topographically low areas, while species with low
fidelity to saturated soil dominated the remaining drier
areas. Some shrub species had slightly greater stem
densities either within or immediately adjacent to ditches,
resulting in a "parallel" distribution (i.e., illustrating ditch
fidelity). Species having higher affinity to lower soil moisture
conditions, such as quaking aspen (Populus tremuloides),
showed significantly greater stem density in areas farther
away from ditches. Ground-water levels are of primary
importance in affecting distribution patterns on naturally
revegetating, abandoned agricultural mucklands. The
accuracy of the wetland indicator status for woody and
herbaceous species encountered on these abandoned
mucklands is supported quantitatively by direct gradient
analysis. The functioning of existing drainage ditch systems
should be assessed prior to any mitigation or restoration
activities.

© CSA
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421. Factors influencing amphibian and small mammal
assemblages in central Appalachian forests.

Mitchell, J. C.; Rinehart, S. C.; Pagels, J. F.; Buhlmann, K.
A.;and Pague, C. A.

Forest Ecology and Management 96(1/2): 65-76. (1997)
NAL Call #: SD1.F73; ISSN: 0378-1127

Descriptors: wetlands/ biodiversity/ species diversity/
community ecology/ forest management/ forest ecology/
small mammals/ deciduous forests/ forest plantations/ clear
felling/ plant succession/ seral stages/ climax communities/
habitats/ stand characteristics/ synecology/ age of trees/
stand density/ mixed forests/ wild animals/ Amphibia/ frogs/
insectivores/ rodents/ Pinus strobus/ Quercus alba/
Quercus rubra/ Betula lenta/ Carya glabra/ Acer rubrum/
Soricidae/ Quercus montana

Abstract: Terrestrial amphibian and small mammal
assemblages were studied using drift fences and pitfall
traps in five forested stands during 1987-88 on
Shenandoah Mountain in the George Washington National
Forest, Virginia, USA. The stands were (1) recently clear
felled (2 yr old, dominant species Pinus strobus, Quercus
alba), (2) white pine (P. strobus) managed forest, (3) mixed
hardwood forest (dominant species Q. rubra, Betula lenta),
(4) oak/hickory forest (dominant species Q. prinus, Q. alba,
Carya glabra) and (5) climax hardwood forest (dominant
species Q. rubra, Acer rubrum, Q. alba). Eleven species of
salamanders, 5 species of frogs, 5 species of shrews, and
7 species of rodents were monitored. Amphibians were
significantly more abundant in forest stands consisting of
mature hardwoods than in the recently clear felled area and
the white pine forest. Although there was considerable
variation in abundance among species in the 5 stands,
small mammal abundance was high in all the habitats
studied. Amphibian species diversity (Shannon Index) was
less than half that for small mammals because red-backed
salamanders (Plethodon cinereus) were dominant in most
assemblages. Amphibian and small mammal diversity and
total species richness were not related to estimated stand
age, total number of canopy trees, tree diversity, or
frequency of underground rocks. Maintenance of amphibian
biodiversity requires the combination of mature hardwoods
and wetland habitats (e.g. wildlife ponds and seepages).
Most of the small mammals encountered were habitat
generalists. Management focus on mature hardwood
forests would maintain populations of small mammals
requiring cool, moist situations in upper-altitude habitats in
the central Appalachian Mountains.

© CAB International/CABI Publishing

422. Forest management and wildlife in forested
wetlands of the southern Appalachians.

Wigley, T. Bently and Roberts, Thomas H.

