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674. Beaver lodge distributions and damage 
assessments in a forested wetland ecosystem in the 
southern United States. 
King, Sammy L.; Keeland, Bobby D.; and Moore, Joseph L. 
Forest Ecology and Management 108(1-2): 1-7. (1998) 
NAL Call #:  SD1.F73; ISSN: 0378-1127 
Descriptors:  Castor canadensis (Castoridae)/ population 
density/ distribution within habitat/ animal constructions/ 
lodge construction/ effect of tree felling on habitat/ impact 
on habitat/ tree felling for lodge construction effect/ 
semiaquatic habitat/ forest and woodland/ USA/ Louisiana/ 
Texas/ Caddo Lake/ distribution/ abundance and impact on 
habitat/ forested wetland 
© The Thomson Corporation 

675. Belowground nutrient dynamics following three 
harvest intensities on the Pearl River floodplain, 
Mississippi. 
Schilling, E. B.; Lockaby, B. G.; and Rummer, R. 
Soil Science Society of America Journal 63(6):  
1856-1868. (1999) 
Abstract:  The influence of clear and partial cut harvests on 
belowground nutrient cycling processes was examined on 
the Pearl River floodplain, Mississippi. Foci examined by 
this study included fine root biomass and detritus, fine root 
production, fine root nutrient contents, soil respiration rates, 
and microbial biomass C, N, and P during the first year 
post-harvest. Both the clearcut and partial cut initially 
reduced fine root biomass; however, fine root biomass 
levels within each treatment did not differ at this study's 
conclusion. Bimonthly fine root production within both the 
clearcut and partial cut declined initially following harvest; 
however, net primary production was greatest within the 
clearcut, followed by the partial cut, and lowest within the 
control. Soil respiration rates showed strong seasonal 
trends; however, increased soil respiration rates within the 
clearcut and partial cut were not found until almost 1 yr 
post-harvest. Decreased microbial biomass C levels were 
observed following both harvests. Only the clearcut 
treatment significantly reduced microbial biomass N. No 
treatment effects were found regarding microbial biomass 
P. Herbaceous and woody vegetation recolonization was 
vigorous within the clearcut and partial cut harvests, 
strongly influencing fine root production levels and soil 
respiration rates. It appears that fine roots from naturally 
recolonizing vegetation play a large role in belowground C 
storage following disturbance. The rapid increases in fine 
root production and biomass following both silvicultural 
methods indicates that, within these ecosystems, the 
negative influences of harvesting on belowground C and 
nutrient pools may be short lived. The influence of clear and 
partial cut harvests on belowground nutrient cycling 
processes was examined on the Pearl River floodplain, 
Mississippi. Foci examined by this study included fine root 
biomass and detritus, fine root production, fine root nutrient 
contents, soil respiration rates, and microbial biomass C, N, 
and P during the first year post-harvest. Both the clearcut 
and partial cut initially reduced fine root biomass; however, 
fine root biomass levels within each treatment did not differ 
at this study's conclusion. Bimonthly fine root production 
within both the clearcut and partial cut declined initially 
following harvest; however, net primary production was 
greatest within the clearcut, followed by the partial cut, and 
lowest within the control. Soil respiration rates showed 
strong seasonal trends; however, increased soil respiration 

rates within the clearcut and partial cut were not found until 
almost 1 yr post-harvest. Decreased microbial biomass C 
levels were observed following both harvests. Only the 
clearcut treatment significantly reduced microbial biomass 
N. No treatment effects were found regarding microbial 
biomass P. Herbaceous and woody vegetation 
recolonization was vigorous within the clearcut and partial 
cut harvests, strongly influencing fine root production levels 
and soil respiration rates. It appears that fine roots from 
naturally recolonizing vegetation play a large role in 
belowground C storage following disturbance. The rapid 
increases in fine root production and biomass following 
both silvicultural methods indicates that, within these 
ecosystems, the negative influences of harvesting on 
belowground C and nutrient pools may be short lived. 
© 2006 Elsevier B.V. All rights reserved. 

676. Best management practices to enable the 
coexistence of agriculture and the Everglades 
environment. 
Izuno, F. T.; Rice, R. W.; and Capone, L. T. 
Hortscience 34(1): 27-33. (1999) 
NAL Call #:  SB1.H6; ISSN: 0018-5345 
Descriptors:  agriculture/ swamps/ ecosystems/ crop 
management/ environmental protection/ geographical 
variation/ drainage/ habitats/ farms/ pumps/ fertilizers/ low 
input agriculture/ Florida 
This citation is from AGRICOLA. 

677. Biodegradation of 4-nitrophenol by indigenous 
microbial population in Everglades soils. 
Laha, S. and Petrova, K. P. 
Biodegradation 8(5): 349-356. (1997) 
NAL Call #:  QR97.X46 B56  
Descriptors:  acclimation/ biodegradation/ bioremediation/ 
Everglades/ mineralization/ nitrophenol/ soil  
Abstract:  The Everglades in South Florida are a unique 
ecological system. As a result of the widespread use of 
pesticides and herbicides in agricultural areas upstream 
from these wetlands, there is a serious potential for 
pollution problems in the Everglades. The purpose of this 
study was to evaluate the ability of indigenous microbial 
populations to degrade xenobiotic organic compounds 
introduced by agricultural and other activities. Such 
biodegradation may facilitate the remediation of 
contaminated soils and water in the Everglades. The model 
selected in this study is 4-nitrophenol, a chemical 
commonly used in the manufacture of pesticides. The 
mineralization of 4-nitrophenol at various concentration was 
studied in soils collected from the Everglades. At 
concentrations of 10 and 100 ?g/g soil, considerable 
mineralization occurred within a week. At a higher 
concentration, i.e., 10 mg/g soil, however, no mineralization 
of 4-nitrophenol occurred over a 4-month period; such a 
high concentration apparently produced an inhibitory effect. 
The rate and extent of 4-nitrophenol mineralization was 
enhanced on inoculation with previously isolated 
nitrophenol-degrading microorganisms. The mixture 
mineralization extent measured, however, was less than 
30% suggesting conversion to biomass and/or unidentified 
intermediate products. These results indicate the potential 
for natural mechanisms to mitigate the adverse effects of 
xenobiotic pollutants in a complex system such as the 
Everglades. 
© 2006 Elsevier B.V. All rights reserved. 
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678. Changes in surface water table depth and soil 
physical properties after harvest and establishment of 
loblolly pine (Pinus taeda l.) in Atlantic coastal plain 
wetlands of South Carolina. 
Xu, Yi Jun; Burger, James A.; Aust, W. Michael; Patterson, 
Steven C.;  Miwa, Masato; and Preston, David P. 
Soil and Tillage Research 63(3-4): 109-121. (2002) 
NAL Call #:  S590.S48; ISSN: 0167-1987 
Descriptors:  forestry/ soil science/ Coniferopsida: 
gymnosperms, plants, spermatophytes, vascular plants/ 
forest establishment/ post harvest soil characteristics/ soil 
physical properties/ surface water table depth change  
Abstract:  The surface water table is an important factor 
determining soil chemical, physical and biological 
processes, and thus affects the functions of forested 
wetlands. The objective of this study was to assess surface 
water table dynamics from timber harvesting through early 
forest plantation establishment in a coastal plain wetland 
area located in the southeastern United States. Simulated 
harvesting patterns included two replicates of clear-cutting 
when soils were dry (dry-weather harvest), three replicates 
of clear-cutting when soils were wet (wet-weather harvest), 
and one replicate of uncut control in three 20 ha wetland 
loblolly pine (Pinus taeda L.) forests of ages 20, 23 and 25 
years. After harvesting, two site preparation levels (non-bed 
and bed; bedding is a tillage process of preparing a series 
of parallel ridges) were randomly assigned to both dry-
weather and wet-weather harvested plots, while an 
additional level (mole-plow + bed) was assigned only to the 
wet-weather harvested plots. The harvest treatments were 
designed to create a broad gradient of surface soil 
disturbance, while the site preparation treatments were 
done to encompass a range of site drainage and aeration 
conditions. Areal changes in soil bulk density, macro- and 
total porosities, and saturated hydraulic conductivity 
following harvesting were quantified. The depths of water 
table were recorded at monthly intervals on a 20 m X 20 m 
grid across the 15 clear-cut and three uncut control plots (a 
total of 1409 PVC slotted wells) over 6 years (1992-1998), 
subdivided into five periods: pre-harvest, post-harvest, site 
preparation, and first year and second year after forest 
plantation establishment. The results showed that 
compared to the uncut control, the surface water table 
depth during a 1-year post-harvest period rose 14 cm for 
the dry-weather harvested site and 21 cm for the wet-
weather harvested site. The difference in the water table 
rise between the two harvest treatments was small during 
the dormant season (<2 cm) but large during the growing 
season (> 10 cm). These results indicate the large 
influence of tree removal on the surface hydrology in 
forested wetlands and the strong impact of wet-weather 
harvesting on transpiring ground vegetation due to a larger 
surface area of soil disturbance. Bedding initially lowered 
water tables on both dry-weather and wet-weather 
harvested sites. However, this effect decreased rapidly 
during the first 2 years after forest plantation establishment. 
Among all treatments, the dry-weather harvested sites 
without bedding presented the fastest recovery of water 
table depth to that of the non-harvested references, 
suggesting that bedding may have been a further 
disturbance with respect to wetland surface hydrology. 
© The Thomson Corporation 

 
 

679. Compaction and rutting during harvesting affect 
better drained soils more than poorly drained soils on 
wet pine flats. 
Aust, W. M.; Tippett, M. D.; Burger, J. A.; and  
McKee, W. H. 
Southern Journal of Applied Forestry 19(2): 72-77. (1995) 
NAL Call #:  SD1.S63; ISSN: 0148-4419 
Descriptors:  wetlands/ soil air/ soil water regimes/ salvage 
felling and logging/ skidding/ soil degradation/ logging/  
soil compaction  
Abstract:  Soil compaction and rutting (puddling, destruction 
of soil aggregates) are visually distinct types of wet-site 
harvesting disturbances; however, the way in which they 
affect soil physical properties and hydrology is not well 
documented. Three compacted and three rutted sites in wet 
pine flats on the Francis Marion National Forest, South 
Carolina, were evaluated to determine the effects of the 
disturbances during salvage logging after Hurricane Hugo 
on soil physical and hydrologic properties. Primary skid 
trails and nontrafficked areas were compared for each site. 
Both compaction and rutting increased bulk density, and 
reduced macropore space and saturated hydraulic 
conductivity. Water tables and reducing conditions were 
closer to the soil surface within the primary skid trails. For 
the compacted and rutted skid trails, changes were greatest 
on sites that initially had better drainage and aeration. 
Compacted sites may prove easier to mitigate with site 
preparation than rutted sites due to the shallower nature of 
the disturbances and drier site conditions that will facilitate 
mechanical mitigation. 
© CAB International/CABI Publishing 

680. Comparison of wetland structure and function on 
grazed and ungrazed salt marshes. 
Reader, Judy and Craft, Christopher 
Journal of the Elisha Mitchell Scientific Society 115(4):  
236-249. (1999) 
NAL Call #:  500 EL4; ISSN: 0013-6220 
Descriptors:  estuarine ecology: ecology, environmental 
sciences/ backmarsh elevation/ benthic community/ 
biomass: aboveground, belowground/ carbon:nitrogen ratio/ 
grazing effects/ herbivory/ nitrogen:phosphorus ratio/ 
primary productivity/ salinity/ salt marshes/ soil 
development/ species composition/ species density/ 
streamside elevation/ tidal inundation/ wetlands:  
function, structure  
Abstract:  Macrophyte productivity, soil development, and 
benthic invertebrate communities were compared on 
grazed and ungrazed salt marshes to examine the effects 
of grazing by feral ponies on wetland structure and function. 
The marshes had similar geomorphology (embayment), 
elevation (streamside and backmarsh), tidal inundation (1 
m), salinity (25-35 ppt), soil type (Carteret series), and plant 
species composition (Spartina alterniflora Loisel) but 
differed with respect to the presence or absence of ponies. 
Over a two year period, above and belowground (0-30 cm 
depth) biomass were significantly lower in the grazed 
marsh (aboveground = 196-400 g/m2, belowground = 828-
1049 g/m2) than the ungrazed marsh (aboveground = 588-
671 g/m2; belowground = 4,921-6,730 g/m2). Reduction in 
Spartina biomass at the grazed marsh resulted in less soil 
organic carbon, nitrogen, and phosphorus than at the 
ungrazed marsh. There was no difference in C:N ratios at 
the two marshes, but N:P ratios were higher in the 
ungrazed marsh (9:1-19:1) than the grazed marsh (6:1-
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11:1), suggesting that more N is available for marsh 
organisms at the ungrazed site. Total benthic infauna 
density did not differ between the grazed (31,265 
organisms/m2) and ungrazed (45,511 organisms/m2) 
marshes. However, the density of subsurface deposit 
feeders was significantly lower in the grazed marsh (10,370 
organisms/m2) than in the ungrazed marsh (16,877 
organisms/m2), perhaps as a result of lower soil organic 
matter and reduced food availability. Our findings 
suggested that herbivory by feral ponies co-ops primary 
productivity that would otherwise enter the detritus based 
salt marsh food web. This hypothesis should be tested 
using manipulative studies (e.g. exclosures) that exclude 
the ponies from areas of the marsh. 
© The Thomson Corporation 

681. Composition and function of sulfate-reducing 
prokaryotes in eutrophic and pristine areas of the 
Florida Everglades. 
Castro, H.; Reddy, K. R.; and Ogram, A. 
Applied and Environmental Microbiology 68(12):  
6129-6137. (Dec. 2002) 
NAL Call #:  448.3 Ap5; ISSN: 0099-2240 
Descriptors:  wetlands/ soil microorganisms/ communities/ 
sulfate/ reduction/ most probable number/ methanogenesis/ 
sulfite reductase/ community composition/ bacteria/ 
sulphates/ soils/ nutrients (mineral)/ physicochemical 
properties/ agricultural runoff/ biogeochemistry/ ground 
water/ carbon cycle/ desulfotomaculum/ USA, Florida, 
Everglades/ soil and plants/ microorganisms  
Abstract:  As a result of agricultural activities in regions 
adjacent to the northern boundary of the Florida 
Everglades, a nutrient gradient developed that resulted in 
physicochemical and ecological changes from the original 
system. Sulfate input from agricultural runoff and 
groundwater is present in soils of the Northern Everglades, 
and sulfate-reducing prokaryotes (SRP) may play an 
important role in biogeochemical processes such as carbon 
cycling. The goal of this project was to utilize culture-based 
and non-culture-based approaches to study differences 
between the composition of assemblages of SRP in 
eutrophic and pristine areas of the Everglades. Sulfate 
reduction rates and most-probable- number enumerations 
revealed SRP populations and activities to be greater in 
eutrophic zones than in more pristine soils. In eutrophic 
regions, methanogenesis rates were higher, the addition of 
acetate stimulated methanogenesis, and SRP able to utilize 
acetate competed to a limited degree with acetoclastic 
methanogens. A surprising amount of diversity within clone 
libraries of PCR-amplified dissimilatory sulfite reductase 
(DSR) genes was observed, and the majority of DSR 
sequences were associated with gram-positive spore-
forming Desulfotomaculum and uncultured microorganisms. 
Sequences associated with Desulfotomaculum fall into two 
categories: in the eutrophic regions, 94.7% of the 
sequences related to Desulfotomaculum were associated 
with those able to completely oxidize substrates, and in 
samples from pristine regions, all Desulfotomaculum-like 
sequences were related to incomplete oxidizers. This 
metabolic selection may be linked to the types of substrates 
that Desulfotomaculum spp. utilize; it may be that complete 
oxidizers are more versatile and likelier to proliferate in  
 
 
 

nutrient-rich zones of the Everglades. Desulfotomaculum 
incomplete oxidizers may outcompete complete oxidizers 
for substrates such as hydrogen in pristine zones where 
diverse carbon sources are less available. 
© CSA 

682. Differential effects of surface and peat fire on soil 
constituents in a degraded wetland of the northern 
Florida Everglades. 
Smith, S. M.; Newman, S.; Garrett, P. B.; and Leeds, J. A. 
Journal of Environmental Quality 30(6): 1998-2005. (2001) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  fires/ burning/ peat/ surface layers/ wetland 
soils/ losses from soil/ carbon/ nitrogen/ organic 
compounds/ organophosphorus compounds/ phosphorus/ 
calcium/ soil chemistry/ volatilization/ burnt soils/ inorganic 
phosphorus/ Florida  
Abstract:  The effects of surface (aboveground) and peat 
(belowground) fire on a number of soil constituents were 
examined within a hydrologically altered marsh in the 
northern Florida Everglades. Peat fire resulted in losses of 
total carbon (TC), total nitrogen (TN), and organic 
phosphorus (Po), while inorganic phosphorus (Pi) and total 
calcium (TCa) concentrations increased. In addition, peat 
fire led to a more pronounced vertical gradient in 
constituent concentrations between upper and lower soil 
layers. Surface fire also affected soil constituents, but 
impacts were small relative to peat fire. The effects of 
physical versus chemical processes during burning were 
assessed using ratios of constituent to TCa concentrations. 
This measure indicated that increases in the levels of total 
phosphorus (TP) in peat-burned areas were due primarily 
to the physical reduction of soil, while decreases in TN and 
TC were the result of volatilization. Increases in 
concentrations of Pi fractions arose from both chemically 
and physically mediated processes. In an ecological 
context, the observed soil transformations may encourage 
the growth of invasive plant species, such as southern 
narrow-leaved cattail (Typha domingensis Pers.), which 
exhibits high growth rates in response to increased P 
availability. 
This citation is from AGRICOLA. 

683. Division S-10, Wetland soils: Turnover of detrital 
organic carbon in a nutrient-impacted Everglades 
marsh. 
DeBusk, W. F. and Reddy, K. R. 
Soil Science Society of America Journal 62(5):  
1460-1468. (1998) 
NAL Call #:  56.9 So3; ISSN: 0361-5995  
Abstract:  Phosphorus loading to the Everglades from 
nearby agricultural areas has become a major concern, and 
is considered to be a significant factor in the encroachment 
of cattail (Typha domingensis Pers.) and other rapidly 
growing vegetation into endemic sawgrass (Cladium 
jamaicense Crantz) marsh. The objectives of this research 
were to evaluate the variability in turnover of organic C in 
plant and soil detrital pools along a P enrichment gradient 
in an Everglades marsh and to identify substrate 
characteristics and environmental factors controlling C 
turnover. Potential rates of C mineralization in plant litter 
and peat were determined by measuring aerobic and 
anaerobic microbial respiration under controlled conditions 
in laboratory incubations. Potential C mineralization 
decreased with depth and, consequently, substrate age, in 
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the plant-soil profile. Within individual detrital pools 
[standing dead plant material, soil litter layer, surface peat 
(0-10 cm depth) and subsurface peat (10-30 cm depth)], 
potential C mineralization decreased down gradient from 
the source of nutrient loading, to WCA-2A. Overall, 91% of 
the variability in aerobic C mineralization in peat and plant 
litter was accounted for by substrate P concentration and 
lignocellulose composition. Anaerobic C mineralization 
rates were consistently about one-third of aerobic rates. 
Results indicated that organic C turnover in detrital pools in 
WCA-2A is significantly affected by accelerated P loading, 
but is also controlled by O2 availability and substrate C 
quality. 
© 2006 Elsevier B.V. All rights reserved. 

684. Ecological responses of an oligotrophic floodplain 
forest to harvesting. 
Lockaby, B. G.; Thornton, F. C.; Jones, R. H.; and 
Clawson, R. G. 
Journal of Environmental Quality 23(5): 901-906. (1994) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  wetlands/ bottomland forests/ groundwater 
level/ clear felling/ Histosols/ denitrification/ helicopters/ 
skidders/ damage/ nitrogen/ phosphorus/ skidding/ ecology/ 
floodplains/ logging/ water quality  
Abstract:  Aerial (hand felling plus helicopter extraction) and 
ground-based (use of a feller-buncher on mats plus skidder 
log removal) logging systems were compared in terms of 
effects on gaseous and hydrologic transfers on N and P. 
The study sites in southern Alabama were narrow 
floodplains of low order blackwater streams and were 
dominated by P-deficient histosols and a mixed, primarily 
deciduous forest. There was no significant effect of logging 
on either denitrification or surface and groundwater 
chemistry. An unexpected effect of the clear fellings was a 
significant lowering of groundwater tables. 
© CAB International/CABI Publishing 

685. Effect of land development and forest 
management on hydrologic response in southeastern 
coastal wetlands: A review. 
Richardson, C. J. and Mccarthy, E. J. 
Wetlands 14(1): 56-71. (1994) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ forest industry/ land use/ hydrology/ 
United States, Southeast/ literature reviews/ United States, 
North Carolina/ resource management/ runoff/ 
evapotranspiration/ environmental impact/ land 
development/ forest management/ hydrologic models/ 
environmental effects/ forest management/ Mechanical and 
natural changes/ Ecosystems and energetics/ Freshwater 
pollution/ Effects on water of human nonwater activities/ 
Environmental degradation  
Abstract:  Land development activities such as agriculture, 
clear cutting, peat mining, and the planting of forest 
plantations on wetlands can affect the hydrologic behavior 
of these ecosystems by affecting their water storage and 
release patterns on the landscape. The effects of these 
development activities on hydrologic fluxes in peatlands 
(Typic Medisaprists) were compared to the effects of forest 
management practices in North Carolina using a field-
tested hydrologic simulation model (DRAINMOD). 
Simulations revealed that natural peat-based (Histosol) 
pocosin systems lose 66% (80 cm) of the 123 cm of 
average annual rainfall by evapo-transpiration (ET) and 

34% (42 cm/yr) via annual runoff. Annual runoff values 
were 63 cm/yr for peat mining areas, 48 cm/yr for cleared 
peatlands, 46 cm/yr for peatlands converted to agriculture 
and 34 cm/yr for pine plantations, once the forest canopy is 
closed. Thus, these wetlands alterations, except for 
forestry, significantly increased runoff and decreased ET 
compared to the natural ecosystem. Forest pine plantation 
management decreased runoff and increased ET. A case 
study of the effects of forest management practices was 
reviewed for a 15-year-old drained loblolly pine plantation 
growing on fine sandy loam soils (Thermic Typic 
umbraquults) in the coastal plains of North Carolina. 
Forestry activities such as thinning (i.e., reduced leaf area 
index by 50%) decreased ET and canopy interception and 
nearly doubled drainage loss (38 cm/yr to 60 cm/yr). 
Commonly applied forest practices, such as drainage, 
increased the average number of flow events with flows > 5 
mm/day to 86 days per year from 26 days per year under 
natural conditions. 
© CSA 

686. Effects of chemical and mechanical site 
preparation on bottomland hardwood regeneration 
after ten years. 
Greene, T. A. and Lowe, W. J.  
In: Proceedings of the Seventh Biennial Southern 
Silvicultural Research Conference. (Held 17 Nov 1992-19 
Nov 1992 at Mobile, Ala.) Brissette, John C. (eds.) 
New Orleans, La.: Southern Forest Experiment Station;  
pp. 425-429; 1993.  
NAL Call #:  aSD11.U57 
http://www.srs.fs.usda.gov/pubs/viewpub.jsp?index=1407 
Descriptors:  Quercus/ Liquidambar styraciflua/ clearcutting/ 
site preparation/ burning/ herbicides/ chemical control/ 
natural regeneration/ Texas  
This citation is from AGRICOLA. 

687. Effects of clearcutting and natural regeneration on 
breeding bird communities of a baldcypress-tupelo 
wetland in South Carolina. 
Mitchell, Laura J.; Lancia, Richard A.; Lea, Russ; and 
Gauthreaux, Sidney A.  
In: Proceedings of an International Symposium: Wetlands 
and River Corridor Management. (Held 5 Jul 1989-9 Jul 
1989 at Charleston, South Carolina.) Kusler, Jon A. and 
Daly, Sally (eds.) 
Berne, N.Y.: Association of Wetland Managers; pp. 155-
161; 520 p.; 1989.  
NAL Call #:  QH541.5.M3P75 1989 
Descriptors:  wetlands/ lowland forests/ clearcutting/ 
silvicultural practices/ environmental impact/ birds  

688. Effects of forest management on biogeochemical 
functions in southern forested wetlands. 
Walbridge, Mark R. and Lockaby, B. Graeme 
Wetlands 14(1): 10-17. (1994) 
Descriptors:  denitrification/ forestry/ Georgia/ ground water/ 
growth/ hydraulic conductivity/ microorganism absorption/ 
nitrate/ nitrogen/ nutrients/ organic carbon/ phosphorus/ 
redox potential/ sediment deposition/ soil moisture/ soil 
temperature/ species composition  
Abstract:  Southern forested wetlands perform two 
important biogeochemical functions on the landscape: 1) 
nutrient (N and P) removal from incident surface, 
subsurface, and ground waters, and 2) export of organic 
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carbon and associated nutrients to aquatic ecosystems 
downstream. In addition to P sediment deposition, which 
can range from 1.6 to 36.0 kg ha-1 yr-1 P, denitrification of 
NO-3-N (0.5 to 350 kg ha-1 yr-1) and P adsorption (130 to 
199 kg ha-1 yr-) can be important mechanisms associated 
with N and P removal, respectively. Biological processes, 
uptake by plants (15.0 to 51.8 kg ha-1 yr-1 for N; 0.2 to 3.8 
kg ha-1 yr-1 for P) and microorganism absorption (16.2 to 
87.0 kg ha-1 yr-1 for N; 6.6 to 40.0 kg ha-1 yr-1 for P) are 
also important and are intimately associated with organic 
matter export. Clearcut harvests (ground-based or aerial), 
followed by natural regeneration, are the most common 
silvicultural techniques used in forested floodplains in the 
South. Ground-based methods have been shown to 
increase soil bulk density and decrease hydraulic 
conductivity and redox potential in wetter soils. In addition 
to the increases in soil temperature and soil wetness that 
frequently occur following forest harvesting, these added 
effects may be responsible for the reduced productivity and 
altered species composition observed following ground-
based vs. aerial harvests. Changes in denitrification will be 
a function of the degree to which harvesting affects soil 
redox potential, substrate (C) availability, and nitrate 
production. In theory, denitrification rates should increase 
following harvesting, but low nitrate availability in acid soils 
may limit this effect. The effects of harvesting on P 
adsorption processes in forested wetland soils have not 
been studied. Reductions in plant uptake and litterfall and 
changes in species composition following harvesting could 
alter both nutrient retention/transformation and organic C 
export functions. On wetter sites, canopy removal may 
stimulate algal populations, providing a short-term 
mechanism for conserving geochemical exports. Clearcut 
harvest systems that minimize alterations in soil hydrology 
and promote rapid vegetation regrowth should have the 
least effect on biogeochemical functions in southern 
forested wetlands. 
© The Thomson Corporation 

689. Effects of grazing by feral horses, clipping, 
trampling, and burning on a Georgia salt marsh. 
Turner, M. G. 
Estuaries 10(1): 54-60. (1987) 
NAL Call #:  GC96.E79; ISSN: 0160-8347 
Descriptors:  Spartina alterniflora/ Littorina/ horses/ salt 
marshes/ grazing/ fires/ Georgia 
This citation is from AGRICOLA. 

690. Effects of group-selection timber harvest in 
bottomland hardwoods on fall migrant birds. 
Kilgo, John C.; Miller, Karl V.; and Smith, Winston P. 
Journal of Field Ornithology 70(3): 404-413. (1999) 
NAL Call #:  413.8 B534; ISSN: 0273-8570 
Descriptors:  animals and man/ disturbance by man/ 
commercial activities/ behaviour/ ecology/ habitat/ terrestrial 
habitat/ land and freshwater zones/ Nearctic region/ North 
America/ USA/ Aves: forestry/ bottomland hardwood group 
selected timber harvest/ impacts on migrant communities/ 
migration/ community structure/ migrant communities/ 
impacts of forestry practices/ distribution within habitat/ 
habitat utilization/ forest and woodland/ South Carolina/ 
Aiken/ Barnwell and Allendale counties/ bottomland 
hardwood forest migrant communities/ forestry practices 
impacts/ Aves/ birds/ chordates/ vertebrates 
© The Thomson Corporation 

691. Effects of increased phosphorus loading on 
dissolved oxygen in a subtropical wetland, the Florida 
Everglades. 
McCormick, P. V. and Laing, J. A. 
Wetlands Ecology and Management 11(3): 199-215. (2003) 
NAL Call #:  QH541.5.M3 W472; ISSN: 0923-4861 
Descriptors:  wetlands/ phosphorus/ nutrient loading/ 
dissolved oxygen/ eutrophication/ agricultural runoff/ 
nutrients (mineral)/ pollution effects/ periphyton/ aquatic 
plants/ biota/ short-term changes/ primary production/ USA, 
Florida, Everglades/ USA, Florida, Everglades Natl. Park/ 
freshwater pollution/ effects on organisms/ habitat 
community studies/ environmental degradation/ water 
pollution: monitoring, control & remediation  
Abstract:  The Florida Everglades is an oligotrophic, 
phosphorus (P)-limited wetland that is experiencing 
eutrophication as a result of P-enriched agricultural runoff. 
Effects of P enrichment on diel water-column dissolved 
oxygen concentration (DO) profiles were measured along 
nutrient gradients downstream of agricultural discharges in 
two northern Everglades marshes and in field enclosures 
(mesocosms) exposed to different P loading rates. 
Reference (i.e., water-column TP < 10 mu g/L) areas in the 
marsh interior were characterized by strong diel fluctuations 
in DO, and aerobic conditions generally were maintained 
throughout the diel cycle. Enriched stations (water-column 
TP elevated to between 12 and 131 mu g/L) were 
characterized by dampened diel fluctuations and reduced 
DO, and the extent of these changes was correlated 
strongly with marsh P concentrations. Mean DO declined 
from between 1.81 and 7.52 mg/L at reference stations to 
between 0.04 and 3.18 mg/L in highly enriched areas. 
Similarly, minimum DO declined from between 0.33 and 
5.86 mg/L to between 0 and 0.84 mg/L with increasing 
enrichment, and the frequency of extremely low DO (< 1 
mg/L) increased from between 0 and 20% to as high as 
100% in the most enriched areas. Diel oxygen profiles in P-
enriched mesocosms declined progressively with time; all 
loading treatments exhibited similar DO during the 1st year 
of P loading, but concentrations declined significantly at 
higher loads by year 3. Reductions in water-column DO 
with increased P enrichment were associated with reduced 
oxygen production by submersed periphyton and 
macrophytes and increased sediment oxygen demand. 
Increased emergent macrophyte cover in enriched areas 
likely contributed to these changes by shading the water-
column, which inhibited submerged productivity, and by 
providing inputs of nutrient-rich detritus, which increased 
oxygen demand. Declines in marsh DO are associated with 
other ecological changes such as increased anaerobic 
metabolism and an increase in invertebrate taxa that 
tolerate low DO. While background oxygen concentrations 
in wetlands can be lower than those in lakes and rivers, 
declines in water-column DO caused by eutrophication can 
result in biological impacts similar to those in other aquatic 
ecosystems. 
© CSA 
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692. Effects of the herbicide imazapyr on benthic 
macroinvertebrates in a logged pond cypress dome. 
Fowlkes, Mark D.; Michael, Jerry L.; Crisman, Thomas L.; 
and Prenger, Joseph P. 
Environmental Toxicology and Chemistry 22(4):  
900-907. (2003) 
NAL Call #:  QH545.A1E58; ISSN: 0730-7268  
http://www.srs.fs.usda.gov/pubs/5485 
Descriptors:  imazapyr/ herbicide/ macroinvcrtehrates/ 
chironomid deformity/ wetland  
Abstract:  Increased herbicide use in silviculture over the 
last several decades has led to concern over potential 
water contamination, which may affect biotic health. In the 
southeastern United States, pine Ratwoods are important 
for timber production and are often interspersed with 
cypress wetlands. Cypress domes are isolated, shallow 
basins that collect surficial waters from adjacent forested 
areas and therefore might be expected to contain pesticide 
from storm runoff. This study utilizes in situ microcosm 
experiments to assess the effects of a concentration 
gradient of the herbicide imazapyr (0.184, 1.84, and 18.4 
mg/L, equivalent to 1, 10, and 100 times the expected 
environmental concentration from a normal application rate) 
on the nracroinvertebrate community of a logged pond 
cypress dome using changes in macroinvertebrate 
composition, chironomid biomass, and chironomid head-
capsule deformities. The control core was not significantly 
different from the surrounding cypress dome for any 
parameter, suggesting that enclosure effects were likely of 
minimal importance in the final experimental results. The 
lack of statistical difference (p < 0.05) in macroinvertcbrate 
community composition, chironomid deformity rate, and 
chironomid biomass between treatments suggests that 
imazapyr did not affect the macroinvertebrate community at 
Ihe concentralions tested. Chironomid deformity rate 
ranged from 0.97% for imazapyr control to 4.96% for the 
100X treatment, with chironomid biomass being 1.79 and 
1.87 mg/L, respectively. 
This citation is from Treesearch. 

693. The effects of timber harvest in a South Carolina 
blackwater bottomland. 
Perison, Donna; Phelps, Joseph; Pavel, Christina; and 
Kellison, Robert 
Forest Ecology and Management 90(2-3): 171-185. (1997) 
NAL Call #:  SD1.F73; ISSN: 0378-1127 
Descriptors:  animals and man/ disturbance by man/ 
commercial activities/ ecology/ habitat/ terrestrial habitat/ 
land and freshwater zones/ Nearctic region/ North America/ 
USA/ Amphibia/ Reptilia: forestry/ comparison of harvest 
methods/ community structure/ timber harvest effects/ 
forest and woodland/ timber harvest effects on 
communities/ USA/ South Carolina/ South Fork Edisto 
River/ timber harvest effects on community structure/ 
blackwater forested wetland/ amphibians/ chordates/ 
reptiles/ vertebrates 
© The Thomson Corporation 

 
 
 
 
 
 
 

694. Environmental contaminants in Texas, USA, 
wetland reptiles: Evaluation using blood samples. 
Clark, D. R.; Bickham, J. W.; Baker, D. L.; and  
Cowman, D. F. 
Environmental Toxicology and Chemistry 19(9):  
2259-2265. (2000) 
NAL Call #:  QH545.A1E58; ISSN: 0730-7268 
Descriptors:  wetlands/ pesticides (organochlorine)/ DDE/ 
contaminants/ water pollution sources/ fate of pollutants/ 
water pollution effects/ arsenic/ animal populations/ 
bioaccumulation/ blood/ data collections/ ecological effects/ 
animal physiology/ water pollution/ ecology/ pesticides/ 
aquatic reptiles/ Nerodia/ Agkistrodon piscivorus/ 
Trachemys scripta/ Nerodia erythrogaster/ Nerodia 
rhombifer/ water snakes/ cottonmouth/ common slider/ 
USA, Texas/ organochlorine pesticides/ reptiles/ plain-
bellied water snake/ diamondback water snake/ Old River 
Slough/ Municipal L.  
Abstract:  Four species of reptiles (diamondback water 
snake [Nerodia rhombifer], blotched water snake [N. 
erythrogaster], cottonmouth [Agkistrodon piscivorus], and 
red-eared slider [Trachemys scripta]) were collected at two 
contaminated and three reference sites in Texas, USA. Old 
River Slough has received intensive applications of 
agricultural chemicals since the 1950s. Municipal Lake 
received industrial arsenic wastes continuously from 1940 
to 1993. Blood samples were analyzed for organochlorines, 
potentially toxic elements, genetic damage, and plasma 
cholinesterase (ChE). Dichlorodiphenyldichloroethylene 
(DDE) concentrations reached as high as 3.0 ppm (wet 
weight) in whole blood of a diamondback water snake at 
Old River Slough, a level probably roughly equivalent to the 
maximum concentration found in plasma of peregrine 
falcons (Falco peregrinus) in 1978 to 1979 when DDE 
peaked in this sensitive species. Possible impacts on 
diamondback water snakes are unknown, but at least one 
diamondback water snake was gravid when captured, 
indicating active reproduction. Arsenic was not found in red-
eared sliders (only species sampled) from Municipal Lake. 
Red-eared sliders of both sexes at Old River Slough 
showed declining levels of ChE with increasing mass, 
suggesting a life-long decrease of ChE levels. Possible 
negative population consequences are unknown, but no 
evidence was found in body condition (mass relative to 
carapace length) that red-eared sliders at either 
contaminated site were harmed. 
© CSA 

695. Fate and effect of (14c)fenvalerate in a tidal marsh 
sediment ecosystem model. 
Caplan, J. A.; Isensee, A. R.; and Nelson, J. O. 
Journal of Agricultural and Food Chemistry  32(1):  
166-171. (1984) 
NAL Call #:  381 J8223; ISSN: 0021-8561 
Descriptors:  pesticides/ fenvalerate/ tidal marshes/ fate of 
pollutants/ sediments/ leaching/ microorganisms/ water 
pollution effects/ salt marshes  
Abstract:  A model salt marsh ecosystem was developed 
and used to evaluate the fate and effect of a pesticide 
under simulated salt marsh conditions. Fenvalerate was 
used as a reference pesticide. Fenvalerate is a pyrethroid 
insecticide that has great potential for control of a wide 
range of insect pests in agriculture. Two dosages (0.2 and 
1.0 ppm) of C-14 labeled fenvalerate were uniformly 
applied to the sediment. Additionally, a third treatment (1.0 
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ppm) was applied to the top centimeter of a 3-cm column to 
monitor the vertical movement of the compound (plus 
metabolites). No adverse effects of C-14 fenvalerate on 
heterotrophic microorganisms were observed after 7 days 
at any treatment level, as measured by plate counts and 
substrate degradation assays (starch, cellulose, and 
protein). The half-lives of C-14 fenvalerate in the 0.2- and 
1.0 ppm noncolumn treatments were 6.3 and 8.9 days, 
respectively. The lower half-life (3.2 days) observed in the 
1.0 ppm column treatment was attributed to a higher 
leaching rate in that treatment. TLC analysis of sediment 
extracts revealed the presence of three identifiable 
metabolites in all treatments after 4 days of incubation. 
(Baker-IVI) 
© CSA 

696. Female American black bear use of managed 
forest and agricultural lands in coastal North Carolina. 
Jones, Mark D. and Pelton, Michael R. 
Ursus 14(2): 188-197. (2003); ISSN: 1537-6176 
Descriptors:  Ursus americanus/ abundance/ agriculture/ 
American black bear/ dispersion/ ecological requirements/ 
habitat/ home-range/ silviculture/ Glucine max/ Pinus spp./ 
Pinus taeda/ Triticum spp./ biotop/ home-range/  
USA, North Carolina  
Abstract:  [unedited] American black bear use of intensively 
managed forestry and agricultural environments in the 
southeastern United States is poorly understood.  During 
1992-94, we radiomonitored female black bears (Ursus 
americanus) to determine home range and habitat use 
characteristics in two managed agroforestry environments 
in the North Carolina coastal plain.  These areas 
represented opposite ends of the land-management 
spectrum.  The Big Pocosin (BP) area was dominated by 
loblolly pine (Pinus taeda) plantations and human activity 
and development.  The Gum Swamp (GS) area contained 
larger and more numerous remnants of unmanaged forests 
including bottomlands, mixed hardwoods, upland 
hardwoods, and pocosins.  These unmanaged forests were 
interspersed with pine plantations and relatively low human 
activity.  Home range and habitat analyses were conducted 
seasonally and annually using land use-land cover data in a 
geographic information system (GIS).  Spring, summer, and 
fall home ranges of black bears were larger in the BP than 
the GS, and GS home ranges were among the smallest 
reported in the United States.  Pocosins, clearcuts, and 
marshes were frequently preferred over managed pine 
plantations.  Collared bears did not spend large amounts of 
time in agricultural areas, but evidence from a companion 
study suggests that bears depended heavily on crops for 
food obtained during short feeding forays.  Changes in crop 
rotation patterns from corn, soybeans, and wheat to cotton 
may reduce agricultural food resources for bears.  The 
continued loss of pocosins and marshes to human 
development may exacerbate the effects of reduced food 
crops.  Black bears appear to benefit from early-succession 
habitats created by logging operations.  We recommend the 
development of a coalition of state and federal wildlife 
agencies, the forest industry, and the agricultural 
community to discuss landscape effects on black bears in 
the Atlantic Coastal Plain and implement strategies to 
address future black bear habitat management in the 
region. 
© NISC 

697. First year analysis of the effects of phosphorus 
enrichment on slough communities of the Everglades: 
An experimental approach using a solar powered 
dosing system. 
Richardson, C. J.; Qualls, R. G.; and Vaithiyanathan, P. 
Lake and Reservoir Management 9(2): 108. (1994) 
NAL Call #:  TC401.L3; ISSN: 0743-8141 
Descriptors:  wetlands/ water pollution effects/ agricultural 
runoff/ phosphorus/ nutrients/ ecosystems/ environmental 
effects/ macrophytes/ algae/ eutrophication/ nutrients 
(mineral)/ environmental impact/ environmental monitoring/ 
monitoring systems/ periphyton/ USA, Florida, Everglades/ 
nutrients (mineral)/ environmental impact/ environmental 
monitoring/ monitoring systems/ periphyton/ water pollution 
effects/ nutrients/ macrophytes  
Abstract:  The Everglades is a phosphorus limited system 
that historically received most inputs of nutrients via rainfall 
but has more recently been impacted by over 200 metric 
tons of P per year from agricultural drainage. To determine 
a threshold level of phosphorus responsible for changes in 
community structure and ecosystem processes, a 
replicated solar-driven, in situ mesocosm experiment was 
conducted during 1992-1993. Twelve channels, each 10 
meters long, were dosed with 0, 30, 50, 75, and 150 mu g/L 
of PO sub(4)-P (Na sub(2) HPO sub(4)). Control SRP 
concentrations averaged 5.8 mu g/L (plus or minus 3.9) 
while channels receiving highest inputs (150 mu g/L of P) 
displayed varying P levels that averaged between 58 and 
61 mu g/L of P 1 meter from the source but varied with 
water depth, season and distance down the channel. 
Density or percent cover of all dominant macrophytes was 
lower in the channel segments with highest average SRP 
concentrations (58 to 61 mu g/L PO sub(4)-P). Chara 
appeared to reach its maximum pe`rcent cover at an 
average concentration of about 20 mu g/L PO sub(4)-P. 
Two hundred and twenty-nine algal species, dominated by 
diatoms and blue-green algae, were observed. Increased 
SRP levels enhanced periphyton standing crop in certain 
microhabitats. 
© CSA 

698. Floristic quality indices for biotic assessment of 
depressional marsh condition in Florida. 
Cohen, M. J.; Carstenn, S.; and Lane, C. R. 
Ecological Applications 14(3): 784-794. (2004) 
NAL Call #:  QH540.E23; ISSN: 1051-0761 
Descriptors:  agricultural disturbance/ biological 
assessment/ coefficient of conservatism/ Florida (USA)/ 
floristic quality assessment index (FQAI)/ isolated 
depressional marshes/ landscape development intensity 
index (LDI)/ wetland condition  
Abstract:  Evaluation of wetland ecological condition 
requires quantitative biological indices for measuring 
anthropogenic impairment. We implemented a modified 
floristic quality assessment index (FQAI) protocol for 75 
isolated, depressional herbaceous wetland systems, 
exploring refinements of FQAI standard methods. Species 
encountered during sampling (n = 397) were assigned 
coefficients of conservatism (CC) by ten expert botanists 
working independently. A quantitative summary metric of 
adjacent site buffer (up to 100 m) land use intensity, called 
the landscape development intensity (LDI) index, was 
calculated for each wetland system to quantify expected 
anthropogenic impairment. The association between LDI 
and wetland community mean CC scores was strong and 
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conditionally independent of ecoregion. Weaker 
associations with LDI were observed for other community 
summary metrics, including richness-weighted FQAI. We 
inverted LDI to compute an intensity coefficient (IC), which 
quantifies observed buffer development intensity tolerated 
by each species. IC scores were significantly associated 
with CC scores on a species basis and strongly associated 
on a site mean basis. Growing interest in floristic quality 
assessment for regulatory purposes provides opportunities 
for formally linking expert opinion and ground observations 
of species-specific disturbance tolerance. 
© 2006 Elsevier B.V. All rights reserved. 

699. Forest harvesting effects on soil temperature, 
moisture and respiration in a bottomland hardwood 
forest. 
Londo, A. J.; Messina, M. G.; and Schoenholtz, S. H. 
Soil Science Society of America Journal 63(3):  
637-644. (1999) 
NAL Call #:  56.9 So3; ISSN: 0361-5995 
Descriptors:  lowland forests/ bottomland soils/ soil 
temperature/ soil water content/ carbon dioxide/ losses from 
soil/ clearcutting/ felling/ biogeochemical cycles/ emissions/ 
soil respiration/ Texas  
Abstract:  The effect of forest disturbance on C cycling has 
become an issue, given concerns about escalating 
atmospheric C content. We examined the effects of harvest 
intensity on in situ and laboratory mineral soil respiration in 
an East Texas bottomland hardwood forest between 6 and 
22 mo after harvesting. Treatments included a clearcut, a 
partial cut wherein approximately 58% of the basal area 
was removed, and an unharvested control. The soda-lime 
absorption technique was used for in situ respiration (CO(2) 
efflux) and the wet alkali method (NaOH) was used for 
laboratory mineral soil respiration. Soil temperature and 
moisture content were also measured. Harvesting 
significantly (P = 0.05) increased in situ respiration during 
most sampling periods. This effect was attributed to an 
increase in live root and microflora activity associated with 
postharvesting revegetation. In situ respiration increased 
exponentially (Q(10) relationship) as treatment soil 
temperatures increased (mean range 8.3-29.1 degree C), 
but followed a parabolic-type pattern through the range of 
soil moisture measured (mean range 10.4-31.5%). Mean 
rates of laboratory mineral soil respiration measured during 
the study were unaffected by cutting treatment for most 
sampling sessions. Overall, the mean rate of CO(2) efflux in 
the clearcuts (7.15 g CO(2) m(-2) d(-1)) was significantly 
higher than that in the partial cuts (5.95 g CO(2) m(-2) d(-
1)), which in turn was significantly higher than that in the 
controls (4.95 g CO(2) m(-2) d(-1)). Mass balance 
estimates indicate that these treatment differences will have 
little or no long-term effect on C sequestration of these 
managed forests. 
This citation is from AGRICOLA. 

700. Forest harvesting influence on water table 
dynamics in a Florida flatwoods landscape. 
Bliss, C. M. and Comerford, N. B. 
Soil Science Society of America Journal 66(4):  
1344-1349. (2002) 
NAL Call #:  56.9 So3; ISSN: 0361-5995 
Descriptors:  logging/ Pinus elliottii/ Taxodium distichum/ 
water table/ forest plantations/ swamps/ swamp soils/ 
wetland soils/ Florida  

Abstract:  Flatwoods are an important ecological plant 
community in the southeastern Coastal Plain with 
approximately one-third of Florida's flatwoods in timberland. 
This study was conducted to investigate hydroperiod 
changes in the water table of both hydric and nonhydric 
soils following harvest in a Florida cypress [Taxodium 
distichum (L.)]-pine (Pinus elliottii var. elliottii Engelm.) 
flatwoods landscape. Shallow water-table wells were 
established on a 42-ha area and divided into three 
harvesting treatments containing mature slash pine 
plantations and pine-cypress swamps: control, clearcut 
(both hydric and nonhydric soils harvested), and cypress 
swamps only harvested (hydric soils only harvested). 
Water-table measurements were obtained at 2-wk intervals 
for 6 yr. Harvesting treatments occurred 2 yr into the study. 
Regression equations created from preharvest water-table 
data between the control block and harvested blocks 
allowed us to predict uncut water-table responses in the cut 
areas. These predicted values were compared with the 
actual postharvest observations. The water-table level 
increased 48 and 49 cm and 19 and 21 cm in the hydric 
and nonhydric soils in the clearcut and cypress swamps 
only cut, respectively, during the first 126 d after harvesting. 
Significant differences (P < 0.10) in water-table depth 
because of harvesting occurred throughout the four 
postharvest years, but the differences were less than seen 
initially, and the pattern was seasonal. Compared with the 
predicted uncut condition, water tables tended to be lower 
(drier) during the growing season and higher (wetter) during 
the nongrowing season. These seasonal fluctuations were 
presumably driven by changes in evapotranspiration rates 
resulting from differences in leaf area of the pine canopy 
and understory. 
This citation is from AGRICOLA. 

701. Forestry and forest management impacts on 
wetlands. 
McKee, W. H.  
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. 216-224; 1985.  
NAL Call #:  QH76.5.C48P76; ISBN: 0911937196 
Descriptors:  wetlands/ water quality/ drainage/ forest 
management/ hydrology/ logging/ South Carolina  
This citation is from AGRICOLA. 

702. Ground-water-table rise after forest harvesting on 
cypress-pine flatwoods in Florida. 
Sun Ge; Riekerk, H.; and Kornhak, L. V. 
Wetlands 20(1): 101-112. (2000) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ forests/ harvesting/ ecosystems/ 
forest management/ upland areas/ water quality/ 
synecology/ wildlife/ habitats/ botanical composition/ 
logging/ hydrology/ forest influences/ groundwater level/ 
spatial variation/ temporal variation/ logging effects  
Abstract:  Forest removal represents one of the large-scale 
ecosystem disturbances that concern water quality 
degradation, species composition change, and wildlife 
habitat alteration along the Florida coast. A 5-year study 
was conducted with the objective of addressing the effects 
of 2 forest management scenarios on the water regimes of 
cypress/pine (Taxodium ascendens/Pinus elliottii, with 
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swamp tupelo Nyssa sylvatica var. biflora [N. biflora]) 
flatwoods ecosystems (cypress wetlands and pine uplands) 
in the lower coastal plain. Three experimental blocks (16-21 
ha) were used in this study, with one representing control 
(C), one wetlands-harvest-only (W), and one wetlands + 
uplands harvest (ALL). Within the centre of each block, a 
representative cypress wetland and its surrounding pine 
upland were extensively instrumented to quantify the 
changes of each hydrological variable induced by tree 
removal. Water levels in cypress wetlands in both treatment 
areas were significantly elevated about 32-41 cm on 
average, and outflow doubled in the 5-month dry period 
immediately following the tree harvesting. The ground-
water table in the upland was also raised by about 29 cm 
on average in the ALL treatment, but it was not affected 
significantly during the entire post-treatment period by 
treatment W. During wet periods, the treatment effects for 
both wetlands and uplands were not significant. Causes for 
spatial and temporal variability of hydrological responses to 
forest harvesting are speculated to be: (1) total 
evapotranspiration does not change significantly in 
flatwoods after tree removal during wet seasons; (2) 
specific yield of the flatwoods soils is variable in time and 
space; and (3) lateral water movement from uplands to 
wetlands. From this study, it is concluded that harvesting 
both uplands and wetlands causes greater response than 
harvesting wetlands only. The impacts lasted for more than 
2 years but were most pronounced only in the dry periods. 
Temporal and spatial variations of each hydrological 
component should be considered in evaluating the 
hydrological impact of forest management on the flatwoods 
landscape. 
© CAB International/CABI Publishing 

703. Harvest influences on floodwater properties in a 
forested floodplain. 
Clawson, R. G.; Lockaby, B. G.; and Rummer, R. B. 
Journal of the American Water Resources Association 
35(5): 1081-1088. (1999) 
NAL Call #:  GB651.W315; ISSN: 1093-474X 
Descriptors:  USA, Georgia/ forests/ water quality/ nutrients/ 
forestry/ biogeochemistry/ runoff/ flood plains/ water quality 
(natural waters)/ floodplains  
Abstract:  Floodplain forests directly influence water quality 
by serving as sinks, sources, or transformers of nutrients. 
Increases in the demand for timber raise the question of 
how silvicultural disturbance may affect this function. The 
objective of this research was to compare biogeochemical 
relationships between undisturbed vs. disturbed conditions 
in a floodplain forest. A randomized complete block design 
consisting of three blocks and two treatments (partial 
harvest and undisturbed) was installed on the Flint River 
floodplain, Georgia. The partial cut was conducted during 
September-October 1993. Automated water samplers were 
situated to sample during flood events as sheetflow entered 
and exited treatment plots during the 1994, 1995 and 1996 
flood seasons. Pre- vs. post-contact comparisons indicated 
that the undisturbed floodplain has minimal influence on 
water chemistry at this scale of measurement. Although the 
partial harvest on an 8-ha scale had minimal effect upon 
sheetflow water chemistry for three years following harvest, 
the data suggest that harvests may stimulate a minor 
increase in Ca and K sink activity. 
© CSA 

704. Herbivorous insect response to group selection 
cutting in a southeastern bottomland hardwood forest. 
Ulyshen, Michael D.; Hanula, James L.; Horn, Scott; Kilgo, 
John C.; and Moorman, Christopher E. 
Environmental Entomology 34(2): 395-402. (2005) 
NAL Call #:  QL461.E532; ISSN: 0046-225X  
http://www.srs.fs.usda.gov/pubs/21698 
Descriptors:  selection cutting/ uneven-aged silviculture/ 
forest openings/ forest management  
Abstract:  We compared the response of ground beetles 
(Coleoptera: Carabidae) to the creation of canopy gaps of 
different size (0.13, 0.26, and 0.50 ha) and age (1 and 7 
years) in a bottomland hardwood forest (South Carolina, 
USA). Samples were collected four times in 2001 by 
malaise and pitfall traps placed at the center and edge of 
each gap, and 50 m into the surrounding forest. Species 
richness was higher at the center of young gaps than in old 
aps or in the forest, but there was no statistical difference in 
species richness between old gaps and the forests 
surrounding them. Carabid abundance followed the same 
trend, but only with the exclusion of Semiardistomis viridis 
(Say), a very abundant species that differed in its response 
to gap age compared to most other species. The carabid 
assemblage at the gap edge was very similar to that of the 
forest, and there appeared to be no distinct edge 
community. Species known to occur in open or disturbed 
habitats were more abundant at the center of young gaps 
than at any other location. Generalist species were 
relatively unaffected by the disturbance, but one species 
(Dicaelus dilatatus Say) was significantly less abundant at 
the centers of young gaps. Forest inhabiting species were 
less abundant at the centers of old gaps than in the forest, 
but not in the enters of young gaps. Comparison of 
community similarity at various trapping locations showed 
that communities at the centers of old and young gaps had 
the lowest similarity (46.5%). The community similarity 
between young gap centers and nearby forest (49.1%) and 
old gap centers and nearby forest (50.0%) was similarly 
low. These results show that while the abundance and 
richness of carabids in old gaps was similar to that of the 
surrounding forest, the species composition between the 
two sites differed greatly. 
This citation is from Treesearch. 