Water, Air, and Soil Pollution 77(3-4): 445-456. (1994)
NAL Call #: TD172.W36; ISSN: 0049-6979

Descriptors: animal (Animalia unspecified)/ plant (Plantae
unspecified)/ Animalia (Animalia unspecified)/ Plantae
(Plantae unspecified)/ animals/ plants/ biodiversity/ ecology/
environmental protection/ forestry/ habitat/

resource management

Abstract: The southern Appalachian region contains a
variety of forested wetland types. Among the more
prevalent types are riparian and bottomland hardwood
forests. In this paper we discuss the temporal and spatial
changes in wildlife diversity and abundance often
associated with forest management practices within
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bottomland and riparian forests. Common silvicultural
practices within the southern Appalachians are diameter-
limit cutting, clearcutting, single-tree selection, and group
selection. These practices alter forest composition,
structure, and spatial heterogeneity, thereby changing the
composition, abundance, and diversity of wildlife
communities. They also can impact special habitat features
such as snags, den trees, and dead and down woody
material. The value of wetland forests as habitat also is
affected by characteristics of adjacent habitats. More
research is needed to fully understand the impacts of forest
management in wetlands of the southern Appalachians.

© The Thomson Corporation

423. Long-term impacts of forest road crossings of
wetlands in Pennsylvania.

Miller, R. L.; DeWalle, D. R.; Brooks, R. P.; and Finley, J. C.
Northern Journal of Applied Forestry 14(3): 109-116. (1997)
NAL Call #: SD143.N6; ISSN: 0742-6348

Descriptors: wetlands/ forests/ roads/ surveys/ habitats/
waterways/ vegetation/ land ownership/ landforms/ rivers/
width/ Pennsylvania

Abstract: A survey was conducted of 70 forest road
crossings of wetlands in Pennsylvania to describe the
characteristics of these crossings and to evaluate the long-
term impacts of the crossings on habitat quality, channel
stability, vegetation, wetland width and channel sediment
embeddedness above and below the crossings. Sampling
was stratified into five physiographic provinces and three
land ownership types. Difficulty was encountered in
identifying sites for the survey especially in the glaciated
northwest region and on private and industry lands. The
majority of samples obtained were from unglaciated
provinces and public lands. Wetlands identified were
primarily linear riparian wetlands associated with first- and
second-order channels. Crossings encountered were
largely gravel-covered culverts used to provide access to
adjacent management areas. Only 35 of 814 comparisons
of mean environmental conditions above and below the
wetland crossings were found to be significant. Significant
differences that did occur suggested that stream bed fine
sediment levels were higher, basal area lower, and
herbaceous cover higher in the immediate vicinity of some
crossings simply due to the presence of the road and fill
banks.

This citation is from AGRICOLA.
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424. Evaluating the efficiency of toxicity abatement in a
constructed wetland with Ceriodaphnia dubia.

Belin, J. I.; McCaskey, T. A.; and Black, M. C.

Journal of Toxicology and Environmental Health, Part A
60(2): 137-151. (2000)

NAL Call #: RA565.A1J6; ISSN: 0098-4108

Descriptors: wetlands/ wastewater treatment/ nutrients/
biochemical oxygen demand/ animal wastes/ toxicity
testing/ nitrate/ toxicity/ agriculture/ municipal wastewater/
monitoring/ nitrogen/ phosphorus/ oxygen demand/ nitrates/
agricultural wastes/ effluents/ Ceriodaphnia dubia/ toxicity
abatement/ pigs/ Ceriodaphnia dubia/ swine/ wastewater
treatment processes/ sewage & wastewater treatment/
toxicology and health

Abstract: Constructed wetlands are becoming increasingly
popular as low-cost, high-efficiency means of treating
agricultural and municipal wastewaters. Monitoring
programs for constructed wetlands usually measure
physical and chemical characteristics of wetland treatment,
including hydraulic residence time and removal of nutrients
(N, P), suspended solids, and biochemical oxygen demand
(BOD). However, toxicity abatement is seldom measured
as evidence of wetland treatment efficiency. In this study,
toxicity tests combined with chemical measurements were
employed to measure the efficiency of a constructed
wetland in treating swine wastes during fall and winter
sampling periods. Although the wetland system operated at
three wastewater loading rates, only the high-loading-rate
cells were tested because of their year-round flows.
Wastewater samples were collected prior to, during, and
following wetland treatment to track treatment progress as
effluents passed through the wetland cells. Toxicity tests
with Ceriodaphnia dubia showed significant toxicity
abatement of wastewater as it progressed through the
constructed wetland system; however, residual toxicity was
still observed in the final wetland effluent. No seasonal
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differences were observed in toxicity abatement between
fall and winter wastewater samples, although nitrate and
BOD were removed more efficiently during the fall. Results
suggest that, while the constructed wetland system is
effective in reducing toxicity in swine wastewater, further
pre- or posttreatment or additional dilution is necessary
before treated effluents are discharged into surface water.
© CSA