705. Hydrological aspects of cypress wetlands in 
coastal-region pine forests and impacts of 
management practices. 
Fares, Ali; Mansell, R. S.; and Comerford, N. B. 
Soil and Crop Science Society of Florida Proceedings 55: 
52-58. (1996) 
NAL Call #:  56.9 So32; ISSN: 0096-4522 
Descriptors:  coastal region pine forest/ cypress wetlands/ 
evapotranspiration/ ground water/ habitat/ hydrology/ land 
development/ management practices/ mathematical model/ 
precipitation/ silviculture/ surface water/ terrestrial ecology  
Abstract:  Hydrology for cypress pond/flatwood pine (CPFP) 
systems located in coastal regions of the southeastern USA 
is a primary driving force influencing ecology, land 
development, and persistence of CPFP systems. Water 
budget analysis provides a means to quantify water 
entering, undergoing storage in, and leaving such systems. 
Precipitation, evapotranspiration, ground water, surface 
water and water storage in the vadose zone represent the 
main components of CPFP water budgets. Precipitation is 
considered the main water inflow component, and ET is the 
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major pathway of water consumption, with ground and 
surface waters being dynamically connected. Alternative 
silviculture management practices such as establishing 
unharvested buffer zones, and partial harvesting, should be 
tested in flatwood pine forests. However, field experiments 
involving these alternative scenarios are costly and time-
consuming. Mathematical models can be used to lessen 
the number of required field experiments and to investigate 
important parameters and variables that most influence this 
system. A need exists for multi-dimensional mathematical 
models to describe water flow and solute transport for 
transient flow in a variably saturated media, such as the 
model WETLANDS. These models can be used to simulate 
the dynamic connection between free water in ponds and 
subsurface water in surrounding flatwood forests. The 
models should include temporal and spatial plant uptake of 
both water and solutes. This paper gives an overview of the 
hydrology of CPFP systems, along with current and 
alternative management practices utilized for these 
environments. This type of information is helpful for field 
hydrologists, mathematical modelers working on such 
systems, and regulatory agencies dealing with these 
environments. 
© The Thomson Corporation 

706. Hydrological/environmental impacts of tree 
harvesting within flatwood pine forests upon local 
wetlands. 
Fares, A.; Mansell, R. S.; and Bloom, S. A. 
In: Subsurface hydrological responses to land cover and 
land use changes/ Taniguchi, Makoto. 
Boston: Kluwer Academic, 1997; pp. 167-186 
NAL Call #:  GB1001.2.S83 1997 
Descriptors:  wetlands/ swamps/ land management/ water 
quality/ flow/ groundwater/ hydrology/ environmental 
impact/ forests/ harvesting/ models/ pollution/ clear felling/ 
contamination 
Abstract:  The impact of different management practices on 
the hydrology of cypress (Taxodium distichum) 
pond/flatwood (Pinus elliotti and Pinus palustris) systems 
was simulated using a multi-dimensional water flow and 
solute transport model (WETLANDS). Three hypothetical 
weather years were used. Results of these simulations 
revealed that during periods of positive net water input 
(NWI) flatwood areas undergo slow surface drainage by 
inter-connected strands of cypress ponds. It is during such 
times of the year that a high potential exists for 
contamination of the pond surface water. However, there is 
no concern about contaminant movement into the pond 
during a H&W year where NWI is negative throughout the 
year. Total tree harvest resulted in suppressed water 
consumption by ET such that water levels in the cypress 
pond were higher and water table depths were shallower. 
Total clear cut of the forest resulted in higher potential of 
contaminant movement into the pond as a result of the high 
NWI and a high water table through the simulated year. 
Unharvested buffer zones adjacent to ponds provided 
significant hydrological/environmental benefits to total 
harvesting. 
© CAB International/CABI Publishing 

707. The hydrology of cypress wetlands in Florida pine 
flatwoods. 
Riekerk, H. and Korhnak, L. V. 
Wetlands 20(3): 448-460. (2000) 

NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ hydrology/ logging/ runoff/ best 
management practices/ lumber/ environmental impact/ 
ecosystem disturbance/ forest industry/ evapotranspiration/ 
taxodium ascendens/ USA, Florida/ USA, Florida/ habitat 
community studies  
Abstract:  The poorly drained pine flatwoods of the Lower 
Coastal Plain of the Southern United States, including 
Florida, contain many pond cypress (Taxodium ascendens) 
wetlands, which cover about one-third of the area. 
Management of the resource includes pine silviculture and 
cypress harvesting for lumber, plywood, paper, and mulch. 
Concern about the ecological impacts and hydrologic 
effects prompted a cooperative study of cypress wetlands 
integrating several disciplines. This paper reports results of 
clear-cut harvesting on the wetland hydrology. Three 
wetlands of about 0.5 ha were selected and instrumented to 
measure the climatic and hydrologic variables before and 
after treatments from January 1993 to January 1997. 
Silvicultural treatments were wetland-only clear-cut 
harvesting, wetland plus surrounding upland clear-cut 
harvesting, and an undisturbed control. The absence of 
observable soil surface runoff (high infiltration rate) and 
slow ground-water movement in the upland pine flatwoods 
suggested that normally the precipitation and 
evapotranspiration balanced each other and that the 
wetlands generated most of the runoff from the landscape 
mosaic as a whole. However, the results showed that open-
water evaporation after wetland harvesting exceeded 
evapotranspiration of the control, explaining in part a 
decrease in outflow after wetland-only harvesting. 
Increased runoff from the pine upland, generated by 
reduced evapotranspiration and expanded saturated areas 
after clear-cut harvesting, apparently was buffered to some 
extent by increased evaporation from the embedded clear-
cut cypress wetland. The average open-water area was 
about fifty percent larger than the wetland area as defined 
by the vegetation. However, excess wetland water balance 
data suggested the presence of a rain-catchment area that 
was 2-3 times larger than the vegetative wetland area 
because of semi-saturated soil in the low slopes. Therefore, 
the actual catchment area of a cypress wetland in the pine 
flatwoods may be variable in time, space, and silviculture 
depending on the topography, the extent of open water, 
and saturated soil. The application of this information in 
water management is for better control of first-year runoff 
from the pine-cypress landscape as a whole. Furthermore, 
silvicultural Best Management Practices for cypress 
wetland water management need to consider a variable 
source area for surface-water pollution that is larger than 
the wetland area as defined by the vegetation. 
© CSA 

708. Impact of agricultural drainage activities in the 
coastal flats region of the Chesapeake Bay. 
Hall, T. N.  
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. 199-207; 1985.  
NAL Call #:  QH76.5.C48P76; ISBN: 0911937196 
Descriptors:  wetlands/ drainage/ water quality/ water 
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This citation is from AGRICOLA. 
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fire, altered hydrology, or both, which link the distinctive 
vegetation types. Thus, a range of vegetation types may be 
suitable as potential restoration goals for these 
depressional wetlands. We suggest that the opportunities 
or constraints for use of prescribed fire in the long-term 
management,of restored wetlands and adjacent uplands 
should be a significant consideration in the development of 
restoration strategies targeting specific plant communities. 
This citation is from Treesearch. 

793. Distribution of ammonium-N in the water-soil 
interface of a surface-flow constructed wetland for 
swine wastewater treatment. 
Szogi, A. A. and Hunt, P. G. 
Water Science and Technology 44(11/12): 157-162. (2001) 
NAL Call #:  TD420.A1P7; ISSN: 0273-1223 
Descriptors:  ammonia/ ammonium nitrogen/ artificial 
wetlands/ denitrification/ denitrifying microorganisms/ 
diffusion/ nitrification/ piggery effluent/ polluted water/ 
pollution control/ soil water/ volatilization/ waste 
management/ waste water/ waste water treatment/  
water pollution  
Abstract:  Most livestock waste waters treated in 
constructed wetlands are typically rich in ammonium N. The 
objective of this study, which was conducted in North 
Carolina, USA, was to evaluate the soil-water ammonium 
distribution and the diffusive flux through the soil-water 
interface. Wetland system 1 was planted to rush (Juncus 
effusus) and bulrushes (Scirpus americanus, S. cyperinus 
and S. validus), and wetland system 2 was planted to bur-
reed (Sparganium americanum) and cattails (Typha latifolia 
and T. angustifolia). Nitrogen was applied at a rate of 2.5 g 
m-2 day-1. Interstitial soil water was sampled at 9, 24, 50, 
and 70 m from the inlet. In both wetlands, we found that 
NH4+ diffusion gradient and N losses were highest in the 
wetland system with lowest water depth. From other 
studies, we knew that shallower depths may have promoted 
a more effective interfacing of nitrifying and denitrifying 
environments. In turn, this N reduction in the water column 
may be the reason for steady NH4+-N upward diffusion 
fluxes. The assumed mechanism for N removal has been 
nitrification and denitrification but ammonia volatilization 
could also have occurred. Although diffusion may explain a 
significant portion of the material transport between the soil-
water interface, the large differences in concentrations 
between outlet and inlet need further explanation. 
© CAB International/CABI Publishing 

794. Ecotone characterization between upland longleaf 
pine/wiregrass stands and seasonally-ponded isolated 
wetlands. 
Kirkman, L. K.; Drew, M. B.; West, L. T.; and Blood, E. R. 
Wetlands 18(3): 346-364. (Sept. 1998) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ seasonal variations/ vegetation/ 
rehabilitation/ multivariate analysis/ soil properties/ karst/ 
grasses/ species diversity/ decision making/ moisture/ 
community composition/ plant populations/ ecological 
distribution/ fire/ soils/ nature conservation/ ecosystem 
management/ environment management/ environmental 
factors/ ecotones/ forests/ fires/ soil/ USA, Georgia, 
Southwestern/ depressional wetlands/ water and plants/ 
habitat community studies/ conservation, wildlife 
management and recreation/ freshwater pollution  
Abstract:  We examined the physical and ecological 

characteristics of ecotones between longleaf pine/wiregrass 
upland and seasonally-ponded isolated wetlands 
dominated by herbaceous species in a fire-maintained karst 
landscape of southwestern Georgia. The purpose of this 
study was to 1) examine patterns of plant species richness 
across the upland/wetland transitional zone relative to 
elevation and moisture gradients; 2) identify discontinuities 
(boundaries) of soil morphological characteristics, soil 
moisture, soil nutrient availability, and vegetation and their 
spatial relationships in the ecotone; and 3) examine the 
degree of coincidence of ecological thresholds with that of 
jurisdictional wetland/upland boundaries. Transects from 
upland to wetland were established relative to hydric soil 
boundaries for measurements of vegetation abundance, 
biomass, volumetric soil moisture, oxidation reduction 
potential, relative elevation, soil textural analysis by 
horizon, and available nitrogen and phosphorous. We used 
a moving windows analysis and multivariate analyses to 
examine ecological discontinuities in the ecotone. Ground-
cover species richness was high along all transects with a 
peak in species richness in the non-hydric ecotonal zone. 
Abrupt changes in vegetation and environmental variables 
(soil moisture, soil depth to argillic horizon, and soil texture) 
were generally located below the hydric soil boundary and 
are likely related to frequent fire regimes. Discrepancies 
occurred in the determination of hydrophytic vegetation 
depending on methodology. These results have 
implications for the conservation of regional diversity, for 
depressional wetland restoration, and for regulatory 
decisions. 
© CSA 

795. Effect of a mesohaline constructed wetland on 
water chemistry discharged from a shrimp aquaculture 
facility in South Texas. 
Badrinarayanan, H. 2001. 
Texas A&M University - Kingsville  
Notes: Degree: MS 
Descriptors:  wetlands/ shrimp culture/ aquaculture 
effluents/ water quality/ pollution control/ eutrophication/ 
USA, Texas/ effects of aquaculture on the environment/ 
effects of aquaculture on the environment/ prevention and 
control/ water & wastewater treatment 
Abstract:  A 7.69 ha (19-acre) mesohaline (3-8 ppt) 
constructed wetland treating 13644 m[super]3/day (3.6 
MGD) of effluent from 8.09 ha (20 acres) of intensively 
farmed shrimp ponds at the Loma Alta Shrimp Aquaculture 
Facility (LASAF), located in the semi-arid environment of 
South Texas, was found to reduce concentrations of total 
phosphorus, total suspended solids and inorganic 
suspended solids by 19%, 51% and 62%, respectively 
during the recirculation period and maintained consistently 
low levels of carbonaceous biochemical oxygen demand, 
dissolved oxygen, total ammonia and nitrate. Additionally, 
the size of wetland needed to treat total phosphorus, total 
suspended solids and inorganic suspended solids in the 
shrimp pond effluent to minimum achievable levels during 
recirculation was found to be in the ratio of 13:1, 6:1 and 
6:1 (pond:wetland), respectively. The model, MARSH- DO, 
was developed and simulated to understand the effects of 
inorganic and organic loads on long-term behavior of 
dissolved oxygen in the wetland. Based on MARSH-DO, 
organic loading had the greatest impact on the dissolved 
oxygen concentration in the system. The goal of this study 
was to determine how well a constructed wetland 
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performed as a filter in a full-scale shrimp aquaculture 
operation. A constructed wetland was shown to perform 
satisfactorily as a recirculation filter in a full-scale shrimp 
aquaculture operation, reducing the impact of effluent on 
local water bodies, saving large quantities of water and 
providing valuable ecological habitat. (Abstract shortened 
by UMI.) 
© CSA 

796. Effect of forested wetlands on nitrate 
concentrations in ground water and surface water on 
the Delmarva Peninsula. 
Phillips, P. J.; Denver, J. M.; Shedlock, R. J.; and  
Hamilton, P. A. 
Wetlands 13(2 Special issue): 75-83. (1993) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ hydrology/ vegetation cover/ 
agriculture/ water quality/ nitrates/ ground water/ surface 
water/ forests/ USA, Maryland/ USA, Delaware/ USA, 
Virginia/ forests/ USA, Delmarva Peninsula/ vegetation 
cover/ nitrates/ geochemistry of sediments  
Abstract:  The Delmarva Peninsula is an extensively farmed 
region in which nitrate from commercial fertilizers and 
poultry has entered the ground water and streams. The 
peninsula contains forested wetlands in a variety of 
settings, and their size and location are a result of the 
surrounding hydrologic and soil conditions. Three regions, 
here referred to as hydrogeomorphic regions, were 
selected for study. Each region has characteristic geologic 
and geomorphic features, soils, drainage patterns, and 
distribution of farmland, forests, and forested wetlands. In 
all three regions, forested wetlands generally occupy poorly 
drained areas whereas farmlands generally occupy well-
drained areas. The three hydrogeomorphic regions studied 
are the well-drained uplands, the poorly drained uplands, 
and the surficial-confined region. The well-drained uplands 
have the largest amount of farmland and the smallest 
amount of forested wetlands of the three regions; here the 
forested wetlands are generally restricted to narrow riparian 
zones. The poorly drained uplands contain forested 
wetlands in headwater depressions and riparian zones that 
are interspersed among well-drained farmlands. The 
surficial-confined region has the smallest amount of 
farmland and largest amount of forested wetlands of the 
three regions studied. Wetlands in this region occupy the 
same topographic settings as in the poorly drained uplands. 
Much of the farmland in the surficial-confined region was 
previously wetland. Nitrate concentrations in ground water 
and surface water on the peninsula range widely, and their 
distribution reflects (1) the interspersion of forests among 
farmland, (2) hydrogeologic conditions, (3) types of soils, 
and (4) the ground-water hydrology of forested wetlands. 
The well-drained uplands had higher median nitrate 
concentrations in ground water than the poorly drained 
uplands or the surficial-confined region. The highest nitrate 
concentrations were in oxic parts of the aquifer, which are 
beneath well-drained soils that are farmed, and the lowest 
were in anoxic parts of the aquifer, which are beneath 
poorly drained soils overlain by forested wetlands. The 
effect of forested wetlands on water quality depends on the 
hydrogeologic conditions, extent of farming, and type of 
soils. The three regions contain differing combinations of 
these factors and thus are useful for isolating the effects of 
forested wetlands on water quality. 
© CSA 

797. Effects of agriculture and wetland restoration on 
hydrology, soils, and water quality of a Carolina bay 
complex. 
Bruland, G. L.; Hanchey, M. F.; and Richardson, C. J. 
Wetlands Ecology and Management 11(3): 141-156. (2003) 
NAL Call #:  QH541.5.M3 W472; ISSN: 0923-4861 
Descriptors:  wetlands/ water quality/ agriculture/ soil/ 
hydrology/ ecosystems/ forests/ restoration/ environment 
management/ soils/ swamps/ water table/ agricultural 
pollution/ sediment chemistry/ nutrients (mineral)/ nitrogen/ 
phosphorus/ outflow/ environmental restoration/ USA, North 
Carolina, Cumberland cty./ USA, North Carolina/ nitrogen/ 
phosphorus/ Carolina bays  
Abstract:  We compared hydrology, soils, and water quality 
of an agricultural field (AG), a two-year-old restored wetland 
(RW), and two reference ecosystems (a non-riverine 
swamp forest (NRSF) and a high pocosin forest (POC)) 
located at the Barra Farms Regional Wetland Mitigation 
Bank, a Carolina bay complex in Cumberland County, 
North Carolina. Our main objectives were to: 1) determine if 
the RW exhibited hydrology comparable to a reference 
ecosystem, 2) characterize the soils of the AG, RW, and 
reference ecosystems, and 3) assess differences in water 
quality in the surface outflow from the AG, RW, and 
reference ecosystems. Water table data indicated that the 
hydrology of the RW has been successfully reestablished 
as the hydroperiod of the RW closely matched that of the 
NRSF in 1998 and 1999. Jurisdictional hydrologic success 
criterion was also met by the RW in both years. To 
characterize soil properties, soil cores from each 
ecosystem were analyzed for bulk density (D sub(b)), total 
carbon (C sub(t)), nitrogen (N sub(t)), and phosphorus (P 
sub(t)), extractable phosphate (PO sub(4w)), nitrogen (N 
sub(ex)), and cations (Ca sub(ex), Mg sub(ex), K sub(ex), 
Na sub(ex)), as well as pH. Bulk density, P sub(t), Ca 
sub(ex), Mg sub(ex), and pH were greatly elevated in the 
AG and RW compared to the reference ecosystems. Water 
quality monitoring consisted of measuring soluble reactive 
phosphorus (SRP), total phosphorus (TP), nitrate + nitrite 
(NOX), and total nitrogen (TN) concentrations in surface 
water from the AG, RW, and reference outflows. Outflow 
concentrations of SRP, TP, and NOX were highest and 
most variable in the AG, while TN was highest in the 
reference. This study suggested that while restoration of 
wetland hydrology has been successful in the short term, 
alteration of wetland soil properties by agriculture was so 
intense, that changes due to restoration were not apparent 
for most soil parameters. Restoration also appeared to 
provide water quality benefits, as outflow concentrations of 
SRP, TP, NOX, and TN were lower in the RW than the AG. 
© CSA 

798. Effects of pumped agricultural drainage water on 
wetland water quality. 
Gilliam, J. W.; Chescheir, G. M.; Skaggs, R. W.; and 
Broadhead, R. G.  
In: Ecology and management of wetlands: Management, 
use and value of wetlands. Hook, D. D. (eds.); Vol. 2. 
Beckenham, Kent, UK: Croom Helm Ltd.; pp. 275-283; 
1988.  
Descriptors:  wetlands/ drainage systems/ land types/ 
drainage water/ nutrients/ removal/ sediment  
Abstract:  Two wetland filter areas in North Carolina were 
very effective in removing sediment, total P, total Kjeldahl N 
and nitrate N from pumped drainage water before it 
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reached an outlet. The occurrence of a "worst case" event 
(a very wet period during May-June shortly after fertilization 
and tillage) led to improvement of the design. 
© CAB International/CABI Publishing 

799. Effects of soil pH, redox potential, and elevation 
on survival of Spartina patens planted at a west central 
Florida salt marsh restoration site. 
Anastasiou, C. J. and Brooks, J. R. 
Wetlands 23(4): 845-859. (Dec. 2003) 
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Descriptors:  wetlands/ salt marshes/ survival/ 
environmental restoration/ soil chemistry/ pH effects/ soils/ 
redox potential/ transplants/ restoration/ abiotic factors/ 
plant populations/ vegetation cover/ transplantation/ 
introduced species/ environmental effects/ sediment 
chemistry/ aquatic plants/ hydrogen ion concentration/ 
Spartina/ salinity/ grasses/ acidic soils/ Spartina patens/ 
Casuarina/ USA, Florida, Tampa Bay/ reclamation/ 
physiology, biochemistry, biophysics/ conservation, wildlife 
management and recreation/ chemical processes  
Abstract:  Planting Spartina patens (Salt Meadow Cord 
Grass) is an integral part of restoring salt marshes along 
Tampa Bay, Florida, USA. Of the salt marsh species that 
are planted, S. patens often has the lowest survivorship. 
State managers have hypothesized that this low 
survivorship is related to transplant shock and to acidic soil 
conditions commonly found under dense stands of 
Casuarina sp. (Australian Pine), an exotic invasive. This 
study documents planted S. patens health and survivorship 
over 11 months at a restoration site previously dominated 
by Casuarina sp. Three plots of 100 plants each were 
established in varying soil pH, with each plot covering 
above and below the recommended elevation range for S. 
patens. Transplant shock occurred within the first thirty 
days after planting and affected overall survival. Spartina 
patens survival was not affected by soil pH (p = 0.827) as 
evidenced by the presence of healthy individuals outside 
the plots, in soil pH ranging from 4.76 to 8.94. However, 
there was a sharp decline in plant health when redox 
potentials fell below -50 mV. Although elevation and redox 
potential were highly correlated (p < 0.001, R2 = 0.736), 
plant health varied more with elevation (p < 0.001, R2 = 
0.387) than redox potential (p < 0.001, R2 = 0.950), 
suggesting that elevation, while a good coarse predictor of 
site suitability, may not always be the best measure. Redox 
potential should be monitored, in addition to measuring 
elevation, to avoid planting in highly reduced areas. 
Furthermore, adjusting the lower limit of the target elevation 
range to a higher elevation will increase the amount of 
survivorship. 
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800. Effects of structural marsh management and 
winter burning on plant and bird communities during 
summer in the Gulf Coast Chenier Plain. 
Gabrey, S. W.; Afton, A. D.; and Wilson, B. C. 
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801. Elevation, competition control, and species affect 
bottomland forest restoration. 
McLeod, K. W.; Reed, M. R.; and Wike, L. D. 
Wetlands 20(1): 162-168. (2000) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  bottomland hardwood/ competition/ 
reforestation/ restoration/ southeastern United States/ 
swamp/ vegetation control  
Abstract:  This experiment examined how elevation and 
control of early successional vegetation would affect the 
growth and survival of tree species used in restoration. 
Vegetation was controlled by either mowing or spraying 
with Accord [glyphosate, -(phosphononomethyl)glycine, in 
the form of its isopropylamine salt] herbicide. These control 
methods were applied to either the entire plot or a narrow 
1-m strip where seedlings were to be planted. A fifth 
treatment (control) had seedlings planted into the existing 
vegetation. Species planted were baldcypress (Taxodium 
distichum), water tupelo (Nyssa aquatica), willow oak 
(Quercus phellos), Nuttall oak (Q. nuttallii), overcup oak (Q. 
lyrata), and cherrybark oak (Q. falcata var. pagodaefolia). 
Seedlings were randomly planted in late April 1993 with six 
rows in each plot and six trees per row on a 2 x 2 m 
spacing with five replicate plots per treatment. Survival was 
not enhanced by any competition control treatment, but 
survival among species differed. All six species had overall 
survival > 90% in autumn 1993. Species survival was 
affected by several summer floods during 1994. 
Baldcypress and overcup oak survival was greater than 
89%, while water tupelo, Nuttall oak, and willow oak were 
all approximately 70%, and cherrybark oak was only 29%. 
By the end of 1995, survival of all species decreased 
further, but the species groupings remained the same. 
Survival and height growth of baldcypress and water tupelo 
were greatest at lower planting elevations. At higher 
elevations, survival of cherrybark oak and willow oak were 
greatest, while overcup oak and Nuttall oak were 
unaffected by elevation. Thus, controlling the herbaceous 
vegetation did not affect survival or growth as much as 
relative planting elevation due to site flooding and the flood 
tolerance of the species. All of the species in this 
experiment except cherrybark oak were successfully 
established. 
© 2006 Elsevier B.V. All rights reserved. 
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Florida, Everglades/ treatment wetlands/ water quality 
control/ water resources and supplies/ conservation, wildlife 
management and recreation/ freshwater pollution/ water 
and wastewater treatment  
Abstract:  The Everglades is a vast subtropical wetland that 
dominates the landscape of south Florida and is widely 
recognized as an ecosystem of great ecological 
importance. As a result of anthropogenic disturbances over 
the past 100 years (i.e., agricultural and urban 
development, eutrophication resulting from stormwater 
runoff, changes in hydrology and invasion of exotic 
species), the biotic integrity of the entire Everglades is now 
threatened. To protect this valuable resource, the state of 
Florida and the Federal Government, in cooperation with 
other interested parties, have developed a comprehensive 
restoration strategy that addresses controlling excess 
nutrient loading and reestablishment of a more natural 
hydrology. These efforts include building approximately 
17,000 ha of treatment wetlands, referred to as Stormwater 
Treatment Areas, to treat surface runoff before it is 
discharged into the Everglades. We briefly discuss the 
history of the Everglades in the context of environmental 
disturbance and outline the steps being taken to ensure its 
survival for future generations. 
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803. Estimating the effectiveness of vegetated 
floodplains/wetlands as nitrate-nitrite and 
orthophosphorus filters. 
Yates, P. and Sheridan, J. M. 
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Abstract:  The role of vegetated floodplains/wetlands on the 
stream water quality of agroecosystems in the Coastal 
Plain region of the southeastern United States is reported. 
Water-borne nitrate plus nitrite nitrogen budgets and 
orthophosphate phosphorus budgets from a cropped 
agricultural area were compared with those of a watershed 
with alluvial forests below the cropped areas. Analyses 
were made to determine if observed differences in nutrient 
concentrations and loads were the result of dilution of 
cropped area runoff by flows from non-cropped areas. 
Reductions in the observed levels of nitrate plus nitrite 
nitrogen and orthophosphate phosphorus between upland 
cropped areas and watershed outlets exceed reductions 
that would be caused by dilution effects. Significant portions 
of the observed nutrients leaving cropped areas were 
retained, utilized and/or transformed in the vegetated 
floodplains/wetlands characteristic of these Coastal Plain 
watersheds. (Author 's abstract) 
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804. Evaluating acute toxicity of methyl parathion 
application in constructed wetland mesocosms. 
Milam, C. D.; Bouldin, J. L.; Farris, J. L.; Schulz, R.; Moore, 
M. T.; Bennett, E. R.; Cooper, C. M.; and Smith, S. 
Environmental Toxicology 19(5): 471-479. (Oct. 2004) 
NAL Call #:  RA1221.T69; ISSN: 1520-4081 
Descriptors:  Ceriodaphnia (Cladocera)/ Hyalella azteca 
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semiaquatic habitat/ fertilizer and pesticide pollution/ toxic 
effects/ fertilizers and pesticides/ methyl parathion/ 
Mississippi/ Oxford/ toxic effects of methyl parathion/ 
constructed wetland mesocosms  
Abstract:  Wetland ecosystems have reduced ambient 
levels of various organic and metallic compounds, although 
their effectiveness on agricultural pesticides is not well 
documented. Five stations within each of two 10 X 50 m 
constructed wetlands (two vegetated, two nonvegetated) 
were selected to measure the fate and effects of methyl 
parathion (MeP). Following a simulated storm event (0.64 
cm of rainfall), aqueous, sediment, and plant samples were 
collected and analyzed spatially (5, 10, 20, and 40 m from 
the inlet) and temporally (after 3-10 days) for MeP 
concentrations and for the impact of those concentrations 
on the aquatic fauna. Aqueous toxicity to fish decreased 
spatially and temporally in the vegetated mesocosm. 
Pimephales promelas survival was significantly reduced, to 
68%, at the 10-m station of the nonvegetated wetlands (3 h 
postapplication), with pesticide concentrations averaging 
9.6 [mu]g MeP/L. Ceriodaphnia in both the vegetated and 
nonvegetated wetlands was sensitive (i.e., a significant 
acute response to MeP occurred) to pesticide 
concentrations through 10 days postapplication. Mean MeP 
concentrations in water ranged from 0.5 to 15.4 [mu]g/L 
and from 0.1 to 27.0 [mu]g/L in the vegetated and 
nonvegetated wetlands, respectively. Hyalella azteca 
aqueous tests resulted in significant mortality in the 5-m 
vegetated segment 10 days after exposure to MeP (2.2 
[mu]g/L. Solid-phase (10-day) sediment toxicity tests 
showed no significant reduction in Chironomus tentans 
survival or growth, except for the sediments sampled 3 h 
postapplication in the nonvegetated wetland (65% survival). 
Thereafter, midge survival averaged >87% in sediments 
sampled from both wetlands. These data suggest that 
wetlands play a significant role in mitigating the effect of 
MeP exposure in sensitive aquatic biota. [copyright] 2004 
Wiley Periodicals, Inc. 
© The Thomson Corporation 

805. Evaluation of wetland buffer areas for treatment of 
pumped agricultural drainage water. 
Chescheir, G. M.; Skaggs, R. W.; and Gilliam, J. W. 
Transactions of the ASAE 35(1): 175-182. (1992) 
NAL Call #:  290.9 AM32T; ISSN: 0001-2351 
Descriptors:  drainage water/ decontamination/ hydrology/ 
simulation models/ wetland soils/ North Carolina  
Abstract:  A computer method was developed for predicting 
nutrient and sediment removal from agricultural drainage 
water pumped onto wetland buffer areas. The method 
utilizes a model for simulating drainage from agricultural 
land and a model for simulating overland flow, and nutrient 
and sediment removal on wetlands. Both simulation models 
were calibrated using data collected in field experiments. 
The simulation models were then coupled to predict the 
percent removal of sediment, total phosphorus (P), total 
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Kjeldahl nitrogen (TKN), and nitrate nitrogen (NO3-N) from 
drainage water for a 20-year period of climatological data. 
This method predicted that the 240 ha wetland buffer at the 
field research site could be expected to remove over 79% 
of the TKN, NO3-N, P, and sediment in drainage water from 
a 1250 ha agricultural watershed. The method was used to 
evaluate the effects of buffer size and shape on the nutrient 
and sediment removal effectiveness of the wetland. 
This citation is from AGRICOLA. 

806. Evapotranspiration from Florida pondcypress 
swamps. 
Ewel, K. C. and Smith, J. E. 
Water Resources Bulletin 28(2): 299-304.  
(Mar. 1992-Apr. 1992) 
NAL Call #:  292.9 AM34; ISSN: 0043-1370. 
Notes: USDI grant no. 14-08-0001-G899 
Descriptors:  evapotranspiration/ Florida/ cypress swamps/ 
clear cutting/ forest management/ coastal plain/ water level/ 
swamps/ canopy/ trees/ growth/ pine trees/ interception/ 
wetland enhancement/ water resources management/ 
evaporation and transpiration/ watershed protection  
Abstract:  Pondcypress (Taxodium distichum var. nutans) 
dominates small isolated swamps throughout Florida and 
the southeastern coastal plain. The wide distribution of 
coastal swamps and the increasing interest in managing 
them for various purposes have made it important that the 
role of cypress swamps in regional ecological relationships 
be better understood. Diurnal changes in water levels in 3 
swamps dominated by pondcypress, were measured in 
central Florida for 4 years to obtain additional 
documentation of relatively low evapotranspiration (ET) 
rates. Two of these swamps were monitored for another 3 
years after one of them was clearcut. Estimated annual ET 
from undisturbed cypress swamps varied from 38 cm/yr, 
averaging 60 cm (not including interception). Faster ET 
rates may have been related to faster pondcypress growth 
rates, a greater proportion of hardwoods in the canopy, and 
clearcutting in the surrounding pine plantation. The average 
ET rate was considerably lower then ET rates that have 
been estimated for north Florida pine plantations. However, 
incorporating estimates of interception indicates that overall 
ET rates in pondcypress swamps may be only slightly lower 
than ET from pine plantations. ET decreased only 5% in 
one swamp after it was clearcut, indicating that this 
management practice is not likely to affect regional water 
balances. (Author's abstract) 
© CSA 

807. The Everglades nutrient removal project: A 
constructed wetland designed to treat agricultural 
runoff drainage. 
Abtew, W.; Chimney, M. J.; Kosier, T.; Guardo, M.; 
Newman, S.; and Obeysekera, J.  
In: Versatility of Wetlands in the Agricultural Landscape. 
(Held 17 Sep 1995-20 Sep 1995 at Hyatt Regency,  
Tampa, Fla.) 
St Joseph, Mo.: American Society of Agricultural Engineers 
(ASAE); pp. 45-56; 1995.  
NAL Call #:  QH87.3.V47 1995 
Descriptors:  wetlands/ marshes/ variation/ aerial 
photography/ nutrients/ removal/ losses from soil/ runoff/ 
drainage water/ phosphorus/ land types  
Abstract:  The 1544 ha Everglades Nutrient Removal 
Project (ENR) was designed to reduce P contents in 

agricultural runoff/drainage. ENR was built on former 
cropland and consists of 5 cells ranging from 55 (buffer cell) 
to 525 ha. The Buffer Cell distributes inflow to 2 
independent treatment trains. The other cells are either 
natural cattail marshes, planted mixed marsh or 
periphyton/submerged macrophyte community. Aerial 
photography was used to document spatial and temporal 
changes in the ENR macrophyte community. Preliminary 
observations showed that total P outflow was about 5 times 
lower than the inflow amounts. 
© CAB International/CABI Publishing 

808. Extreme spatial variability and unprecedented 
methylmercury concentrations within a constructed 
wetland. 
Rumbold, D. G. and Fink, L. E. 
Environmental Monitoring and Assessment 112(1-3):  
115-135. (2006) 
NAL Call #:  TD194; ISSN: 0167-6369 
Descriptors:  toxicology/ freshwater ecology: ecology, 
environmental sciences/ pollution assessment control and 
management/ bioprocess engineering/ constructed wetland/ 
applied and field techniques/ spatial variability/ agricultural 
runoff/ surfacewater/ eutrophication reduction/ stormwater 
treatment area  
Abstract:  We began monitoring concentrations of both total 
mercury (THg) and methylmercury (MeHg) in surface water 
at Stormwater Treatment Area-2 (STA) on July 20, 2000. 
This 2602 hectare STA was constructed with three 
independent marshes to remove phosphorus from 
agricultural runoff and reduce eutrophication in the northern 
Everglades. However, there was concern that in doing so, 
STA-2 might inadvertently worsen the existing mercury 
problem in the Everglades. Accordingly, operating permits 
stipulated that flow-through operation of these treatment 
cells could not begin until concentrations of THg and MeHg 
in the interior marsh were not significantly greater than 
corresponding concentrations in the supply canal. Cells 2 
and 3 quickly met the start-up criteria in the fall of 2000. In 
contrast, Cell 1 exhibited anomalously high MeHg 
concentrations in the fall of 2000 and 2001, and the 
summer of 2002. During the last such event, water-column 
concentrations in Cell 1 reached 32 ng THg/L and an 
unprecedented 20 ng MeHg/L. Tissue Hg in resident fishes 
reached levels as high as 430 ng/g in mosquitofish, 
Gambusia holbrooki, 930 ng/g in sunfish, Lepomis spp., 
and 2000 ng/g in largemouth bass, Micropterus salmoides. 
Guided by results from the monitoring program, flow rate 
and water depth were managed as a means to alter sulfur 
biogeochemistry and, thereby, reduce in situ mercury 
methylation. This adaptive management strategy likely 
played a role in the decline in water-column concentrations 
of THg and MeHg in Cell 1 by late 2002 and the 
subsequent declines in tissue Hg levels in resident fishes. 
Cell 1 finally met formal start-up criteria on November 26, 
2002. 
© The Thomson Corporation 

809. Factors affecting phosphate uptake by peat soils 
of the Florida Everglades. 
Amador, J. A.; Richany, G. H.; and Jones, R. D. 
Soil Science 153(6): 463-470. (June 1992) 
NAL Call #:  56.8 So3; ISSN: 0038-075X. 
Notes: National Park Service Grant no. Ca-5280-8-8007. 
Descriptors:  wetlands/ phosphates/ path of pollutants/ farm 
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wastes/ peat soils/ Florida Everglades/ environmental 
impact/ freshwater pollution/ water pollution control/ surface 
runoff/ soil chemistry/ soil chemistry/ agricultural runoff/ 
fertilizers/ nutrients/ phosphorus/ sources and fate of 
pollution/ estuaries  
Abstract:  The Florida Everglades constitutes a unique, 
historically oligotrophic ecosystem threatened by the effects 
of phosphate (PO4) pollution resulting from agricultural 
runoff. The Florida Everglades was investigated to 
determine its capacity to remove PO4 from solution and to 
study the effects of total P content of the soil, PO4 
concentration of the water, autoclaving, and glucose and 
ammonium addition on PO4 removal by neutral peats of the 
Florida Everglades. Samples of peat soils were obtained 
from an area impacted by water with a high total P content 
and an unimpacted area, both within Everglades National 
Park. PO4 removal was determined by passing a solution 
containing a known PO4 concentration (0 to 12.5 microM) 
through a soil column and measuring the difference in 
concentration between the influent and effluent solutions 
over time. Removal rates for both soils were nearly 
constant with time at the lower PO4 concentrations, but 
decreased with time at higher PO4 concentrations; these 
values were consistently higher for the soil from the 
unimpacted site than for the impacted site. Autoclaving the 
unimpacted soil diminished the initial rate and extent of 
PO4 removal by the soil. Addition of 100 microM NH4Cl to 
the unimpacted soil increased the removal of P from 1.0 
and 10.0 microM solutions. Glucose (15 mg C/L) had no 
effect on the removal from 2.5 and 10 microM PO4 by the 
unimpacted soil. PO4 removal in natural peats is controlled 
by a combination of biotic and abiotic processes, the 
relative importance of which is determined by the 
concentration of PO4 in the water. (Author's abstract) 
© CSA 

810. Fish recruitment to a constructed wetland. 
Langston, M. A. and Kent, D. M. 
Journal of Freshwater Ecology 12(1): 123-129. (1997) 
NAL Call #:  QH541.5.F7J68; ISSN: 0270-5060 
Descriptors:  USA, Florida/ artificial wetlands/ fish 
populations/ seasonal variations/ fish establishment/ 
biological sampling/ Pisces/ fish recruitment/ environmental 
restoration/ artificial wetlands  
Abstract:  A 31.6 ha isolated, constructed wetland in east 
central Florida was sampled for fish over a two year period 
using a fyke net and minnow traps. A rich and abundant 
fish community rapidly developed. Cumulatively, 848 fish of 
14 species were collected. Variation in abundance was 
observed, and reflects seasonal conditions. Gambusia 
affinis, Fundulus chrysotus, and Lepomis gulosis were the 
most abundant species. This fish community was similar to 
natural fish communities of the region. Fish may have been 
introduced to the study wetland by irrigation, transport on 
terrestrial or volant fauna, or a combination of the two 
modes. 
© CSA 

811. Has the conversion of natural wetlands to 
agricultural land oncreased the incidence and severity 
of damaging freezes in south Florida? 
Marshall, Curtis H.; Pielke, Roger A.; and Steyaert, Louis T. 
Monthly Weather Review 132(9): 2243-2258. (2004);  
ISSN: 1520-0493  
http://blue.atmos.colostate.edu/publications/pdf/R-281.pdf 

Descriptors:  land use effects on temperature/ land use 
effects on wetlands/ climate and agriculture/ freezing 
temperatures/ frost damage to crops/ Regional Atmospheric 
Modeling System (RAMS)/ U.S. satellite, LANDSAT/ energy 
budget at Earth's surface/ time series analysis/ land use/ 
climatic changes/ agriculture/ temperature effects/ freezing 
crops/ man-induced effects/ moisture transfer/ temperature 
differences/ environment management/ climate/ air 
temperature/ energy budget/ ocean-atmosphere system/ 
anthropogenic factors  
Abstract:  On several occasions, winter freezes have 
wrought severe destruction on Florida agriculture. A series 
of devastating freezes around the turn of the twentieth 
century, and again during the 1980s, were related to 
anomalies in the large-scale flow of the ocean-atmosphere 
system. During the twentieth century, substantial areas of 
wetlands in south Florida were drained and converted to 
agricultural land for winter fresh vegetable and sugarcane 
production. During this time, much of the citrus industry 
also was relocated to those areas to escape the risk of 
freeze farther to the north. The purpose of this paper is to 
present a modeling study designed to investigate whether 
the conversion of the wetlands to agriculture itself could 
have resulted in or exacerbated the severity of recent 
freezes in those agricultural areas of south Florida. For 
three recent freeze events, a pair of simulations was 
undertaken with the Regional Atmospheric Modeling 
System. One member of each pair employed land surface 
properties that represent pre-1900s (near natural) land 
cover, whereas the other member of each pair employed 
data that represent near-current land-use patterns as 
derived from analysis of Landsat data valid for 1992/93. 
These two different land cover datasets capture well the 
conversion of wetlands to agriculture in south Florida during 
the twentieth century. Use of current land surface 
properties resulted in colder simulated minimum 
temperatures and temperatures that remained below 
freezing for a longer period at locations of key agricultural 
production centers in south Florida that were once natural 
wetlands. Examination of time series of the surface energy 
budget from one of the cases reveals that when natural 
land cover is used, a persistent moisture flux from the 
underlying wetlands during the nighttime hours served to 
prevent the development of below-freezing temperatures at 
those same locations. When the model results were 
subjected to an important sensitivity factor, the depth of 
standing water in the wetlands, the outcome remained 
consistent. These results provide another example of the 
potential for humans to perturb the climate system in ways 
that can have severe socioeconomic consequences by 
altering the land surface alone. 
© CSA 

812. Herpetofaunal response to gap and skidder-rut 
wetland creation in a southern bottomland hardwood 
forest. 
Cromer, Robert B.; Lanham, Joseph D.; and  
Hanlin, Hugh H. 
Forest Science 48(2):  407-413. (May 2002) 
NAL Call #:  99.8 F7632; ISSN: 0015-749X 
Descriptors:  Amphibia/ Reptilia/ forestry/ gap and skidder 
rut wetland creation/ conservation/ implications of 
community responses to forest gap and skidder rut wetland 
creation/ community structure/ response to gap and skidder 
rut wetland creation/ forest and woodland/ bottomland 
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hardwood forest/ man made habitat/ skidder rut wetland/ 
forest habitat/ community responses/ South Carolina/ 
Barnwell County/ Savannah River site/ community 
response to gap and skidder rut wetland creation/ 
hardwood forests  
Abstract:  We compared herpetofaunal communities in 
recently harvested gaps, skidder trails, and unharvested 
depressional wetlands to assess the effects of group-
selection harvesting and skidder traffic on reptiles and 
amphibians in a southern bottomland hardwood forest. 
From January 1, 1997 to December 31, 1998 we captured 
24,292 individuals representing 55 species of reptiles and 
amphibians at the Savannah River Site in Barnwell County, 
South Carolina. Forty-two species (n = 6,702 individuals) 
were captured in gaps, 43 species (n = 8,863 individuals) 
were captured along skid trails between gaps and 43 
species (n = 8,727 individuals) were captured in bottomland 
depressions over the 2 yr period. Three vegetation 
variables and six environmental variables were correlated 
with herpetofaunal abundance. Salamander abundance, 
especially for species in the genus Ambystoma, was 
negatively associated with areas with less canopy cover 
and pronounced rutting (i.e., gaps and skidder trails). 
Alternatively, treefrog (Hylidae) abundance was positively 
associated with gap creation. Results from this study 
suggest that group selection harvests and skidder rutting 
may alter the herpetofaunal species composition in 
southern bottomland hardwoods by increasing habitat 
suitability for some species while diminishing it for others. 
© The Thomson Corporation 

813. Hydrodynamic modeling of wetlands for flood 
detention. 
Tsihrintzis, V. A.; John, D. L.; and Tremblay, P. J. 
Water Resources Management 12(4): 251-269. (Aug. 1998) 
NAL Call #:  TC401.W27; ISSN: 0920-4741 [WRMAEJ] 
Descriptors:  wetlands/ flood control/ hydrodynamics/ 
drainage/ hydraulic structures/ simulation models/ 
mathematical models/ structural design/ water flow/ Florida/ 
detention basins/ SWMM EXTRAN model  
Abstract:  The application of a link-node model in modeling 
hydrodynamics of wetland areas related to flood detention 
design is presented through the description of modeling 
and design efforts of an actual project, the first privately-
owned wetland mitigation bank in Florida. The 142-ha 
project is located in the Chapel Trail Preserve of the City of 
Pembroke Pines, South Florida, where a degraded site is 
transformed into a healthy, self-sustaining wetland 
ecosystem. Creation of the wetlands, located adjacent to an 
existing development, required careful evaluation of 
drainage conditions. To properly design the wetland site, a 
hydrodynamic model was developed which allowed sizing 
of hydraulic structures and computation of maximum water 
surface elevations. The paper presents model description 
and calibration using field data, parameter sensitivity, 
general application in the project and use as a design tool. 
The model was found to be a valuable tool that can be 
applied in similar projects. 
This citation is from AGRICOLA. 

814. Hydrologic balance for a subtropical treatment 
wetland constructed for nutrient removal. 
Guardo, M. 
Ecological Engineering 12(3-4): 315-337. (1999) 
NAL Call #:  TD1.E26; ISSN: 0925-8574  

Descriptors:  agricultural runoff/ drainage/ constructed 
wetlands/ environmental restoration/ Everglades 
ecosystem/ hydraulic retention time/ hydrologic balance/ 
hydroperiod/ seepage  
Abstract:  This paper reports on an analysis of a water 
budget for the Everglades Nutrient Removal (ENR) Project 
in South Florida, USA, for the first 2 years of operation. 
Estimates of nominal hydraulic retention time (HRT) based 
on average monthly values are compared with HRT 
obtained from steady-state two-dimensional hydrodynamic 
simulations, and show good agreement. Statistical analysis 
is performed to develop stage- and depth-duration curves 
for the ENR Project. The ENR Project was constructed 
south of Lake Okeechobee by the South Florida Water 
Management District to begin the process of removing 
nutrients (especially phosphorus) from agricultural drainage 
and stormwater run-off before entering the Everglades. The 
State of Florida's Everglades Forever Act of 1994 
mandates, among other things, completion of stormwater 
treatment areas (STAs), and research to optimize 
phosphorus retention capacity, and to define threshold 
phosphorus concentrations that lead to an imbalance of 
biota. The ENR Project, a 1544-ha wetland, was designed 
and constructed as a pilot project to gain experience on 
design, construction, and operation of the STAs. It began 
operation in August 1994. For the 732 days analyzed (19 
August 1994-19 August 1996), the average water inputs 
into the project were as follows: 86.2% from the inflow 
pumps, 11.2% from rainfall, and 2.6% as emerging 
measured and estimated seepage from an adjacent area 
with higher stages (Water Conservation Area 1). The 
average water outputs from the project consisted of 85.1% 
from the outflow pumps, 8.9% as evapotranspiration, and 
6.0% as a net seepage and groundwater component. This 
net component accounts for elements of the 
surface/subsurface water interaction, either entering or 
leaving the project, which are unknown at this time. 
Considering monthly average values, there were only 3 
months within the study period with positive values of this 
net component. These months were June 1995, and March 
and July 1996. The two most important elements included 
in the net seepage and groundwater component are 
expected to be the surficial aquifer recharge (outflow), and 
the unmeasured seepage (inflow) from Water Conservation 
Area 1 (subsurface seepage). The unmeasured subsurface 
seepage has recently been determined from computer 
model simulations. 
© 2006 Elsevier B.V. All rights reserved. 