425. An evaluation of a constructed wetland to treat
wastewater from a dairy farm in Maryland, USA.
Schaafsma, J. A.; Baldwin, A. H.; and Streb, C. A.
Ecological Engineering 14(1-2): 199-206. (2000)

NAL Call #: TD1.E26; ISSN: 0925-8574

Descriptors: wastewater treatment/ agricultural pollution/
USA, Maryland, Frederick Cty./ dairy wastes/ agricultural
runoff/ artificial wetlands/ phosphorus/ best management
practices/ animal wastes/ technology/ dairies/ water
sampling/ physicochemical properties/ nutrients/
biochemical oxygen demand/ dairy industry waste waters/
runoff (agricultural)/ animal manures/ USA, Maryland,
Frederick Cty./ dairy pollution

Abstract: In the Chesapeake Bay drainage basin,
wastewater from animal operations laden with nutrients,
sediment, and biochemical oxygen demand (BOD)
contributes to the degradation of surface water quality. A
constructed wetland system was built to treat wastewater
from a dairy farm in Frederick County, Maryland to evaluate
the use of wetland technology as a best management
practice for dairy waste. To assess treatment effects, we
sampled water once a month at several sites through the
system, which consists of two settling basins, two cells, and
a vegetated filter strip. Samples were analyzed for total
nitrogen, ammonia, nitrate/nitrite, total phosphorus, ortho-
phosphate, total suspended solids, biochemical oxygen



Appalachian Highlands: Wetlands as Conservation Practices

demand, dissolved oxygen, temperature, conductivity, and
pH. Flow through the wetland system resulted in significant
reductions in concentrations of all analytes except
nitrate/nitrite. Relative to initial concentrations, total nitrogen
was reduced 98%, ammonia 56%, total phosphorus 96%,
ortho-phosphate 84%, suspended solids 96%, and
biochemical oxygen demand 97%. Nitrate/nitrite increase
by 82%, although mean concentrations were much lower
than concentrations of ammonia or total nitrogen. The
increase in nitrate/nitrite is probably due to the oxidation of
ammonia via nitrification in the vegetated filter strip. Our
results suggest that while reductions are large, further
removal is necessary to meet design requirements. This
may be possible through the addition of another anaerobic
wetland cell downstream of the system or recirculation of
wastewater through the wetland cells to promote
denitrification and uptake of nutrients by plants.

© CSA
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Abstract: In this paper, we present two years of seasonal
nitric oxide (NO), ammonia (NH sub(3)), and nitrous oxide
(N sub(2)O) trace gas fluxes measured in a recovering
riparian zone with cattle excluded and adjacent riparian
zone grazed by cattle. In the recovering riparian zone,
average NO, NH sub(3), and N sub(2)O fluxes were 5.8,
2.0, and 76.7 ng N m super(-2) s super(-1) (1.83, 0.63, and
24.19 kg N ha super(-1) y super(-1)), respectively. Fluxes in
the grazed riparian zone were larger, especially for NO and
NH sub(3), measuring 9.1, 4.3, and 77.6 ng N m super(-2) s
super(-1) (2.87, 1.35, and 24.50 kg N ha super(-1) y super(-
1)) for NO, NH sub(3), and N sub(2)O, respectively. On
average, N sub(2)O accounted for greater than 85% of total
trace gas flux in both the recovering and grazed riparian
zones, though N sub(2)O fluxes were highly variable
temporally. In the recovering riparian zone, variability in
seasonal average fluxes was explained by variability in soil
nitrogen (N) concentrations. Nitric oxide flux was positively
correlated with soil ammonium (NH super(+) sub(4))
concentration, while N sub(2)O flux was positively
correlated with soil nitrate (NO super(-) sub(3))
concentration. Ammonia flux was positively correlated with
the ratio of NH super(+) sub(4) to NO super(-) sub(3). In the
grazed riparian zone, average NH sub(3) and N sub(2)O
fluxes were not correlated with soil temperature, N
concentrations, or moisture. This was likely due to high
variability in soil microsite conditions related to cattle effects