815. Hydrologic characterization of two prior converted 
wetland restoration sites in eastern North Carolina. 
Tweedy, K. L. and Evans, R. O. 
Transactions of the ASAE 44(5): 1135-1142.  
(Sept. 2001-Oct. 2001) 
NAL Call #:  290.9 AM32T; ISSN: 0001-2351 
Descriptors:  wetlands/ USA, North Carolina, Beaufort Cty./ 
USA, North Carolina, Craven Cty./ water resources 
management/ hydrology/ agricultural practices/ 
environmental policy/ restoration/ water management/ 
topographic effects/ outflow/ water levels/ USA, North 
Carolina, Beaufort Cty./ USA, North Carolina, Craven Cty./ 
protective measures and control/ general environmental 
engineering  
Abstract:  Wetland losses resulting from conversion to 
agriculture and other land uses has generated considerable 
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interest in wetland restoration. Increased federal and local 
regulations have mandated that wetland areas must be 
protected, and when loss is unavoidable, mitigation and 
restoration efforts are required. Establishing appropriate 
hydrologic functions will inherently influence wetland 
restoration success. This research involved a three-year 
field study to develop guidelines for restoring wetland 
hydrologic function to drained agricultural fields. Two field 
sites (9.2 ha and 10.4 ha) located in Beaufort and Craven 
Counties, North Carolina, were instrumented and monitored 
to evaluate the effectiveness of the restoration treatments 
used. Experimental treatments included two levels of water 
table management (high outlet control at 15 cm above 
average land surface and low outlet control at 15 cm below 
average land surface) and two types of surface contouring 
(smooth and rough) to control runoff. The restoration 
treatments imposed at the Beaufort County site created a 
range of wet conditions. The high water table management, 
rough microtopography treatment displayed the most 
consecutive and total number of days with the water table 
less than 30 cm deep, while the low water table 
management, smooth microtopography treatment displayed 
the driest conditions. The restored wetland status of the 
Craven County site was marginal. Due to both lateral 
seepage and seepage around the water control structures, 
the intended levels of water table management at the 
Craven County site could not be maintained. Roughing of 
the soil surface reduced the amount of outflow from 
restoration treatments by approximately 30% compared to 
the smooth microtopography treatments. Rough 
microtopography also reduced peak outflow rates and 
increased the duration of outflow events. 
© CSA 

816. Hydrologic influence on stability of organic 
phosphorus in wetland detritus. 
Pant, H. K. and Reddy, K. R. 
Journal of Environmental Quality 30(2): 668-674. (Mar. 
2000-Apr. 2000) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  wetlands/ organic matter/ environmental 
management/ phosphorus/ phosphates/ detritus/ hydrology/ 
nutrients/ biogeochemistry/ USA, Florida/ nutrient removal/ 
residence time/ organic phosphorus/ nutrients (mineral)/ 
aquatic plants/ drainage water/ agricultural runoff/ 
agricultural pollution/ microorganisms/ dispersion/ flooding/ 
water table/ typha/ USA, Florida, Everglades/ water 
resources and supplies/ freshwater pollution/ water in soils/ 
characteristics, behavior and fate/ water pollution: 
monitoring, control & remediation  
Abstract:  Accretion of organic matter in wetlands provides 
long-term storage for nutrients and other contaminants. 
Water-table fluctuations and resulting alternate flooded and 
drained conditions may substantially alter the stability of 
stored materials including phosphorus (P). To study the 
effects of hydrologic fluctuation on P mobilization in 
wetlands, recently accreted detrial material (derived 
primarily from Typha spp.) was collected from the 
Everglades Nutrient Removal Project (ENRP), a 
constructed wetland used to treat agricultural drainage 
water in the northern Everglades. The detrital material was 
subjected to different periods of drawdown and consecutive 
reflooding under laboratory conditions. The super(31)P 
nuclear magnetic resonance (super(31)P NMR) 
spectroscopy analysis revealed that sugar phosphate, 

glycerophosphate, polynucleotides, and phospholipids 
(glycerophosphoethanolamine and glycerophosphocholine) 
were the major forms of P in the detrital material. After 30 d 
of drawdown, polynucleotides were reduced to trace levels, 
whereas sugar phosphate, glycerophosphate, and 
phospholipids remained the major fractions of organic P. 
Microorganisms seemed to preferentially utilize nucleic acid 
P, perhaps to obtain associated nutrients including carbon 
and nitrogen. At the end of the 30-d reflooding period, 
cumulative P flux from detritus to water column accounted 
for 3% of the total P (less than or equal to 15 d of 
drawdown) and further decreased to 2% at 30 d of 
drawdown, but increased to 8% at 60 d of drawdown. The 
drawdown (less than or equal to 30 d) not only reduced P 
flux to the water column, but also increased the 
humification and microbial immobilization of P. Excessive 
drawdown (60 d), however, triggered the release of P into 
the water column as the water content of detritus 
decreased from 95 to 11%. 
© CSA 

817. Hydrology and pollutant removal effectiveness of 
wetland buffer areas receiving pumped agricultural 
drainage water.  
Chescheir, G. M.; Gilliam, J. W.; Skaggs, R. W.; 
Broadhead, R. G.; and Lea, R. 
Raleigh, N.C.: North Carolina Water Resources Research 
Institute; Report No. 231, 1987. 170 p.  
Notes: NTIS number: PB88-128061 
Descriptors:  agricultural runoff/ wetland buffers/ swamps/ 
pumped agricultural drainage/ surface drainage/ North 
Carolina/ water quality/ drainage effects/ drainage ditches/ 
nutrients/ sediment loading/ tidewater region/  
drainmod model  
Abstract:  The hydrology and pollutant-removing 
effectiveness of two wetland areas being used to buffer 
impacts of pumped agricultural drainage in Eastern North 
Carolina were studied. Collection and analysis of field data 
over a two-year period showed that buffer one, originally 
equipped with an efficient diffuser canal, was essentially 
100% effective for pollutant removal for all observed 
events. Less effective flow distribution, less area and faster 
drainage resulting from a greater elevation at buffer two 
resulted in less effective removal. Hydrology of a buffer 
area was simulated with a wetland simulation model for 
overland flow through vegetated areas. A routine was 
added to calculate residence time of the water on the buffer 
and percent removal of nutrients. Hourly surface and 
subsurface field drainage volumes calculated by a water 
management model. The two models estimated that over a 
20-year period, study buffer one would remove 79% of total 
Kjeldahl nitrogen, 82% of nitrate nitrogen, 81% of total 
phosphorus, and 92% of sediment. Study of the response 
of wetland forest to pumped agricultural drainage showed 
pronounced overstory thinning and resultant increased floor 
regeneration, decreased plant diversity, and decreased 
annual tree diameter increment at buffer one, and 
decreased annual tree diameter at buffer two. (Lambert-
UNC-WRRI) 
© CSA 
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818. Importance of small isolated wetlands for 
herpetofaunal diversity in managed, young growth 
forests in the Coastal Plain of South Carolina. 
Russell, Kevin R.; Guynn, David C.; and Hanlin, Hugh G. 
Forest Ecology and Management 163(1-3):  
43-59. (June 2002) 
NAL Call #:  SD1.F73; ISSN: 0378-1127 
Descriptors:  Amphibia/ Reptilia/ community structure/ 
semiaquatic habitat/ small isolated wetlands in managed 
forests/ forest and woodland/ managed forests/ South 
Carolina/ Marion County/ Woodbury tract/ isolated wetlands 
in managed forests  
Abstract:  Freshwater wetlands support diverse and unique 
species assemblages, but the contribution of the smallest of 
these habitats to regional biodiversity continues to be 
underestimated, particularly within managed forests. We 
assessed and compared the richness, abundance, and 
diversity of herpetofauna at five small isolated wetlands 
(0.38-1.06 ha) imbedded within a commercial forest 
landscape in the South Carolina Coastal Plain. Continuous 
drift fences with pitfall traps that completely encircled the 
wetlands were used to sample entering and exiting 
herpetofauna. We also deployed coverboards to sample 
herpetofauna in the adjacent uplands. We captured 9186 
individuals of 56 species (20 amphibians, 36 reptiles) from 
the five wetlands combined between 1996 and 1998. 
Although species richness and community composition 
were similar at the five sites, we found significant 
differences in herpetofaunal abundance and diversity 
among wetlands. These differences did not vary with 
wetland size but were related to environmental and habitat 
attributes of the surrounding upland stands. Amphibian 
abundance was positively correlated with basal area of 
upland conifers but negatively correlated with presence and 
size of hardwoods, relationships that appeared to be 
partially influenced by previous stand management. 
Amphibian diversity (H') increased with conifer diameter but 
decreased with increasing distance to nearest wetland. 
Reptile diversity was negatively correlated with upland 
canopy closure. Our data indicate that small isolated 
wetlands are focal points of herpetofaunal richness and 
abundance in managed coastal plain forests and contribute 
more to regional biodiversity than is implied by their small 
size or ephemeral hydrology. By incorporating small 
wetland values and functions into planning objectives, 
forest managers can significantly enhance the contribution 
of extensive young-growth forests to regional conservation 
of biodiversity. 
© The Thomson Corporation 

819. In-stream wetland design for non-point source 
pollution abatement. 
Stone, K. C.; Hunt, P. G.; Novak, J. M.; and Johnson, M. H. 
Applied Engineering in Agriculture 19(2): 171-175. (2003) 
NAL Call #:  S671.A66; ISSN: 0883-8542 
Descriptors:  wetlands/ ammonia/ design/ nitrogen  
Abstract:  Nonpoint source pollution (NPS) of rivers and 
streams is a major concern worldwide. Most methods for 
NPS mitigation focus on source reductions; few have been 
developed to mitigate NPS once nutrients have entered 
streams. One system that has been shown to be effective 
in reducing stream nitrogen is by using in-stream wetlands 
(ISW). The objective of this research was to determine if 
design approaches used in constructed wetlands could be 
applied to predict ISW effectiveness in treating NPS. The 

3.3-ha ISW studied was located in a 425-ha watershed in 
eastern North Carolina. We analyzed the data from the ISW 
to calculate the first-order rate constants (K20 and 
dimensionless temperature coefficient, ?) for the k-C* 
model used in constructed wetland design. We found that 
our calculated rate constants were in close agreement with 
literature estimates with TN K20 = 19-20 m/y and ?= 1.0-
1.03. NO3-N rate constants were K20 = 38 - 54 m/y and ?= 
1.07 - 1.13. The design equations used for constructed 
wetlands can be successfully used to predict the 
performance of the ISW'S prior to their implementation. 
© 2006 Elsevier B.V. All rights reserved. 

820. Influence of a riparian wetland on nitrate and 
herbicides exported from an agricultural field. 
Angier, J. T.; McCarty, G. W.; Rice, C. P.; and Bialek, K. 
Journal of Agricultural and Food Chemistry 50(15):  
4424-4429. (2002) 
NAL Call #:  381 J8223; ISSN: 0021-8561 
Descriptors:  wetlands/ nitrates/ herbicide residues/ losses 
from soil/ fields/ agricultural land/ streams/ water pollution/ 
groundwater contamination  
Abstract:  Agrochemicals are a major source of nonpoint 
pollution. Forested corridors along stream channels 
(riparian zones) are thought to be potential sites for removal 
of agricultural contaminants from ground and surface 
waters. First-order riparian wetlands are reputed to be 
especially effective at groundwater remediation. The study 
site is a fairly typical (for eastern Maryland) small, first-order 
stream in an agricultural watershed. Preferential flow 
supplies most of the stream water within the riparian 
headwater wetland. This upstream area also contains the 
highest average stream N and pesticide loads in the entire 
first-order riparian system. Zones of active groundwater 
emergence onto the surface display high concentrations of 
nitrate throughout the soil profile and in the exfiltrating 
water, whereas inactive areas (where there is no visible 
upwelling) show rapid attenuation of nitrate with decreasing 
depths. Atrazine degradation products appear to penetrate 
more readily through the most active upwelling zones, and 
there is a correlation between zones of high nitrate and 
high atrazine metabolite levels. Deethylatrazine/atrazine 
ratios (DAR) seem to indicate that stream flow is dominated 
by ground water and that much of the ground water may 
have reached the stream via preferential flow. Remediative 
processes appear to be very complex, heterogeneous, and 
variable in these systems, so additional research is needed 
before effective formulation and application of riparian zone 
initiatives and guidelines can be accomplished. 
This citation is from AGRICOLA. 

821. Influence of a willow canopy on tree seedling 
establishment for wetland restoration. 
McLeod, K. W.; Reed, M. R.; and Nelson, E. A. 
Wetlands 21(3): 395-402. (Sept. 2001) 
Descriptors:  wetlands/ plant populations/ microhabitats/ 
restoration/ interspecific relationships/ riparian 
environments/ environmental restoration/ canopies/ floods/ 
canopy/ habitats/ riparian vegetation/ willow trees/ oak 
trees/ trees/ seedlings/ flooding/ habitat/ Quercus lyrata/ 
Carya aquatica/ Taxodium distichum/ Salix nigra/ Quercus 
laurifolia/ black willow/ overcup oak/ baldcypress/ water 
hickory/ restoration/ laurel oak/ protective measures and 
control/ reclamation/ environmental action  
Abstract:  Black willow (Salix nigra) is a well-known pioneer 
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species of disturbed riparian areas. It competes for 
nutrients, light, and water, but it may also act as a "nurse" 
crop, providing shelter for other species from high light and 
temperature; so, the overall effect on species planted under 
a willow canopy could be positive or negative. This 
experiment examined the response of container-grown 
seedlings of four tree species outplanted into three habitats: 
1) an existing willow stand, 2) a similar habitat, but with the 
willow canopy removed, and 3) an adjacent grass-
dominated area free of willow. After three years, survival 
rates of overcup oak (Quercus lyrata), baldcypress 
(Taxodium distichum), and water hickory (Carya aquatica) 
were not reduced under the willow canopy relative to the 
other two treatments. Laurel oak (Q. laurifolia) was killed by 
several floods during the first growing season. Height of 
baldcypress seedlings planted under a willow canopy was 
less than for seedlings where the willow had been removed. 
Water hickory and overcup oak height were not affected by 
the willow canopy. Elevation of the planting sites, indicating 
probable soil wetness, was a good indicator of survival 
when used in conjunction with the species flood-tolerance. 
The existing willow stand was not detrimental to survival of 
three of the outplanted tree species. Thus, willow removal 
is unnecessary for successful outplanting, saving time and 
money. 
© CSA 

822. Influence of temperature on treatment efficiency of 
constructed wetlands. 
Hill, D. T. and Payton, J. D. 
Transactions of the ASAE 41(2): 393-396. (1998) 
NAL Call #:  290.9 Am32T; ISSN: 0001-2351 
Descriptors:  wetlands/ poultry/ slurries/ biological 
treatment/ water quality/ chemical oxygen demand/ 
biochemical oxygen demand/ ammonium nitrogen/ nitrate 
nitrogen/ phosphorus/ water temperature/ animal manures/ 
excreta/ lagoons/ orthophosphorus/ organic nitrogen  
Abstract:  An existing free-water-surface constructed 
wetland system at the Auburn University Poultry Science 
Unit was used to evaluate the effects of water temperature 
on the treatment of poultry lagoon effluent. Each wetland 
consisted of two cells in series. One series was planted 
with an approximate 10% fill of Sagittaria lancifolia. A 
second series contained Phragmites australis and Scirpus 
spp. with an approximate 5% fill of plants. A third series 
was unvegetated and acted as a control. Wastewater 
samples were collected approximately every 12 days at the 
influent and effluent of each cell and analyzed for TKN, 
ammonia, nitrate, BOD5, COD, total phosphorus, 
orthophosphorus, and potassium. Water temperature was 
measured using thermographs placed at the midpoint of 
each cell with temperature readings being taken each hour 
from July 1995 until June 1996. The percent removal of 
each wastewater pollutant from each series was compared 
to the average water temperature over the sampling period 
(every 12 days) to determine what effect, if any, 
temperature had on treatment. For most cases, 
temperature was not found to significantly affect treatment 
of poultry wastewater. Treatment efficiency (percent 
removal) was significantly correlated to temperature in one 
series for ammonia, one series for nitrate, one series for 
total phosphorus and one series for orthophosphorus. Mass 
removal was not correlated to temperature in any of the 
cases studied. 
This citation is from AGRICOLA. 

823. Landscape ecological planning process for 
wetland, waterfowl, and farmland conservation. 
Musacchio, L. R. and Coulson, R. N. 
Landscape and Urban Planning 56(3-4):  
125-147. (Oct. 2001) 
NAL Call #:  QH75.A1L32; ISSN: 0169-2046 
Descriptors:  wetlands/ landscape/ habitat/ geographic 
information systems/ agricultural land/ rice fields/ land use/ 
grants/ policies/ regional planning/ rice field aquaculture/ 
nature conservation/ overwintering/ plant culture/ 
conservation/ waterfowl/ ecological effects/ farms/ 
geographical information systems/ rice/ anatidae/ Chen 
caerulescens caerulescens/ oryza sativa/ USA, Texas/ 
ducks/ lesser snow goose/ Anser caerulescens 
caerulescens/ rice/ planning/ development/ law, policy, 
economics and social sciences/ plant culture/ conservation, 
wildlife management and recreation/ ecological impact of 
water development  
Abstract:  A landscape ecological planning process (LEP 
process) is described that addresses the issues of rice 
production and wetland habitat conservation on privately 
owned rice farms in Texas. The LEP process was used to 
evaluate proposed land-use management plans based on 
alternative policies for the next US Farm Bill, which would 
be in effect from 2003 to 2009. A system simulation model, 
geographic information systems (GIS) model based on 
expert knowledge, as well as expert opinion, were used to 
evaluate uncertainty about the effects of these plans and 
policies on different types of farms and the quality of winter 
habitat of lesser snow geese. The models simulated shifts 
in land-use, rice and cattle production, farm profitability, and 
use of habitat by geese. Simulation results suggested that 
the level of federal subsidies for all policies influenced the 
continuation of rice production from 2003 to 2009. In 
addition, the size of the farm influenced whether rice 
production continued until 2009. The smaller farms were 
more sensitive to decreases in federal subsidies than larger 
farms because smaller farms received less income from 
goose hunting leases. Winter habitat for lesser snow geese 
was reduced in terms of patch size and nearest neighbor 
distance when rice production was discontinued by 2009 for 
all policies. Agricultural policy experts, who were familiar 
with the study sites, selected the modified version of the 
conservation policy as the example that would most benefit 
farmers and geese. The experts emphasized that their 
policy would offer far mers more flexibility to manage their 
farms, to diversify their incomes, and to be good land 
stewards. 
© CSA 

824. Large-scale constructed wetlands for nutrient 
removal from stormwater runoff: An Everglades 
restoration project. 
Guardo, M.; Fink, L.; Fontaine, T. D.; Newman, S.; 
Chimney, M.; Bearzotti, R.; and Goforth, G. 
Environmental Management 19(6): 879-889. (1995) 
NAL Call #:  HC79.E5E5; ISSN: 0364-152X 
Descriptors:  environmental restoration/ storm water/ 
nutrient uptake/ agrochemicals/ nutrients/ artificial wetlands/ 
pollution control/ bioaccumulation/ biodegradation/ water 
reclamation/ environment management/ stormwater runoff/ 
agricultural runoff/ storm runoff/ water pollution treatment/ 
agricultural chemicals/ nutrients (mineral)/ USA, Florida/ 
USA, Florida, Everglades/ stormwater runoff/ storm runoff/ 
water pollution treatment/ agricultural chemicals/ 
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agricultural runoff/ nutrients (mineral)/ storm water/ nutrient 
uptake/ artificial wetlands/ water reclamation/ environmental 
restoration/ agrochemicals/ pollution control/ environment 
management/ nutrients/ reclamation/ environmental action/ 
water quality control/ prevention and control  
Abstract:  The South Florida Water Management District 
(SFWMD) constructed a wetland south of Lake 
Okeechobee to begin the process of removing nutrients 
(especially phosphorus) from agricultural stormwater runoff 
entering the Everglades. The project, called the Everglades 
Nutrient Removal (ENR) project, is a prototype for larger, 
similarly constructed wetlands that the SFWMD will build as 
part of the Everglades restoration program. This innovative 
project is believed to be one of the largest agricultural 
stormwater cleanup projects in the United States, if not in 
the world. This publication describes the ENR project's 
design, construction, and proposed operation, as well as 
the proposed research program to be implemented over the 
next few years. 
© CSA 

825. Long-term effects of a lock and dam and greentree 
reservoir management on a bottomland hardwood 
forest. 
King, Sammy L.; Allen, James A.; and McCoy, John W. 
Forest Ecology and Management 112(3): 213-226. (1998) 
NAL Call #:  SD1.F73; ISSN: 0378-1127 
Descriptors:  bottomland hardwood forest/ competition/ dam 
management/ flooding/ greentree reservoir/ habitat/ lock 
management/ resource management/ riparian wetland/ 
stress response/ succession  
Abstract:  We investigated the long-term effects of a lock 
and dam and greentree reservoir management on a 
riparian bottomland hardwood forest in southern Arkansas, 
USA, by monitoring stress, mortality, and regeneration of 
bottomland hardwood trees in 53 permanent sampling plots 
from 1987-1995. The lock and dam and greentree reservoir 
management have altered the timing, depth, and duration 
of flooding within the wetland forest. Evaluation of daily 
river stage data indicates that November overbank flooding 
(i.e. 0.3 m above normal pool) of 1 week duration occurred 
only 10 times from 1950 to 1995 and four of these 
occurrences were the result of artificial flooding of the 
greentree reservoir. Results of the vegetation study indicate 
that the five most common dominant and co-dominant 
species were overcup oak, water hickory, Nuttall oak, 
willow oak, and sweetgum. Mortality of willow oak 
exceeded that of all other species except Nuttall oak. 
Nuttall oak, willow oak, and water hickory had much higher 
percentages of dead trees concentrated within the 
dominant and co-dominant crown classes. Probit analysis 
indicated that differences in stress and mortality were due 
to a combination of flooding and stand competition. 
Overcup oak appears to exhibit very little stress regardless 
of crown class and elevation and, with few exceptions, had 
a significantly greater probability of occurring within lower 
stress classes than any other species. Only 22 new stems 
were recruited into the 5 cm diameter-at-breast height size 
class between 1990-1995 and of these, three were Nuttall 
oak, three were water hickory, and one was sweetgum. No 
recruitment into the 5 cm diameter-at-breast height size 
class occurred for overcup oak or willow oak. The results of 
the study suggest that the forest is progressing to a more  
 
 

water-tolerant community dominated by overcup oak. A 
conservative flooding strategy would minimize tree stress 
and maintain quality wildlife habitat within the forested 
wetland. 
© The Thomson Corporation 

826. Long-term phosphorus removal in Florida aquatic 
systems dominated by submerged aquatic vegetation. 
Knight, R. L.; Gu, B.; Clarke, R. A.; and Newman, J. M. 
Ecological Engineering 20(1): 45-63. (2003) 
NAL Call #:  TD1.E26; ISSN: 0925-8574 
Descriptors:  phosphorus cycle/ aquatic environment/ 
eutrophication/ water treatment/ phosphorus removal/ 
vegetation/ aquatic plants/ environmental engineering/ 
rivers/ lakes/ artificial wetlands/ mesocosms/ coastal inlets/ 
phosphorus/ water quality control/ emergent vegetation/ 
anthropogenic factors/ fluvial sediments/ inlets/ sediments/ 
hydraulic loading/ sinks/ pollution load/ river systems/ USA, 
Florida/ submerged aquatic vegetation  
Abstract:  Anthropogenic phosphorus (P) loads have been 
implicated in eutrophication of lakes and wetlands 
throughout Florida. One technology that holds considerable 
promise for controlling these loads in a cost-effective 
manner is the use of treatment wetlands. Preliminary 
research in south Florida on the use of submerged aquatic 
vegetation (SAV) as the dominant vegetation in these 
treatment wetlands is reporting higher P removal 
performance than wetlands dominated by rooted, emergent 
plants. This research has been based to-date primarily on 
relatively small-scale mesocosms (5-2000 m super(2)) and 
on a larger scale treatment wetland (148 ha) that has been 
operated for about 7 years. Considering the magnitude of 
engineering decisions and project costs to implement P 
control in the Everglades Agricultural Area and elsewhere 
in Florida, it is prudent to look for additional confirmation of 
P removal performance from other existing SAV-dominated 
systems in Florida that have a longer operational period. 
This paper describes an analysis of existing data collected 
from a number of SAV-dominated, flow-through lakes and 
rivers in Florida with characteristics similar to the proposed 
SAV treatment systems. While these existing input-output 
data were not specifically collected for the purpose of 
preparing mass balances and P removal rate estimates, 
they can be judiciously applied to that analysis. The overall 
conclusion of this analysis is that SAV-dominated lakes and 
rivers do typically remove P from the water column. The 
likely long-term sink for this P is the newly accreted 
sediment. The long-term average P removal rate for 13 
SAV-dominated lake and river systems in Florida was 1.2 
g/m super(2) per year. This result compares favorably with 
an average net sediment P accumulation rate of 1.2 g/m 
super(2) per year reported by others for 11 SAV-dominated 
Florida lakes. These estimated long-term P removal rates 
are higher than those for full-scale wetlands dominated by 
emergent vegetation. Average first-order P removal rate 
constants for SAV-dominated lakes (15 m/year) and rivers 
(46 m/year) are generally less than those estimated in SAV-
dominated mesocosms (60-140 m/year) and similar to a 
large-scale SAV-dominated stormwater treatment area 
(STA) (40 m/year). P removals in all of these SAV-
dominated systems are influenced by inlet P loading rates, 
with removal rates positively correlated to both P inlet 
concentration and hydraulic loading rate (HLR). Based on  
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this analysis, caution is recommended when extrapolating 
the P removal results from relatively short-term or small-
scale mesocosm studies to the design of full-scale, long-
term operating SAV-dominated wetlands. 
© CSA 

827. Marsh terracing as a wetland restoration tool for 
creating fishery habitat. 
Rozas, L. P. and Minello, T. J. 
Wetlands 21(3): 327-341. (Sept. 2001) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ intertidal environment/ habitat 
improvement/ marshes/ restoration/ habitat/ fishery 
resources/ nekton/ marine crustaceans/ biomass/ 
population density/ terraces/ environmental restoration/ 
fisheries/ geological terraces/ crustaceans/ fetch/ biological 
sampling/ habitats/ mullet/ menhaden/ trout/ intertidal 
areas/ Litopenaeus setiferus/ Palaemonetes pugio/ 
Callinectes sapidus/ Farfantepenaeus aztecus/ Brevoortia 
patronus/ Mugil cephalus/ Cynoscion nebulosus/ USA, 
Louisiana/ northern white shrimp/ white shrimp/ 
daggerblade grass shrimp/ blue crab/ gulf menhaden/ 
striped mullet/ spotted seatrout/ restoration/ protective 
measures and control/ conservation and environmental 
protection/ reclamation  
Abstract:  Terracing is a relatively new wetland-restoration 
technique used to convert shallow subtidal bottom to 
marsh. This method uses existing bottom sediments to form 
terraces or ridges at marsh elevation. A terrace field is 
constructed by arranging these ridges in some pattern that 
maximizes intertidal edge and minimizes fetch between 
ridges; the intertidal area is planted with marsh vegetation. 
We examined the habitat value of terracing for fishery 
species at Sabine National Wildlife Refuge, Louisiana 
(USA) in spring and fall 1999 by quantifying and comparing 
nekton densities in a 9-yr-old terrace field and nearby 
reference area using a 1-m super(2) drop sampler. 
Decapod crustaceans were more abundant than fishes, 
composing 62% and 95% of all organisms we collected in 
spring and fall, respectively. White shrimp Litopenaeus 
setiferus, dagger-blade grass shrimp Palaemonetes pugio, 
blue crab Callinectes sapidus, and brown shrimp 
Farfantepenaeus aztecus accounted for 94% of all 
crustaceans, whereas 60% of all fishes were gulf 
menhaden Brevoortia patronus. Mean densities of white 
shrimp (fall), daggerblade grass shrimp, blue crab, and 
brown shrimp (spring) were significantly greater in terrace 
marsh than on non-vegetated bottom in the reference pond. 
Densities of most nekton on non-vegetated bottom were 
similar in the terrace field and the reference pond, but gulf 
menhaden and white shrimp had higher densities at terrace 
pond sites and brown shrimp (spring) were more abundant 
at reference pond sites. The pattern for biomass was 
similar to that for density in that the mean biomass of most 
species was significantly greater at terrace marsh sites than 
reference pond sites and similar at terrace and reference 
pond sites. Terrace marsh, however, was not functionally 
equivalent to natural marsh, as mean densities of 
daggerblade grass shrimp (fall), brown shrimp (spring), and 
blue crab and mean biomass of white shrimp (fall), striped 
mullet Mugil cephalus (spring), and spotted seatrout 
Cynoscion nebulosus (fall) were greater at reference marsh 
sites than terrace marsh sites. Using these density and 
biomass patterns and the percentage of marsh and pond 
area in the terrace field, we concluded that terrace fields 

support higher standing crops of most fishery species 
compared with shallow marsh ponds of similar size. Future 
restoration projects could include design changes to 
increase the proportion of marsh in a terrace field and 
enhance the habitat value of marsh terraces for fishery 
species. 
© CSA 

828. Mitigation of metolachlor-associated agricultural 
runoff using constructed wetlands in Mississippi, USA. 
Moore, M. T.; Rodgers, J. H.; Smith, S.; and Cooper, C. M. 
Agriculture, Ecosystems & Environment 84(2):  
169-176. (2001) 
NAL Call #:  S601.A34; ISSN: 0167-8809 
Descriptors:  pesticides/ water quality/ agricultural runoff/ 
gas chromatography/ water management/ sediments/ 
aquatic plants/ artificial wetlands/ freshwater pollution/ 
pollution control/ mesocosms/ agricultural pollution/ 
chemical pollutants/ herbicides/ restoration/ environment 
management/ USA, Mississippi/ metolachlor/  
constructed wetlands  
Abstract:  A loss of marginal wetland acreage adjoining 
agricultural fields has created a potential problem with 
water quality enhancement of agricultural runoff via 
wetlands. Current research is investigating the utility of 
constructed wetlands for pesticide mitigation purposes, 
thereby restoring water quality enhancement capability to 
the area. Constructed wetland mesocosms (59-73 m x 14 
m), located at the University of Mississippi Field Station 
(Lafayette County, MS), were amended with metolachlor to 
simulate a cropland runoff event. Target concentrations for 
wetlands were 73 and 147 mu g/l metolachlor in addition to 
an unamended control (0 mu g/l). Water, sediment, and 
plant samples were collected weekly for 35 days following 
metolachlor amendment. Samples were collected from 
sites, longitudinally distributed within each wetland, and 
analyzed for metolachlor using gas chromatography. 
Between 7 and 25% of measured metolachlor mass was in 
the first 30-36 m (from inflow) of wetlands immediately 
following application and simulated rainfall. Approximately 
10% of measured metolachlor mass was in plant samples. 
Suggested wetland travel distances for effective mitigation 
of metolachlor runoff ranged from 100 to 400 m. According 
to the results from this research, aquatic receiving system 
impacts due to metolachlor runoff could be mitigated by 
using constructed wetlands as buffers. Landowners and 
government agencies can integrate this information into a 
water management plan, allowing for better control of both 
quantity and quality of runoff water from individual 
agricultural fields. 
© CSA 

829. Modeling biogeochemistry and forest management 
practices for assessing GHGs mitigation strategies in 
forested wetlands. 
Cui, J.; Li, C.; and Trettin, C. 
Environmental Modeling and Assessment 10(1):  
43-53. (Mar. 2005) 
NAL Call #:  GE1 .E545; ISSN: 1420-2026 
Descriptors:  wetlands/ greenhouse gases/ mortality/ 
forests/ biogeochemistry/ seasonal variations/ sulfur 
dioxide/ water table/ trees/ carbon cycle/ biomass/ USA, 
Florida/ air pollution/ air pollution: monitoring,  
control & remediation  
Abstract:  Despite the importance of forested wetland in the 
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global carbon cycle, no widely applicable ecosystem model 
exists for this ecosystem. This study reports the linkage 
between Wetland-DNDC and MIKE SHE for carbon 
dynamics and GHGs mitigation strategies analyses in 
forested wetland. Wetland-DNDC was modified by 
parameterizing forest management practices and refining 
anaerobic biogeochemical processes. Mortality due to 
senescence was estimated as a function of tree age or as a 
function of the relative biomass. We used a harvesting 
damage mortality coefficient as a linear function of time with 
three parameters: Initial mortality, Duration of the damage 
and intensity of the initial harvesting. The model was 
validated against experimental data obtained from the GNF 
site near Florida. As a preliminary application, we simulated 
the effect of water table position and forest management 
practices on GHGs emissions and carbon dynamics to test 
the capabilities of the models for simulating seasonal and 
long-term carbon budget in forested wetland. 
© CSA 

830. Modeling phosphorus trapping in wetlands using 
nonparametric Bayesian regression. 
Qian, Song S. and Reckhow, K. H. 
Water Resources Research 34(7): 1745-1754. (July 1998) 
NAL Call #:  292.8 W295; ISSN: 0043-1397 
Descriptors:  wetlands/ phosphorus/ agricultural runoff/ 
phosphorus removal/ water level/ water management/ 
water pollution/ nonpoint pollution sources/ water quality 
control/ USA, Florida, Everglades/ environment 
management/ ecosystem management/ agricultural 
pollution/ pollution control/ biodegradation/ sources and fate 
of pollution/ freshwater pollution/ protective measures and 
control/ composition of water  
Abstract:  Phosphorus-enriched agricultural runoff from the 
Everglades Agriculture Area is believed to have caused 
ecological changes in the northern part of the Everglades 
wetlands. A number of efforts have been made to assess 
the effectiveness of using constructed wetlands as a means 
of phosphorus removal from the agricultural runoff. The 
objective of this study is to develop a predictive model-for 
the total phosphorus effluent concentration of an 
Everglades wetland that has received this runoff for over 20 
years. We used Bayesian nonparametric regression to 
develop a predictive model combining information from an 
Everglades wetland data set and a cross-sectional data set. 
The prior model was based on the cross-sectional data set 
and expert opinion; this prior model, when combined with 
data from the Everglades wetland, yielded the posterior 
model, which can be used to (1) estimate the probability of 
an outflow concentration standard violation and (2) provide 
the posterior distributions of effluent concentrations at 
different loading rates and water levels. The primary use of 
this model is to support decision making in sizing the 
proposed constructed wetlands in south Florida as well as 
keeping a practical management strategy. 
© CSA 

831. Nitrate removal in riparian wetland soils: Effects of 
flow rate, temperature, nitrate concentration and soil 
depth. 
Willems, Hans P.; Rotelli, Matthew D.; Berry, Duane F.; 
Smith, Eric P.; Reneau, Raymond B.; and  
Mostaghimi, Saied 
Water Research 31(4):  841-849. (1997) 
NAL Call #:  TD420.W3; ISSN: 0043-1354 

Descriptors:  biochemistry and molecular biophysics/ 
freshwater ecology: ecology, environmental sciences/ 
pollution assessment control and management/ soil 
science/ toxicology/ waste management: sanitation/ 
biobusiness/ concentrations/ flow rate/ groundwater 
ecology/ managed agricultural field/ nitrate/ nomini creek 
watershed/ nutrient contamination removal/ pollution/ 
removal/ riparian wetland soils/ soil columns/ soil depth/ 
temperature/ toxicology/ water pollution  
Abstract:  Riparian zones, located adjacent to intensely 
managed agricultural fields, are thought to play an 
important role in removal of nutrient contaminants including 
NO-3- from groundwater. We studied the effect of flow rate, 
NO-3- concentration and temperature on NO-3- removal in 
soil columns under saturated-flow conditions. Bibb (coarse-
loamy, siliceous, acid thermic Typic Fluvaquent) sandy 
loam soil was collected from a riparian forest located in 
Nomini Creek Watershed, Virginia. Soils included in the 
study were a permanently inundated surface horizon, a 
seasonally saturated surface horizon, a shallow subsurface 
horizon and a deep subsurface horizon. Soil columns were 
infiltrated with NO-3- amended groundwater at 
concentrations from 14 to 36 mg NO-3--N L-1. Column 
operating temperatures varied between 8 and 20 degree C 
and flow rates between 0.01 and 0.09 mL min-1. Following 
a 48 h equilibrium period, effluent NO-3- and N-2O 
concentrations were determined. Denitrification was the 
primary mechanism of NO-3- removal, with higher 
denitrification capacities found in the surface horizons. 
Effluent NO-3- concentrations could be described by a 
linear combination of temperature, flow rate and influent 
NO-3- concentrations. Low temperatures and increased 
flow rates reduced the denitrification capacity in all soils. 
Our results showed that the NO-3- removal capacity 
present in the Bibb soil should theoretically be sufficient to 
remove most, if not all, NO-3-from the groundwater at the 
Nomini Creek study site. However, on-site measurements 
of NO-3- concentration in receiving streams indicated that 
this capacity is not fully realized in the field, suggesting the 
importance of other factors such as local hydrology and 
groundwater flow patterns. 
© The Thomson Corporation 

832. Nutrient and sediment removal by a restored 
wetland receiving agricultural runoff. 
Jordan, T. E.; Whigham, D. F.; Hofmockel, K. H.; and 
Pittek, M. A. 
Journal of Environmental Quality 32(4): 1534-1547. (2003) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  wetlands/ ammonia/ total suspended solids 
(TSS)/ agricultural runoff/ runoff/ water contamination  
Abstract:  Few studies have measured removal of 
pollutants by restored wetlands that receive highly variable 
inflows. We used automated flow-proportional sampling to 
monitor the removal of nutrients and suspended solids by a 
1.3-ha restored wetland receiving unregulated inflows from 
a 14-ha agricultural watershed in Maryland, USA. Water 
entered the wetland mainly in brief pulses of runoff, which 
sometimes exceeded the 2500-m3 water holding capacity 
of the wetland. Half of the total water inflow occurred in only 
24 days scattered throughout the two-year study. Measured 
annual water gains were within 5% of balancing water 
losses. Annual removal of nutrients differed greatly 
between the two years of the study. The most removal 
occurred in the first year, which included a three-month 
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period of decreasing water level in the wetland. In that year, 
the wetland removed 59% of the total P, 38% of the total N, 
and 41% of the total organic C it received. However, in the 
second year, which lacked a drying period, there was no 
significant (p > 0.05) net removal of total N or P, although 
30% of the total organic C input was removed. For the 
entire two-year period, the wetland removed 25% of the 
ammonium, 52% of the nitrate, and 34% of the organic C it 
received, but there was no significant net removal of total 
suspended solids (TSS) or other forms of N and P. 
Although the variability of inflow may have decreased the 
capacity of the wetland to remove materials, the wetland 
still reduced nonpoint-source pollution. 
© 2006 Elsevier B.V. All rights reserved. 

833. Nutrient attenuation by a riparian wetland during 
natural and artificial runoff events. 
Casey, R. E. and Klaine, S. J. 
Journal of Environmental Quality 30(5): 1720-1731. (2001) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  wetlands/ water pollution treatment/ nonpoint 
pollution sources/ golf courses/ storm runoff/ nitrates/ 
phosphates/ data collections/ experimental data/ 
performance evaluation/ pollution (nonpoint sources)/ 
runoff/ nitrate/ riparian environments/ nutrients (mineral)/ 
stormwater runoff/ pollution dispersion/ fertilizers/ golf 
courses/ water quality control/ water treatment/ protective 
measures and control/ water & wastewater treatment  
Abstract:  Due to chronic nutrient enrichment of surface 
water, wetlands adjacent to land managed with fertilizer 
have been studied to determine their role in nutrient 
dynamics. We sampled golf course runoff and determined 
the loads of NO sub(3) super(-) and PO sub(4) super(3-) 
transported during storms and the attenuation of those 
loads when runoff passed through a riparian wetland. All 
sampled storm events contained NO sub(3) super(-) (2 to 
1470 g NO sub(3)-N per event) and PO sub(4) super(3-) (1 
to 4156 g PO sub(4)-P per event). Extensive nutrient 
attenuation occurred when water passed through the 
riparian wetland. In 11 events, NO sub(3) super(-) and PO 
sub(4) super(3-) attenuation averaged 80 and 74%, 
respectively. In subsequent experiments, we created a 
stream of water flowing into the wetland and amended it 
with NO sub(3) super(-), PO sub(4) super(3-) and Br 
super(-), creating an artificial runoff event. The experiments 
were conducted using conditions similar to those of natural 
runoff events. We observed rapid and complete attenuation 
of PO sub(4) super(3-) immediately after runoff water 
infiltrated into the wetland subsurface. No PO sub(4) 
super(3-) was observed in discharge from the wetland. 
Nitrate attenuation occurred following a lag phase of 
several hours that was probably due to reactivation of 
denitrifying enzymes. Nitrate attenuation was initially less 
than 60% but increased to 100% in all experiments. We 
observed extensive dilution of runoff water in the wetland 
subsurface indicating mixing with pre-event ground water in 
the wetland. The results indicated that intermittent inputs of 
NO sub(3) super(-) and PO sub(4) super(3-) could be 
successfully attenuated in the wetland on the time scale of 
natural storm events. 
© CSA 

 
 
 

834. Nutrient removal from eutrophic lake water by 
wetland filtration. 
Coveney, M. F.; Stites, D. L.; Lowe, E. F.; Battoe, L. E.; and 
Conrow, R. 
Ecological Engineering 19(2): 141-159. (2002) 
Descriptors:  ammonia/ aquatic plants/ artificial wetlands/ 
bioremediation/ eutrophication/ evapotranspiration/ 
filtration/ floodplains/ geological sedimentation/ lakes/ 
nature conservation/ nitrate/ nitrogen/ phosphorus/ 
phytoplankton/ rain/ seepage/ suspended solids/ water 
management/ water quality/ plants  
Abstract:  Lake Apopka is a large (125 km2), shallow (mean 
depth 1.6 m) lake in Florida, USA. The lake was made 
hypereutrophic by phosphorus loading from floodplain 
farms and has high levels of nutrients, phytoplankton (Chl a 
80 micro g l-1), and suspended matter. The restoration plan 
developed by the St. Johns River Water Management 
District encompasses the biomanipulation concept in which 
the critical step for large shallow lakes is increasing the 
transparency of the water to allow the re-establishment of 
submerged macrophytes. Restoration includes operation of 
a treatment wetland, reduction in external P loading, 
harvest of fish, fluctuation of lake levels, and littoral 
planting. The District constructed a 2-km2 pilot-scale 
treatment wetland to test nutrient-removal and hydraulic 
performance. Lake water was recirculated for 29 months, 
and the removal of suspended solids and particle-bound 
nutrients was assessed. Hydraulic loading rate varied from 
6.5 to 65 m year-1 with a mean hydraulic residence time of 
about 7 days. The inflow contained 40-180 mg l-1 TSS, 80-
380 micro g l-1 TP (mostly particulate organic), and 3-9 mg 
l-1 TN (mostly dissolved and particulate organic). Overall, 
particulate matter was removed (>90%) by the wetland, and 
soluble organic compounds were unaffected. Soluble 
inorganic compounds such as nitrate, ammonia, and 
soluble reactive phosphate (SRP) were low in the lake 
water but increased during passage through the wetland. 
Particulate matter at the outlet was enriched in both N (2-
fold) and P (5-fold) compared to particles in the inflow. 
Mass removal efficiencies were 89-99 (TSS), 30-67 (TP), 
and 30-52% (TN), but efficiency fell when hydraulic short-
circuiting occurred. First-order removal coefficients were 
107 (TSS), 63 m year-1 (TP) and 98 m year-1 (particulate 
N). Areal particulate removal rates were 5.4 g dry matter m-
2 day-1, 0.18 g PON m-2 day-1, and 0.006 g POP m-2 day-
1. The ratio of N:P removal was 28:1. Total sedimentation 
rate was 0.4 mm day-1 of very light matter (4.4 g dw l-1). 
About 40% of the dry matter and nitrogen removed and 
about 80% of the phosphorus was found in the new 
sediments. Relative to the inflow of lake water, 
evapotranspiration (4.3%), seepage (2.6%), and rainfall 
(2.8%) were low. Major problems were initial leaching of 
SRP, but not ammonia, from native organic soils and 
vegetation when this former farmland was flooded; 
hydraulic short-circuiting via former drainage ditches; and 
low inflows under drought conditions. After 6 months SRP 
release declined, and initial SRP leaching could be 
prevented with soil treatment. Hydraulic short-circuiting 
occurred only after modifications were made. Low gravity 
flows were augmented with pumped inflows. With these 
improvements P-removal should increase from the 
measured 0.48 to at least 3 g P m-2 year-1. Based on the  
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pilot project results, the first phase of an improved 14-km2 
wetland filter has been constructed. This project should 
accelerate improvements in the water quality of Lake 
Apopka and, ultimately, create a new, large wildlife-rich 
marsh. 
© CAB International/CABI Publishing 

835. Nutrient retention dynamics of the Everglades 
Nutrient Removal Project. 
Moustafa, M. Z. 
Wetlands 19(3): 689-704. (Sept. 1999) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ nutrients/ storm runoff/ agriculture/ 
water quality/ phosphorus/ water quality control/ nutrient 
removal/ stormwater runoff/ pollution control/ nutrients 
(mineral)/ agricultural pollution/ water treatment/ USA, 
Florida, Everglades/ chemical processes/ prevention and 
control  
Abstract:  The Everglades Nutrient Removal (ENR) Project 
was constructed to reduce nutrient concentrations in 
stormwater runoff water from the Everglades Agricultural 
Area. Although nutrient concentrations of influent water 
ranged from 66 to 201 mu g TP L super(-1) and 140 to 541 
mu g TN L super(-1) and varied substantially over time, the 
outlet concentrations remained low, 9 to 39 mu g TP L 
super(-1) and 99 to 286 mu g TN L super(-1), during the 
first three years of operation (from August 1994 through 
August 1997). Nutrient removal efficiency was calculated in 
terms of decrease in both loads and nutrient 
concentrations. Nutrient loading rates averaged 1.17 g TP 
m super(-2) year super(-1) (plus or minus 0.12 SE) and 
31.56 g TN m super(-2) year super(-1) (plus or minus 2.92 
SE) at the inflow and 0.23 g TP m super(-2) year super(-1) 
(plus or minus 0.02 SE) and 20.71 g TN m super(-2) year 
super(-1) (plus or minus 1.63 SE) at the outflow. TP load 
removal ranged from 66% to 91% and averaged 82% for 
the period of record, while TN load removal ranged from 
11% to 76% and averaged 55%. Rainfall contribution to the 
ENR Project nutrient budgets was small, averaging only 4% 
and 3% for TP and TN, respectively. The ENR Project 
performance results during the first three years suggest that 
additional Stormwater Treatment Areas (STAs) will be 
effective in removing TP from stormwater runoff. 
© CSA 

836. Nutrient transport in a restored riparian wetland. 
Vellidis, G.; Lowrance, R.; Gay, P.; and Hubbard, R. K. 
Journal of Environmental Quality 32(2): 711-726. (Mar. 
2003-Apr. 2003) 
NAL Call #:  QH540.J6; ISSN: 0047-2425 
Descriptors:  wetlands/ plumes/ nitrates/ groundwater 
pollution/ water quality/ nutrient removal/ surface runoff/ 
denitrification/ ammonium/ phosphorus/ hydrology/ 
pastures/ preferential flow/ manure/ environmental effects/ 
ammonium compounds/ nutrients (mineral)/ agricultural 
runoff/ USA, Georgia/ sources and fate of pollution/ 
composition of water/ characteristics, behavior and fate/ 
water resources and supplies  
Abstract:  We determined the water quality effect of a 
restored forested riparian wetland adjacent to a manure 
application area and a heavily fertilized pasture in the 
Georgia Coastal Plain. The buffer system was managed 
based on USDA recommendations and averaged 38 m in 
width. Water quality and hydrology data were collected from 
1991-1999. A nitrate plume in shallow ground water with 

concentrations exceeding 10 mg NO sub(3)-N L super(-1) 
moved into the restored forested riparian wetland. Along 
most of the plume front, concentrations were less than 4 
mg NO sub(3)-N L super(-1) within 25 m. Two preferential 
flow paths associated with past hydrologic modifications to 
the site allowed the nitrate plume to progress further into 
the restored forested riparian wetland. Surface runoff total 
N, dissolved reactive phosphorus (DRP), and total P 
concentrations averaged 8.63 mg N L super(-1), 1.37 mg P 
L super(-1), and 1.48 mg P L super(-1), respectively, at the 
field edge and were reduced to 4.18 mg N L super(-1), 0.31 
mg P L super(-1), and 0.36 mg P L super(-1), respectively, 
at the restored forested riparian wetland outlet. Water and 
nutrient mass balance showed that retention and removal 
rates for nitrogen species ranged from a high of 78% for 
nitrate to a low of 52% for ammonium. Retention rates for 
both DRP and total P were 66%. Most of the N retention 
and removal was accounted for by denitrification. Mean 
annual concentrations of total N and total P leaving the 
restored forested riparian wetland were 1.98 mg N L 
super(-1) and 0.24 mg P L super(-1), respectively. 
© CSA 

837. Nutrient uptake and growth response of six 
wetland/riparian plant species receiving swine lagoon 
effluent. 
Hubbard, R. K.; Ruter, J. M.; Newton, G. L.; and  
Davis, J. G. 
Transactions of the ASAE 42(5): 1331-1341. (1999) 
NAL Call #:  290.9 Am32T; ISSN: 0001-2351 
Descriptors:  wastewater treatment/ Ilex cassine/ Itea/ 
Spartina patens/ Juncus effusus/ Panicum/ nutrient uptake/ 
bioremediation/ filter strips/ Cephalanthus occidentalis/ 
wetland plants 
This citation is from AGRICOLA. 