125

such as compaction and N input. Nitric oxide flux in the
grazed riparian zone was positively correlated with soil
temperature and NO super(-) sub(3) concentration.
Restoration appeared to significantly affect NO flux, which
increased approximately 600% during the first year
following restoration and decreased during the second year
to levels encountered at the onset of restoration. By
comparing the ratio of total trace gas flux to soil N
concentration, we show that the restored riparian zone is
likely more efficient than the grazed riparian zone at
diverting upper-soil N from the receiving stream to the
atmosphere. This is likely due to the recovery of
microbiological communities following changes in soil
physical characteristics.
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Abstract: Both subsurface flow and free-water surface
constructed wetland systems have been used for partial
treatment of manure-laden wastewater from animal
production systems. Subsurface flow systems are
considerably more expensive but do not breed mosquitoes.
The less expensive free-water surface systems have
significant mosquito production potential, which is a serious
drawback, especially because of increasing concerns about
emerging mosquito-borne disease organisms. Periodically
draining constructed wetlands has been suggested as a
method of mosquito control. To test this approach, eight
free-water surface constructed wetland mesocosms (0.7
m2 each) were operated on a one-week drainffill cycle.
Simultaneously, four subsurface flow mesocosms were
operated continuously, to compare nitrogen, phosphorus,
and organic matter removal between the two systems.
Mosquito populations (larvae, pupae, and emerged adults)
were monitored in the free-water surface cells, with results
demonstrating that periodic draining prevents mosquito
emergence in all but high-rainfall conditions. During high-
rainfall periods, supplemental drainage or chemical controls
might be required to prevent mosquito emergence.
Pollutant removal rates, expressed as mass removal rate
per unit area, were similar for the free-water surface cells
and the subsurface flow cells.
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Abstract: The increased use of pesticides by container
nurseries demands that practices for removal of these
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potential contaminants from runoff water be examined.
Constructed wetlands may be designed to clean runoff
water from agricultural production sites, including container
nurseries. This study evaluated 14 constructed wetlands
cells (1.2 by 4.9 m or 2.4 by 4.9 m, and 30 or 45 cm deep)
that collected pesticide runoff from a 465-m2 gravel bed
containerized nursery in Baxter, TN. One-half of the cells
were vegetated with bulrush, Scirpus validus. The cells
were loaded at three rates or flows of 0.240, 0.120, and
0.060 m3 d-1. Herbicides - simazine (Princep) [2-chloro-
4,6-bis(ethylamino)-s-triazine] and metolachlor (Pennant)
[2-chloro-N-(2-ethyl-6methylphenyl)-N-2-methoxy-I-
methylethyl-acetamide] - were applied to the gravel portion
of the container nursery at rates of 4.78 and 2.39 kg ha-1,
respectively, 9 July 1998, and at rates of 2.39 and 1.19 kg
ha-1, respectively, 17 May 1999. Pesticides entering the
wetland and wetland cell water samples were analyzed
daily to determine pesticide removal. At the slower flow
rate, which corresponds to lower mass loading and greater
hydraulic retention times (HRTs), a greater percentage of
pesticides was removed. During the 2-yr period, cells with
plants removed 82.4% metolachlor and 77.1% simazine
compared with cells without plants, which removed 63.2%
metolachlor and 64.3% simazine. At the lowest flow rate
and mass loading, wetland cells removed 90.2%
metolachlor and 83% simazine. Gravel subsurface flow
constructed wetlands removed most of the pesticides in
runoff water with the greatest removal occurring at lower
flow rates in vegetated cells.
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