838. Operational restoration of the Pen Branch 
bottomland hardwood and swamp wetlands: The 
research setting. 
Nelson, E. A.; Dulohery, N. C.; Kolka, R. K.; and  
McKee, W. H. 
Ecological Engineering 15(Suppl. 1): S23-S33. (Sept. 2000) 
NAL Call #:  TD1.E26; ISSN: 0925-8574 
Descriptors:  wetlands/ environmental restoration/ forests/ 
rivers/ flood plains/ dams/ USA, South Carolina/ hydrology/ 
vegetation cover/ habitat improvement (biological)/ 
ecosystem disturbance/ Taxodium distichum/ Nyssa 
aquatica/ USA, South Carolina, Aiken, Savannah River 
Site/ USA, South Carolina, Savannah R./ baldcypress/ 
water tupelo/ reclamation/ protective measures and control  
Abstract:  The Savannah River swamp, a 3020 ha forested 
wetland on the floodplain of the Savannah River, USA is 
located on the Department of Energy's Savannah River site 
(SRS) near Aiken, SC. Historically, the swamp consisted of 
approximately 50% bald cypress-water tupelo (Taxodium 
distichum-Nyssa aquatica) stands, 40% mixed bottomland 
hardwood stands, and 10% shrub, marsh, and open water. 
Creek corridors were typical of southeastern bottomland 
hardwood forests. Hydrology was controlled by flooding of 
the Savannah River and by flow from four creeks that drain 
into the swamp prior to flow into the Savannah River. 
Upstream dams have caused some alteration of the water 
levels and timing of flooding within the floodplain. Major 
impacts to the swamp hydrology occurred with the 
completion of the production reactors and one coal-fired 
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powerhouse at the SRS in the early 1950s. Flow in one of 
the tributaries, Pen Branch, was typically 0.3 m super(3) s 
super(-1) (10-20 cfs) prior to reactor pumping and 11.0 m 
super(3) s super(-1) (400 cfs) during pumping from 1954 to 
1988. Sustained increases in water volume resulted in 
overflow of the original stream banks, the creation of 
additional floodplains, considerable erosion of the original 
stream corridor, and deposition of a deep silt layer on the 
newly formed delta. Heated water was discharged directly 
into Pen Branch and water temperature in the stream often 
exceeded 65 degree C. The nearly continuous flooding of 
the swamp, the thermal load of the water, and the heavy 
silting resulted in complete mortality of the original 
vegetation in large areas of the floodplain. In the years 
since pumping was reduced, no volunteer seedlings of 
heavy-seeded hardwoods or cypress have been found in 
the floodplain corridor. Research was conducted to 
determine methods to reintroduce tree species 
characteristic of more mature forested wetlands. Species 
composition and selection were altered based on the 
current and expected hydrological regimes that the 
reforestation areas will be experiencing. 
© CSA 

839. Particulate phosphorus removal via wetland 
filtration: An examination of potential for hypertrophic 
lake restoration. 
Lowe, E. F.; Battoe, L. E.; Stites, D. L.; and Coveney, M. F. 
Environmental Management 16(1): 67-74. (1992) 
NAL Call #:  HC79.E5E5; ISSN: 0364-152X 
Descriptors:  wetlands/ phosphorus cycle/ filtration/ 
particulate pollution/ environmental restoration/ lakes/ 
hypertrophy/ phosphorus/ USA, Florida, Apopka L./ 
hypertrophic environments/ phosphorus/ Florida, Apopka 
L./ particulate pollution/ environmental restoration/ 
hypertrophy/ reclamation/ prevention and control/ 
freshwater pollution  
Abstract:  Lake Apopka in Florida, USA, is a large (area = 
124 km super(2)), hypertrophic (mean total phosphorus = 
0.220 g/m super(3); mean chlorophyll a = 60 mg/m 
super(3)) lake, with a large sedimentary store of available P 
(1635 x 10 super(6) g P). Phosphorus loading from 
floodplain farms (132 x 10 super(6) g P/yr) has been the 
primary cause of eutrophication. Assuming elimination of 
farm P loading, the Vollenweider model predicts a decline 
in equilibrium P concentration from 0.270 to 0.024 g/m 
super(3), if the P sedimentation coefficient (sigma) remains 
constant. Recirculation of lake water through a 21-km 
super(2), created wetland and elimination of farm P loading 
is projected to result in a negative P balance for the lake (-
23 x 10 super(6) g P/yr) leading to depletion of P stores in 
the lake in about 60 yr. 
© CSA 

840. Performance of a recirculating wetland filter 
designed to remove particulate phosphorus for 
restoration of Lake Apopka (Florida, USA). 
Coveney, M. F.; Lowe, E. F.; and Battoe, L. E. 
Water Science and Technology 44(11-12): 131-136. (2001) 
NAL Call #:  TD420.A1P7; ISSN: 0273-1223. 
Notes: Conference: 7th International Conference on 
Wetland Systems for Water Pollution Control 2000, Lake 
Buena Vista, FL [USA], 11-16 Nov 2000; Issue editors: 
Kadlec, R. H. and Reddy, K. R.; ISBN: 1843394073 
Descriptors:  USA, Florida, Apopka L./ water quality control/ 

lake restoration/ recirculated water/ phosphorus removal/ 
particulate matter/ feasibility studies/ performance 
evaluation/ model studies/ optimization/ recycled water/ 
particles/ environment management/ lake reclamation/ 
eutrophic lakes/ eutrophication/ pollution effects/ particulate 
organic phosphorus/ pollution control/ filters/ water filtration/ 
recirculating systems/ performance assessment/ lakes/ 
hydrology/ environmental restoration/ water pollution 
control/ artificial wetlands/ treatment wetlands/ water quality 
control/ water treatment/ prevention and control/ freshwater 
pollution/ water pollution: monitoring, control and 
remediation  
Abstract:  Operation of a 14-km super(2) wetland filter for 
removal of total phosphorus (TP) from lake water is part of 
the restoration program for hypereutrophic Lake Apopka, 
Florida. This system differs from most treatment wetlands 
because 1) water is recirculated back to the lake, and 2) the 
goal is removal of particulate phosphorus (P), the dominant 
form of P in Lake Apopka. The operational plan for the 
wetland is maximization of the rate rather than the 
efficiency of P removal. The St. Johns River Water 
Management District operated a 2-km super(2) pilot-scale 
wetland to examine the capacity of a wetland system to 
remove suspended solids and particulate nutrients from 
Lake Apopka. TP in the inflow from Lake Apopka ranged 
from about 0.12 to 0.23 mg l super(-1), and hydraulic 
loading rate (HLR) varied from 6.5 to 42 m yr super(-1). The 
performance of the pilot-scale wetland supported earlier 
predictions. Mass removal efficiencies for TP varied 
between about 30% and 67%. A first-order, area-based 
model indicated a rate constant for TP removal of 55 m yr 
super(-1). We compared actual removal of P with model 
predictions and used modeled performance to examine 
optimal operational conditions. Correspondence between 
observed and modeled outflow TP was not good with 
constant variable values. Monte Carlo techniques used to 
introduce realistic stochastic variability improved the fit. The 
model was used to project a maximal rate of P removal of 
about 4 g P m super(-2) yr super(-1) at P loading 10-15 g P 
m super(-2) yr super(-1) (HLR 60-90 m yr super(-1)). Data 
from the pilot wetland indicated that actual rates of P 
removal may prove to be higher. Further operation of the 
wetland at high hydraulic and P loading rates is necessary 
to verify or modify the application of the model. 
© CSA 

841. Phosphorus removal from Everglades agricultural 
area runoff by submerged aquatic vegetation/Limerock 
treatment technology: An overview of research. 
Gu, B.; Debusk, T. A.; Dierberg, F. E.; Chimney, M. J.; 
Pietro, K. C.; and Aziz, T. 
Water Science and Technology 44(11-12): 101-108. (2001) 
NAL Call #:  TD420.A1P7; ISSN: 0273-1223. 
Notes: Conference: 7th International Conference on 
Wetland Systems for Water Pollution Control 2000, Lake 
Buena Vista, FL [USA], 11-16 Nov 2000; Issue editors: 
Kadlec, R. H. and Reddy, K. R.; ISBN: 1843394073 
Descriptors:  United States, Florida, Everglades/ water 
pollution control/ nonpoint pollution sources/ agricultural 
runoff/ advanced wastewater treatment/ phosphorus 
removal/ submerged plants/ accumulation/ feasibility 
studies/ experimental data/ performance evaluation/ 
pollution (nonpoint sources)/ runoff (agricultural)/ advanced 
treatment/ aquatic macrophytes/ aquatic plants/ vegetation/ 
lime/ macrophytes/ artificial wetlands/ water quality control/ 
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water treatment/ freshwater pollution/ water pollution: 
monitoring, control & remediation  
Abstract:  The 1994 Everglades Forever Act mandates the 
South Florida Water Management District and the Florida 
Department of Environmental Protection to evaluate a 
series of advanced treatment technologies to reduce total 
phosphorus (TP) in Everglades Agricultural Area runoff to a 
threshold target level. A submerged aquatic 
vegetation/limerock (SAV/LR) treatment system is one of 
the technologies selected for evaluation. The research 
program consists of two phases. Phase I examined the 
efficiency of SAV/LR treatment system for TP removal at 
the mesocosm scale. Preliminary results demonstrate that 
this technology is capable of reducing effluent TP to as low 
as 10 mu g/L under constant flows. The SAV component 
removes the majority of the influent soluble reactive P, 
while the limerock component removes a portion of the 
particulate P. Phase II is a multi-scale project (i.e., 
microcosms, mesocosms, test cells and full-size wetlands). 
Experiments and field investigations using various 
environmental scenarios are designed to (1) identify key P 
removal processes; (2) provide management and 
operational criteria for basin-scale implementation; and (3) 
provide scientific data for a standardized comparison of 
performance among advanced treatment technologies. 
© CSA 

842. Phosphorus retention and soil organic carbon in 
restored and natural freshwater wetlands. 
Hogan, D. M.; Jordan, T. E.; and Walbridge, M. R. 
Wetlands 24(3): 573-585. (Sept. 2004) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ soil/ sorption/ phosphorus/ soil 
chemistry/ carbon/ soil properties/ freshwater environments/ 
restoration/ forests/ aquatic plants/ nitrogen/ nutrients 
(mineral)/ pH/ soils/ inland water environment/ chemical 
properties/ physical properties/ total organic carbon/ 
organic carbon/ water quality/ capacity/ retention/ density/ 
nutrients/ hydrogen ion concentration/ clays/ USA, 
Maryland, Kent Island/ reclamation/ habitat community 
studies/ conservation, wildlife management and recreation/ 
chemical processes  
Abstract:  Nutrient (e.g., phosphorus) retention is an 
important function of wetlands that can improve water 
quality. We examined soil physical and chemical 
characteristics and phosphorus (P) sorption capacities in 
three recently restored herbaceous wetlands (RWs) on 
previously cultivated soils and three adjacent natural 
forested wetlands (NWs) on Kent Island, Maryland, USA. 
Our objective was to compare P retention in these two 
wetland types. As hypothesized, NW soils differed 
fundamentally in soil chemistry and had significantly higher 
total organic carbon (TOC) contents than RW soils (5.7 plus 
or minus 1.7% vs. 1.2 plus or minus 0.1%, respectively, p < 
0.05). A number of soil properties (bulk density, pH, labile 
organic and microbial P, total N, and total N: total P ratios) 
differed between natural and restored wetlands, as 
expected from the differences in TOC. Concentrations of 
pyrophosphate-extractable (organically-bound) Al (Alp) 
were an order of magnitude larger in NW than in RW soils 
(2099.1 plus or minus 365.5 vs. 767.0 plus or minus 194.7 
kg/ha, respectively). Although past studies have suggested 
that higher concentrations of organically-bound Al can 
enhance P sorption, P-sorption capacities were significantly 
greater in the RW soils, likely due to differences in soil 

chemistry. In the RWs, 15 soil chemical parameters were 
significantly correlated with P sorption (based on single 
factor regression), including residual Al, oxalate-extractable 
Al and Fe, clay, HCl-extractable Fe and pyrophosphate-
extractable Fe (r2 = 0.90, 0.89, 0.87, 0.85, 0.83 and 0.82, 
respectively). In contrast, P sorption in the NWs was 
correlated only with Alp (r2 = 0.68). As restored wetland 
soils are likely in transition from a non-hydric to a hydric 
state, they should be reevaluated periodically to determine 
the ultimate effects of this transition on their capacity to 
retain P. 
© CSA 

843. Phosphorus-sorption characteristics of calcareous 
soils and limestone from the southern Everglades and 
adjacent farmlands. 
Zhou, Meifang and Li, Yuncong 
Soil Science Society of America Journal 65(5):  
1404-1412. (2001) 
NAL Call #:  56.9 So3; ISSN: 0361-5995 
Descriptors:  soil science/ Langmuir isotherm/ farmland/ 
fertilizer management/ pineland/ wetland  
Abstract:  The understanding of P sorption and desorption 
by soils is important for safeguarding water quality and for 
fertilizer management. Little is known about the P-sorption 
characteristics of the calcareous soils and limestone 
bedrocks in southern Florida. In this study, 19 samples of 
calcareous soil and subsurface limestone bedrock were 
collected from the southern Everglades wetland, pineland, 
and nearby farmland. At very low P concentrations, P 
sorption in these soils fit the linear isotherm. The 
equilibrium P concentration at zero-net P sorption (EPCo) 
of soils correlated positively with P saturation. Phosphorus-
sorption data of soils at medium P concentrations fit the 
Freundlich and Langmuir equations up to a point at high P 
concentrations where the slope of the isotherm changed 
abruptly. In bedrock samples the sorption-isotherm-
inflection point, which is caused by P precipitation, occurred 
at much lower solution P concentrations than in the case of 
soils (4-18 vs. 400-600 mg mL-1). Also bedrock samples 
had significantly lower Freundlich values, Kf, than soils. The 
sorption of P in soils occurred at relatively low solution P 
concentrations (as indicated by Freundlich value, Kf), and 
appears to be caused by strong affinity of the noncarbonate 
clay, while the P sorption at relatively high solution 
concentrations (as indicted by Langmuir maximum sorption, 
Smax) appears to be caused by the affinities of both the 
noncarbonate clay and carbonate clay. Phosphorus-
sorption values (Psorption) estimated from the one-point 
isotherm were comparable with the Smax values calculated 
from the Langmuir isotherm. Phosphorus saturation and the 
P-retention capacities (Smax or Psorption) were correlated 
strongly to the percentage of P desorption. 
© The Thomson Corporation 

844. Phosphorus storage and release in response to 
flooding: Implications for Everglades stormwater 
treatment areas. 
Newman, S. and Pietro, K. 
Ecological Engineering 18(1): 23-38. (Oct. 2001) 
NAL Call #:  TD1.E26; ISSN: 0925-8574 
Descriptors:  wetlands/ phosphorus/ environmental 
restoration/ nutrient uptake/ water flow/ agricultural land/ 
storm runoff/ water pollution control/ artificial wetlands/ 
ecosystems/ sediment-water interfaces/ nutrient removal/ 
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organic soils/ water quality/ data collections/ storage/ 
flooding/ stormwater runoff/ agricultural runoff/ nitrogen/ 
nutrients/ water management/ nutrients (mineral)/ 
restoration/ environment management/ soils/ uptake/ USA, 
Florida/ USA, Florida, Everglades/ reclamation/ water 
quality control/ freshwater pollution/ chemistry of 
suspended matter/ characteristics, behavior and fate/ 
general environmental engineering  
Abstract:  As part of the Everglades restoration program, 16 
000 ha of constructed wetlands will be reestablished on 
land presently in agricultural production. These wetlands 
will be used to remove Phosphorus (P) from agricultural 
runoff before it enters the Everglades. Histosols, organic 
soils, are the predominant soil type in the Everglades 
Agricultural Area (EAA), and the conversion of these soils 
from drained to flooded conditions has important 
implications for P storage. Phosphorus storage in organic 
soils has been shown to be both positively and negatively 
affected by anaerobic conditions. In this study, P storage 
and release was followed in a 146 ha area during its 
conversion from farmland to wetland. The development of a 
productive biological community, as evidenced by strong 
diel dissolved O sub(2) and pH cycles, occurred within 3 
weeks of flooding at one site and 2 months at a second 
site. This biological community was considered influential in 
maintaining the low concentrations of both N and P in the 
water column relative to soil porewater concentrations. 
Maximum total P (TP) and total Kjeldahl N (TKN) 
concentrations of 0.3 and 5 mg l super(-1), respectively, 
were recorded in the water column following flooding. 
These concentrations declined to background levels within 
2-3 months. Soil porewater TP and total dissolved Kjeldahl 
N (TDKN) concentrations increased to maxima of 4 and 24 
mg l super(-1), respectively, 2 months following flooding. 
Nutrient profiles across the soil-water interface were used 
to estimate flux rates. Calculated NH sub(4)-N flux rates 
ranged between 0.18 and 0.74 mu g cm super(-2) d super(-
1) and P fluxes ranged between 0.03 and 0.15 mu g cm 
super(-2) d super(-1). Phosphorus fluxes from the soil to 
the overlying water are a function of the mobility of different 
P fractions. 
© CSA 

845. Plant colonization after complete and partial 
removal of disturbed soils for wetland restoration of 
former agricultural fields in Everglades National Park. 
Dalrymple, G. H.; Doren, R. F.; O'Hare, N. K.; Norland, M. 
R.; and Armentano, T. V. 
Wetlands 23(4): 1015-1029. (Dec. 2003) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ environmental restoration/ 
agricultural ecosystems/ conservation/ national parks/ soil 
characteristics/ soils/ colonization/ aquatic plants/ nature 
conservation/ environment management/ flooding/ 
canopies/ introduced species/ fire/ agriculture/ chemical 
fertilizers/ herbicides/ restoration/ pesticides/ land 
reclamation/ substrates/ Hydrophytes/ agricultural 
chemicals/ nutrients/ fertilizers/ testing procedures/ Schinus 
terebinthifolius/ USA, Florida/ USA, Florida, Everglades 
Natl. Park/ Brazil peppertree/ reclamation/ habitat 
community studies/ conservation, wildlife management and 
recreation/ techniques of planning  
Abstract:  The Hole-in-the-Donut is a 4000-ha region of 
former farmlands within Everglades National Park that is 
dominated by a monoculture of the non-indigenous pest 

plant Schinus terebinthifolius (Brazilian pepper). Prior to 
extensive farming in the region, the area consisted of short 
hydroperiod graminoid wetlands and mesic pine savannah. 
Rock plowing in preparation of these lands for farming 
created an artificial soil layer that broke up the limestone 
substrate, mixed and aerated the native marl soil layer with 
the broken limestone, and elevated the surface slightly. 
Farming practices also included the use of chemical 
fertilizers and pesticides. The modified soil substrate 
quickly became dominated by S. terebinthifolius when 
farming ceased in 1975, despite efforts to control its 
establishment, such as prescribed fire, herbicide treatment, 
and mowing. Preliminary evidence indicated that soil 
removal would prevent re-invasion by S. terebinthifolius and 
could lead to colonization by native wetlands plants. Two 
trials, a partial soil removal (PSR) and a compete soil 
removal (CSR), were performed on a pilot test site 
beginning in 1989 to determine whether all or only a portion 
of this modified soil substrate needed to be removed to 
attain desired results. Removal of rock-plowed surface 
material lowered elevation in both treatments. While the 
PSR treatment did show an increase in the number and 
coverage of hydrophytes for a few years, it did not prohibit 
re-colonization and re-establishment of a canopy of S. 
terebinthifolius, and by 1996, the site was again dominated 
by a monoculture of S. terebinthifolius. By contrast, the 
CSR treatment showed rapid colonization by hydrophytes 
and no successful re-colonization by S. terebinthifolius. 
Lowering elevations by 15 to 45 cm allowed for longer 
periods of flooding and rapid colonization by hydrophytes 
on both sites. After the sites were cleared, the average 
difference in elevation between the two treatment areas 
was less than a tenth of a meter, but this resulted in a 
slightly shorter hydroperiod on the PSR site. The small 
amount of residual rock-plowed soil with high levels of 
nutrients, along with its slightly shorter hydroperiod on the 
PSR site, appear to have contributed significantly to the 
success of S. terebinthifolius in re-colonizing this treatment 
area. 
© CSA 

846. Quantifying time-varying ground-water discharge 
and recharge in wetlands of the northern Florida 
Everglades. 
Choi, Jungyill and Harvey, Judson W. 
Wetlands 20(3): 500-511. (2000) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  mathematical biology: computational biology/ 
freshwater ecology: ecology, environmental sciences/ 
Everglades nutrient removal project/ agricultural drainage/ 
chemical budget/ constructed wetland/ ground water 
discharge/ ground water recharge/ mass balance/ time 
varying ground water discharge/ time varying ground water 
recharge/ water budget  
Abstract:  Developing a more thorough understanding of 
water and chemical budgets in wetlands depends in part on 
our ability to quantify time-varying interactions between 
ground water and surface water. We used a combined 
water and solute mass balance approach to estimate time-
varying ground-water discharge and recharge in the 
Everglades Nutrient Removal project (ENR), a relatively 
large constructed wetland (1544 hectare) built for removing 
nutrients from agricultural drainage in the northern 
Everglades in South Florida, USA. Over a 4-year period 
(1994 through 1998), ground-water recharge averaged 13.4 
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hectare-meter per day (ha-m/day) or 0.9 cm/day, which is 
approximately 31% of surface water pumped into the ENR 
for treatment. In contrast, ground-water discharge was 
much smaller (1.4 ha-m/day, or 0.09 cm/day, or 2.8% of 
water input to ENR for treatment). Using a water-balance 
approach alone only allowed net ground-water exchange 
(discharge - recharge) to be estimated (-12 +- 2.4 ha-
m/day). Discharge and recharge were individually 
determined by combining a chloride mass balance with the 
water balance. For a variety of reasons, the ground-water 
discharge estimated by the combined mass balance 
approach was not reliable (1.4 +- 37 ha-m/day). As a result, 
ground-water interactions could only be reliably estimated 
by comparing the mass-balance results with other 
independent approaches, including direct seepage-meter 
measurements and previous estimates using ground-water 
modeling. All three independent approaches provided 
similar estimates of average ground-water recharge, 
ranging from 13 to 14 ha-m/day. There was also relatively 
good agreement between ground-water discharge 
estimates for the mass balance and seepage meter 
methods, 1.4 and 0.9 ha-m/day, respectively. However, 
ground-water-flow modeling provided an average discharge 
estimate that was approximately a factor of four higher (5.4 
ha-m/day) than the other two methods. Our study 
developed an initial understanding of how the design and 
operation of the ENR increases interactions between 
ground water and surface water. A considerable portion of 
recharged ground water (73%) was collected and returned 
to the ENR by a seepage canal. Additional recharge that 
was not captured by the seepage canal only occurred when 
pumped inflow rates to ENR (and ENR water levels) were 
relatively high. Management of surface water in the 
northern Everglades therefore clearly has the potential to 
increase interactions with ground water. 
© The Thomson Corporation 

847. Restoration of a south Florida forested wetland. 
Weller, J. D. 
Ecological Engineering 4(2): 143-151. (1995) 
NAL Call #:  TD1.E26; ISSN: 0925-8574. 
Notes: Special issue: Restoration and Creation of 
Wetlands. 
Descriptors:  wetlands/ environmental restoration/ forests/ 
land use/ drainage/ ecosystem disturbance/ ecosystem 
management/ nature conservation/ swamps/ hydrology/ 
surface water/ groundwater recharge/ groundwater/ habitat 
improvement/ vegetation cover/ water control/ USA, Florida/ 
water control  
Abstract:  A rewatering project conducted at Fern Forest 
Nature Center in Pompano Beach, Florida, USA, has 
rejuvenated and restored an area of south Florida forested 
wetland to its pre-drainage condition in three years. 
Through the removal of undesirable vegetation such as 
Brazilian pepper (Schinus terebinthifolius) and the re-
introduction of water, the following have been 
accomplished: increase in surfacewater duration time; 
elevation of groundwater by 70 to 84 cm; rejuvenation of a 
depressed forested wetland, a deciduous hardwood 
swamp, and an emergent wetland; and enhancement of a 
wading bird habitat, a cypress dome, and 3.2 km of shallow 
stream bed (1.5 m deep or less). These accomplishments 
have assured the survival of the park's 34 rare and 
endangered fern species and encouraged the natural return 
of 16 wetland bird species, 8 fish species, 6 species of 

turtles, 6 species of snakes, 5 snails, 2 frog species, and 
even the American alligator (Alligator mississippiensis). 
© CSA 

848. Restoration of pitcher plant bogs in eastern Texas, 
USA. 
Mize, R.; Evans, R. E.; Macroberts, B. R.; Macroberts, M. 
H.; and Rudolph, D. C. 
Natural Areas Journal 25(2): 197-201. (2005) 
NAL Call #:  QH76.N37; ISSN: 0885-8608 
Descriptors:  bogs/ environmental restoration/ fires/ soil/ 
conservation/ revegetation/ succession/ Sus scrofa/ USA, 
Texas/ pig  
Abstract:  Pitcher plant bogs, also referred to as hillside 
seepage bogs or hillside bogs, are extremely restricted on 
the West Gulf Coastal Plain. The number and extent of 
extant bogs is in the low hundreds, comprising no more 
than a few thousand hectares of habitat. These bogs 
support a large number of plant species of significant 
conservation concern. Threats to existing bogs include: 
land use changes, silvicultural impacts, fire scarcity, vehicle 
damage, negative feral hog (Sus scrofa) impact, and 
ground water regime alterations. Two pitcher plant bogs on 
the Angelina National Forest were subjected to severe 
damage from vehicular impacts that eliminated herbaceous 
vegetation, disturbed the soil to substantial depths, and 
initiated severe erosion. A restoration effort that replaced 
lost soil, reduced erosion, and allowed subsequent 
revegetation was implemented. Approximately four years 
post-treatment, bogs are intact, soil erosion is controlled, 
revegetation is complete or progressing, and at least some 
species of conservation concern are present in the 
revegetated areas. These restoration projects have 
demonstrated that degraded pitcher plant bogs that have 
suffered severe damage due to vehicular impacts can be 
substantially restored if sufficient resources are available. 
However, pitcher plant bogs on the West Gulf Coastal Plain 
continue to be threatened by uncontrolled off-road vehicles 
and other impacts. The most insidious threat may be the 
widespread lack of sufficient fire required to preclude or 
reverse succession to communities dominated by woody 
vegetation and the subsequent loss of the herbaceous bog 
species. 
© CSA 

849. Restoration of wetland vegetation on the 
Kissimmee River floodplain: Potential role of seed 
banks. 
Wetzel, P. R.; Van Der Valk, A. G.; and Toth, L. A. 
Wetlands 21(2): 189-198. (June 2001) 
NAL Call #:  QH75.A1W47; ISSN: 0277-5212 
Descriptors:  wetlands/ vegetation/ rivers/ flood plains/ 
drainage/ pastures/ shrubs/ species composition/ seed 
banks/ environmental restoration/ plant communities/ 
seeds/ vegetation cover/ aquatic plants/ restoration/ Juncus 
effusus/ Plantae/ USA, Florida, Kissimmee R./ seed banks/ 
restoration/ broadleaf marsh/ reclamation/ habitat 
community studies/ ecological impact of water development  
Abstract:  The composition of seed banks of areas on the 
drained Kissimmee River floodplain (Florida, USA) that are 
currently pasture and formerly had been wet prairie, 
broadleaf marsh, and wetland shrub communities was 
compared to that of seed banks of areas that have extant 
stands of these communities. The species composition of 
the seed banks of existing wet prairie and former wet prairie 
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sites were the most similar, with a Jaccard index of 
similarity of 55. Existing and former broadleaf marsh and 
wetland shrub communities had Jaccard indices of 38 and 
19, respectively. Although existing and former wet prairie 
seed banks had nearly the same species richness, species 
richness at former broadleaf marsh and wetland shrub sites 
was higher than at existing sites. Mean total seed densities 
were similar in existing and former wet prairies (700 to 800 
seeds m super(2)). However, seed densities in former 
broadleaf marsh and wetland shrub sites were significantly 
greater than in comparable existing communities (>4,900 
seeds m super(2) at former sites versus 200 to 300 in 
existing communities). The higher seed densities in former 
broadleaf marsh and wetland shrub sites was due to over 
4,000 seeds m super(2) of Juncus effusus in their seed 
banks. Half of the species that characterize wet prairies 
were found in the seed banks at former and existing wet 
prairie sites. At existing broadleaf marsh and wetland shrub 
sites, most of the characteristic species were found in their 
seed banks. However, only one characteristic broadleaf 
species was found in the seed banks of the former 
broadleaf marsh sites, and no characteristic wetland shrub 
species were found in the seed banks of the former wetland 
shrub sites. The seeds of only two non-indigenous species 
were found in the seed banks of former wetland 
communities at very low densities. For all three vegetation 
types, but particularly for the broadleaf marsh and wetland 
shrub sites, re-establishment of the former vegetation on 
the restored floodplain will require propagule dispersal from 
off-site sources. 
© CSA 

850. Seasonal dynamics of bird assemblages in a 
Texas estuarine wetland. 
Weller, Milton W. 
Journal of Field Ornithology 65(3): 388-401. (1994) 
NAL Call #:  413.8 B534; ISSN: 0273-8570 
Descriptors:  management strategy/ species richness  
Abstract:  Bird species richness and seasonality were 
sampled in diverse habitats of an estuarine wetland 
complex of San Bernard National Wildlife Refuge on the 
mid-Texas coast. Observations made between 1985 and 
1991 included all months, and form a composite annual 
view; 121 species were recorded, with 54 taxa identified in 
1 mo. Only 23 species occurred regularly over a series of 
months, and their patterns of wetland use varied markedly 
by species and season. The wetland complex served 
different functions for different species, but most used the 
area for migration stops and wintering. Eleven species were 
considered breeders in the brackish marsh, but another 33 
species probably nested in nearby freshwater wetlands, 
coastal islands or in shrubs or small trees, and fed or rested 
in the marsh. Such coastal areas are used by birds year-
round and, in addition to protection, need management 
strategies to ensure habitat diversity and normal water 
regimes which will maintain natural bird diversity and serve 
all species for different life stages. 
© The Thomson Corporation 

851. Shrimp farms' effluent waters, environmental 
impact and potential treatment methods. 
Samocha, T. M. and Lawrence, A. L. 
In: 24th U.S.-Japan Aquaculture Panel Symposium, TAMU-
SG-97-102/ Keller, B. J.; Park, P. K.; McVey, J. P.; 
Takayanagi, Kazufumi; and Hosoya, Kazumi, 1997.  

Notes: Conference: 24. U.S.-Japan Aquaculture Panel 
Symp., Corpus Christi, TX (USA), 8-10 Oct 1995 
Descriptors:  wetlands/ aquaculture effluents/ 
environmental impact/ wastewater aquaculture/ wastewater 
treatment/ shrimp culture/ aquaculture regulations/ 
aquaculture enterprises/ pond culture/ aquaculture 
techniques/ USA, Texas/ shellfish culture  
Abstract:  Texas has a 2280 km (1,425 mile) coastline and 
vast amount of coastal land which is not suitable for 
traditional agriculture crops. This land can be used for the 
development of a shrimp farming industry with an estimated 
value of $100 million or greater within the next 10 yr. 
However, this industry will face restrictions from regulatory 
agencies that will limit future growth and may even reduce 
the present production level of shrimp in Texas. The 
concern of the agencies lies with the emission of effluent 
water generated by shrimp farms. In an effort to reduce the 
potential negative impact on coastal waters, current 
regulation by the Texas Natural Resources Conservation 
Commission (TNRCC) requires effluent water from shrimp 
farms to meet standards set for municipal and industrial 
wastewaters. Preliminary effluent characterization of three 
farms in south Texas suggests that in two farms, the total 
suspended solids (TSS) and ammonia (NH sub(3)-N) levels 
were higher than the standards set by TNRCC. The TSS 
and five-day carbonaceous biochemical oxygen demand 
(CBOD sub(5)) for the third farm were higher than the 
required standards. Coagulation methods, although 
effective in decreasing inorganic effluent TSS level, were 
cost-prohibitive and not adequate for ammonia and algal 
removal. A research team from Texas Agricultural 
Experiment Station, Texas Agricultural Extension Service, 
Texas A&M University-Kingsville (TAMU-Kingsville), Texas 
A&M University-Corpus Christi and The University of 
Texas-San Antonio is currently working with the shrimp 
producers to evaluate potential methods to improve effluent 
water quality. Studies were initiated to develop alternative 
feeding and pond management practices including 
reduction in pond water exchange rates. Development of a 
low protein, low pollution diet with higher nitrogen and 
phosphorus digestibility is another promising option to 
decrease effluent nutrient loads. Circulating effluent waters 
via settling basins, bivalves and seaweed beds, and 
constructed wetlands are another potential alternative to 
give the shrimp farmers cost-effective effluent treatment 
methods. Due to the recent Taura virus disease outbreak in 
south Texas, only initial evaluation of the above effluent 
treatment strategies was carried out during the 1995 
season. 
© CSA 
 
852. Species selection trials and silvicultural 
techniques for the restoration of bottomland hardwood 
forests. 
McLeod, K. W. 
Ecological engineering 15(Suppl. 1): S35-S46. (Sept. 2000) 
NAL Call #:  TD1.E26; ISSN: 0925-8574 
Descriptors:  wetlands/ environmental restoration/ 
silviculture/ forests/ trees/ flooding/ swamps/ USA, South 
Carolina/ habitat improvement (biological)/ vegetation 
cover/ flood plains/ ecosystem management/ 
transplantation/ Fraxinus pennsylvanica/ Carya aquatica/ 
USA, South Carolina/ green ash/ water hickory/ 
reclamation/ protective measures and control  
Abstract:  Since 1990, a series of experiments has 
examined the appropriateness of 24 tree species for 
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restoring a bottomland and swamp forest in the delta of 
Fourmile Branch in the coastal plain of South Carolina, 
USA. In addition, various silvicultural techniques used to 
maximize the survival of tree plantings, have been 
appraised for effectiveness. While the topographic relief on 
the delta is small (dm differences between most sites), it is 
sufficient to utilize woody species with different flood 
tolerances. Hence, a diverse forest community can be 
established, using these elevation differences. In the 
wettest sites where water persists virtually continuously and 
may be one to two meters deep during large flood events, 
only the most flood-tolerant species, such as Taxodium 
distichum and Nyssa aquatica, can survive. These species 
will also survive very well at higher elevations, because the 
permanent water table never fell below one meter deep. In 
sites that are not flooded, unless the entire swamp is 
flooded, several additional species can be used. These 
include Fraxinus pennsylvanica, Carya aquatica, and 
Quercus lyrata. Finally, in slightly higher areas, Q. 
michauxii, Q. nuttallii and Q. phellos would have adequate 
survival. To minimize herbivory and maximize survival, tree 
shelters should be used if herbivore pressure is high. The 
prime herbivore of concern is beaver. Thus, any plantings 
that are frequently flooded may require protection. Other 
silvicultural techniques, including fertilization and control of 
herbaceous and willow competition, were not essential to 
ensure growth and survival. Finally, survival of the least 
expensive planting stock, bare root saplings, was nearly as 
good as balled and burlapped stock. Thus, unless absolute 
maximal survival is required, bare root stock will produce 
good survival at a fraction of the cost. One critical 
characteristic of the bare root stock is height, which must 
exceed the flood depth during the growing season. In the 
case of the Fourmile Branch delta, this was at least 45-60 
cm tall. 
© CSA 

853. Spectral reflectance patterns of wetland vegetation 
along a water quality gradient in a self-organizing 
mesohaline constructed wetland in south Texas (Typha 
latifolia, Borrichia frutescens). 
Ahmed, M. 2001.  
Texas A&M University, Kingsville  
Notes: Degree: MS 
Descriptors:  wetlands/ light reflection/ salinity/ phosphorus/ 
ammonia/ nitrogen/ water quality/ vegetation cover/ shrimp 
fisheries/ man-induced effects/ aquaculture effluents/ typha 
latifolia/ Borrichia frutescens/ USA, Texas/ effects of 
aquaculture on the environment/ optical properties/ effects 
on organisms/ effects of aquaculture on the environment/ 
mechanical and natural changes 
Abstract:  This study investigated the relationship between 
the spectral reflectance patterns of wetland plant species 
(Typha latifolia (Cattail), Borrichia frutescens (Sea Oxeye)) 
and water quality parameters (salinity, total phosphorus, 
total ammonia and nitrogen) in a mesohaline constructed 
wetland that treated effluent from the Loma Alta Shrimp 
Aquaculture Facility, located 15 miles east of Raymondville, 
Texas. A field spectroradiometer [ASD Field Spec, 
UV/VNIR-Open Sky (300-1100nm)] was used to measure 
plant reflectance at locations corresponding to water quality 
sampling stations that were part of a water quality 
monitoring project. Water quality parameters were 
determined by USEPA accepted methods The spectral 
reflectance of the plant species and the quality of water was 

measured along the direction of flow in the wetland at 4 
points. Spectral reflectance at specific wavelengths [blue 
(450nm), green (550nm), red (700nm) and near infrared 
(7001100nm)] and indices derived from these wavelengths 
[Blue normalized difference vegetation index (NDVI), Green 
NDVI and Red NDVI] were related to water quality 
parameters for each species. (Abstract shortened by UMI.) 
© CSA 

854. Stability of phosphorus within a wetland soil 
following ferric chloride treatment to control 
eutrophication. 
Sherwood, L. J. and Qualls, R. G. 
Environmental Science and Technology 35(20):  
4126-4131. (Oct. 2001) 
NAL Call #:  TD420.A1E5; ISSN: 0013-936X 
Descriptors:  wetlands/ water quality control/ eutrophication/ 
chemcontrol/ phosphorus removal/ iron compounds/ 
chemical precipitation/ sediment-water interfaces/ redox 
reactions/ water pollution control/ phosphorus/ agricultural 
runoff/ chemical treatment/ iron/ sediment-water interface/ 
soils/ aluminium compounds/ agricultural pollution/ 
restoration/ runoff (agricultural)/ USA, Florida, Everglades/ 
ferric chloride/ water quality control/ freshwater pollution/ 
protective measures and control/ water & wastewater 
treatment  
Abstract:  Addition of iron and aluminum compounds has 
become an increasingly popular method to regulate 
phosphorus eutrophication in lakes and reservoirs. It has 
been proposed that ferric chloride addition to agricultural 
runoff entering the northern Everglades could provide a 
means for enhancing natural mechanisms of phosphorus 
removal from the wetland. In this study we added ferric 
chloride to Everglades water spiked with super(32)PO 
sub(4), incubating the resulting precipitates in microcosms 
simulating the Everglades ecosystem. super(32)P activity 
and reduction-oxidation (redox) potentials were monitored 
to determine if the super(32)P was released into the 
overlying water column due to iron reduction. Results of 
redox potential measurements and super(32)P activity 
indicate that although reducing conditions exist in the soil, 
on average less than 1% of the added super(32)P was 
measured in the water column during the 139-day 
incubation. Ferric chloride addition thus might prove an 
effective means of long-term phosphorus retention in the 
Florida Everglades and perhaps other wetland systems. 
© CSA 

855. Success criteria and adaptive management for a 
large-scale wetland restoration project. 
Weinstein, M. P.; Balletto, J. H.; Teal, J. M.; and  
Ludwig, D. F. 
Wetlands Ecology and Management 4(2): 111-127. (1997) 
Notes: Special issue: Hydrologic restoration of coastal 
wetlands 
Descriptors:  wetlands/ management planning/ 
photography/ dikes/ salt marshes/ land reclamation/ 
Spartina/ macrophytes/ water reclamation/ coastal zone 
management/ habitat improvement/ environmental 
restoration/ USA, Delaware/ USA, New Jersey, Delaware 
Bay/ habitat improvement/ USA, Delaware Bay  
Abstract:  We are using a 20+ year photographic history of 
relatively undisturbed and formerly diked sites to predict the 
restoration trajectories and equilibrium size of a 4,050 ha 
salt marsh on Delaware Bay, New Jersey (USA). The 
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project was initiated to offset the loss of finfishes from once-
through cooling at a local power plant. We used a simple 
food chain model to estimate the required restoration size. 
This model assumed that annual macrophyte detritus 
production and benthic algal production resulted in 
production of finfishes, including certain species of local 
interest. Because the marsh surface and intertidal drainage 
system are used by many finfishes and are the focal points 
for exchange of detrital materials, the restoration planning 
focused on both vegetational and hydrogeomorphological 
parameters. Recolonization by Spartina spp. and other 
desirable taxa will be promoted by returning a natural 
hydroperiod and drainage configuration to two types of 
degraded salt marsh: diked salt hay (Spartina patens) 
farms and brackish marsh dominated by Phragmites 
australis. The criteria for success of the project address two 
questions: What is the "bound of expectation" for 
restoration success, and how long will it take to get there? 
Measurements to be made are macrophyte production, 
vegetation composition, benthic algal production, and 
drainage features including stream order, drainage density, 
channel length, bifurcation ratios and sinuosity. A method 
for combining these individual parameters into a single 
success index is also presented. Finally, we developed 
adaptive management thresholds and corrective measures 
to guide the restoration process. 
© CSA 

856. Surmounting the engineering challenges of 
Everglades restoration. 
Goforth, G. F. 
Water Science and Technology 44(11-12): 295-302. (2001) 
Notes: Conference: 7th International Conference on 
Wetland Systems for Water Pollution Control 2000, Lake 
Buena Vista, FL [USA], 11-16 Nov 2000; Issue editors: 
Kadlec, R. H. and Reddy, K. R.; ISBN: 1843394073 
Descriptors:  water pollution control/ storm runoff/ artificial 
wetlands/ phosphorus removal/ environmental engineering/ 
design criteria/ case studies/ environmental protection/ 
rehabilitation/ runoff/ engineering/ design data/ case study/ 
pollution control (environmental)/ renovation/ restoration/ 
environment management/ ecosystem management/ water 
quality control/ pollution control/ nutrients (mineral)/ 
phosphorus/ stormwater runoff/ eutrophication/ river 
engineering/ environmental restoration/ nutrient loading/ 
hydrology/ USA, Florida, Everglades/ water treatment/ 
conservation, wildlife management and recreation/ 
freshwater pollution/ water pollution: monitoring, control and 
remediation/ prevention and control  
Abstract:  The South Florida Water Management District, in 
partnership with other agencies and stakeholders, is 
undertaking one of the world's largest ecosystem 
restoration programs. The foundation of the nutrient control 
program for the Everglades is a set of six large constructed 
wetlands, referred to as Stormwater Treatment Areas 
(STAs). The initial treatment goal is to reduce phosphorus 
entering the Everglades to 50 parts per billion. The STAs 
comprise almost 17,000 hectares with a capital cost of 
approximately $700 million. Approximately 4,720 hectares 
are currently operational, another 2,600 hectares are in the 
start-up phase, and construction is just getting under way 
on the remaining areas. Throughout the design process, 
engineers and scientists collaborated to capture the best 
available information on wetland treatment systems, and to 
develop the most appropriate design criteria. Some of the 

more challenging issues included characterizing stormwater 
inflows and phosphorus loads, determining appropriate 
nutrient removal performance characteristics, and 
estimating hydraulic design parameters relating to densely 
vegetated systems. The design process combined in-house 
staff with engineering consultants, construction contractors, 
external review groups and independent peer-review. This 
paper summarizes major design aspects and key 
assumptions, and sets the stage for addressing future 
challenges associated with achieving long-term water 
quality goals of Everglades restoration. 
© CSA 

857. Toxicological evaluation of constructed wetland 
habitat sediments utilizing Hyalella azteca 10-day 
sediment toxicity test and bacterial bioluminescence. 
Steevens, J. A.; Vansal, S. S.; Kallies, K. W.; Knight, S. S.; 
Cooper, C. M.; and Benson, W. H. 
Chemosphere 36(15): 3167-3180. (June 1998) 
NAL Call #:  TD172.C54; ISSN: 0045-6535 
Descriptors:  toxicity tests/ agricultural runoff/ pesticides/ 
erosion/ indicator species/ underwater habitats/ pollution 
control/ sediment contamination/ toxicity/ habitats/ 
bioassay/ interstitial water/ water pollution effects/ 
sediments/ artificial wetlands/ toxicity testing/ bioassays/ 
agricultural practices/ pore water/ bacteria/ luminescence/ 
habitat/ Hyalella azteca/ methods and instruments/ network 
design/ toxicity testing/ toxicology and health  
Abstract:  A toxicological evaluation was conducted on 
wetland habitats created as a result of run-off from 
agricultural areas. These temporary wetlands were created 
by using drop pipes as a means of reducing erosional 
cutting in agricultural fields. Toxicity bioassays utilizing 
bacterial bioluminescence and Hyalella azteca were used 
to assess sediment pore water and whole sediment, 
respectively. Inhibition of bacterial bioluminescence was 
initially used to determine relative toxicities of pore water 
from ten wetland sites. Constructed wetland sites were 
compared to the University of Mississippi Biological Field 
Station, a relatively pristine reference site. The H. azteca 
ten day sediment toxicity test was utilized to assess 
sediment from four selected sites using survival and growth 
as toxicological endpoints. Results from the toxicological 
evaluation, along with extensive ecological evaluations, 
were used to assess the best approach for implementation 
of temporary wetland habitats with existing agricultural 
practices. 
© CSA 

858. Treatment of swine wastewater using a saturated-
soil-culture soybean and flooded rice system. 
Szögi, A. A.; Hunt, P. G.; and Humenik, F. J. 
Transactions of the ASAE 43(2): 327-336. (2000) 
Descriptors:  wetlands/ wastewater treatment/ rice/ crops/ 
soybeans/ livestock  
Abstract:  Constructed wetlands have potential for 
treatment of livestock wastewater, but they generally 
contain wetland plants rather than agronomic crops. We 
evaluated two agronomic crops, saturated-soil-culture 
(SSC) soybean and flooded rice, in a constructed wetland 
system used for swine wastewater treatment. Both crop 
production and treatment efficiency were evaluated from 
1993 to 1996 in two 4-m x 33.5-m constructed wetland cells 
that were connected in series. The first cell contained SSC 
soybean - four cultivars planted in a randomized complete 
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block design with four replications. Flooded rice 'Maybelle' 
was planted in the second cell. From the.first to fourth year, 
wastewater application rates were gradually increased to 
obtain rates of 2.0 to 8.8 and 0.5 to 2.2 kg ha super(-1) d 
super(-1) for total N and P, respectively. The best soybean 
grain and dry matter yields were 4.0 and 9.1 Mg ha super(-
1), respectively. These were obtained with soybean 'Young' 
at the lowest wastewater application rate. Increasing total N 
loading rates and the associated higher NH sub(4)-N 
concentrations depressed soybean seed yield and dry 
matter production. On the other hand, both rice grain and 
dry matter production were stable over the application 
range; mean values were 4.0 and 10.9 Mg ha super(-1), 
respectively. Nutrient mass reductions were good; removal 
values increased linearly with loading rates (y = 0.69N load 
+ 0.45, R super(2) = 0.99 and y = 0.45P load + 0.20, R 
super(2) = 0.95). At the highest loading rate, the system 
removed 751 and 156 kg ha super(-1) yr super(-1) N and 
P,, respectively. It appears that the SSC soybean and 
flooded rice system could be useful for liquid manure 
management in confined livestock production. The system 
produced comparable treatment to systems with natural 
wetland plants; moreover, the soybean and rice are 
marketable crops. However, the flooded rice seems to be 
the more robust component for high wastewater application 
rates. 
© CSA 

859. Using historical records of land use to improve 
wetland mitigation. 
Ewing, J. M.; Vepraskas, M. J.; and Zanner, C. W. 
Southeastern Geographer 45(1): 25-43. (2005);  
Descriptors:  Carolina bays/ historical records/ organic 
soils/ subsidence/ wetland mitigation  
Abstract:  Successful wetland mitigation is determined by 
goals and performance standards of a U.S. Army Corp of 
Engineers approved mitigation plan. This study collected 
and reviewed historical data for a mitigation site prior to 
construction to reduce the cost and risk of mitigation failure. 
Historical records were reviewed to evaluate the hydrology, 
vegetation, and soils of a drained Carolina bay wetland. 
Historical data were obtained from courthouse records, 
aerial photographs, personal interviews, the local Natural 
Resources Conservation Service, and the National Railroad 
Historical Society. Photographs and interviews indicated 
there was open water before drainage, suggesting a 
potential source of consistent hydrology. Organic soils 
subside when influenced by land clearance, drainage, and 
agricultural activities and could result in a water table above 
the soil surface once hydrology is restored. Aerial 
photographs show that several drainage systems have 
existed over the last 90 yr. Soils along the lines of the 
earlier drainage ditches and a former railroad line still show 
disturbance to depths of 1 m. These areas of disturbance 
could affect vegeration establishment. Records of 
agricultural practices suggest higher nutrient levels than 
those of undisturbed Carolina bays, indicating that 
undesired vegetation could compete with desired 
vegetation. Historical information verified that Juniper Bay 
is a viable restoration site and identified areas where 
design change could help improve chances for success. 
Similar historical reviews with other mitigation sites can 
help reduce cost and risk through evaluation of hydrology, 
soils, and vegetation. 
© 2006 Elsevier B.V. All rights reserved. 

860. Vertebrate use of habitats created by installation 
of field-scale erosion control structures. 
Cooper, C. M.; Smiley, P. C.; Wigginton, J. D.; Knight, S. 
S.; and Kallies, K. W. 
Journal of Freshwater Ecology 12(2): 199-207. (June 1997) 
NAL Call #:  QH541.5.F7J68; ISSN: 0270-5060 
Descriptors:  Vertebrata/ farming and agriculture/ 
agricultural field runoff control by drop pipe installation/ 
community structure/ habitat utilization/ semiaquatic habitat/ 
wetland habitats created by drop pipe installation in field/ 
community structures and habitat use survey/ Mississippi/ 
Panola County/ agriculture field runoff control by drop pipe 
installation/ created wetland habitats use and  
community structures 
© The Thomson Corporation 

861. Wetland buffer areas for treatment of pumped 
agricultural drainage water. 
Chescheir, G. M.; Skaggs, R. W.; Gilliam, J. W.; and 
Broadhead, R. G.  
In: Coastal water resources: Proceedings of a symposium 
held in Wilmington, North Carolina. Bethesda, Maryland: 
American Water Resources Association; 255-263; 1988.  
NAL Call #:  TC401.A5 no.88-1 
Descriptors:  agricultural runoff/ coastal waters/ nutrients/ 
wastewater treatment/ wetland wastewater treatment/ field 
tests/ hydrologic properties/ model studies/ nitrates/ 
nitrogen/ phosphorus/ sediment load/ water pollution 
control/ water sampling/ water quality control/ wastewater 
treatment processes/ estuaries  
Abstract:  The hydrology and pollutant removal 
effectiveness of wetland buffer areas receiving agricultural 
drainage water are analyzed. Field experiments were 
conducted on two wetland buffer areas. During selected 
pumping events, water level measurements and water 
quality samples were taken over a network of stations. 
Automatic water samplers and water level recorders were 
used to monitor water quality and water table elevations 
between sampling events. Rhodamine dye studies were 
conducted to determine water velocities and wetland 
roughness coefficients. The hydrology of the buffer areas 
was simulated using a model for overland flow through 
vegetated areas. A routine was added to the model to 
calculate the residence time of the water on the wetland 
and to calculate the percent removal of nutrients and 
sediment. The water management model, DRAINMOD was 
used to determine the frequency and intensity of pumping 
events by calculating drainage and runoff volumes from the 
drained agricultural areas. Results from the two models 
compared well to the field data. If was found that pumping 
agricultural drainage water through wetland buffer areas will 
significantly reduce the concentration of sediments and 
other nutrients in the water before it reaches an outlet. The 
effectiveness of removing these pollutants can be 
increased by facilitating even distribution of the water over 
the buffer area with a diffuser canal. Lower water velocities 
were observed on the Laurel Bay buffer than on the 
Northwest Fork buffer. Of the two buffers, the Laurel Bay 
buffer was larger with less gradient and greater resistance 
to flow. Estimates of the percent of nutrient removal from 
the total mass of nutrient pumped onto the buffer over a 20 
year period was 79% for total Kjeldahl nitrogen, 82% for 
nitrate nitrogen, 81% for total phoshporus, and 92% for 
sediment. (Author 's abstract) 
© CSA 
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862. Wetland use by non-breeding ducks in coastal 
Texas, USA. 
Anderson, James T.; Muehl, George T.; Tacha, Thomas C.; 
and Lobpries, David S. 
Wildfowl 51: 191-214. (2000) 
NAL Call #:  SK351.W575; ISSN: 0954-6324 
Descriptors:  aquatic vegetation/ habitat use/ management 
priorities/ population density/ wetland types  
Abstract:  Wetland use by nonbreeding ducks in coastal 
Texas in the areas between Galveston Bay and the Rio 
Grande were studied, September 1991 to March 1993, to 
determine the most important wetland types based on 
density. Twenty-five species of ducks were observed using 
wetlands on a stratified (based on dominant land use) 
random sample of 64.75 ha (one-quarter section) plots. 
Ranks of density for all ducks, as a group, were highest in 
lacustrine littoral emergent nonpersistent wetlands. Anatini 
density ranks were greatest in wetlands with scrub-shrub 
vegetation, but individual species' ranks varied. 
Dendrocygnini and Aythyini density ranks were highest in 
lacustrine littoral wetlands, particularly those with aquatic-
bed vegetation. Ducks depend on a wide array of wetland 
types (including 48 of 82 available subclasses), and 
management should provide complexes of wetlands. 
Management should concentrate on protecting, enhancing, 
and/or creating 15 of 1,201 wetland types occurring in the 
coastal plains of Texas that were prioritized for 
management actions. These wetlands were predominantly 
aquatic-bed, scrub-shrub, and unconsolidated substrate 
types. 
© The Thomson Corporation 

 
 
 
 
 
 
 
 
 
 
 

863. Winter feeding ecology of northern shovelers on 
freshwater and saline wetlands in south Texas. 
Tietje, W. D. and Teer, J. G. 
Journal of Wildlife Management 60(4): 843-855. (1996) 
NAL Call #:  410 J827; ISSN: 0022-541X 
Descriptors:  wetlands/ foraging behavior/ food preferences/ 
activity patterns/ overwintering/ marshes/ salt marshes/ 
behavior/ aquatic birds/ feeding behaviour/ foods/ 
waterfowl/ USA, Texas, Welder Wildlife Refuge/ food 
organisms/ behavior/ Anas clypeata  
Abstract:  During October-May 1982-84, we compared food 
availability, food use, and gut morphology of northern 
shovelers (Anas clypeata) on coastal estuarine wetlands in 
South Texas and on several freshwater lakes 18 km inland 
to evaluate the relative importance of estuarine versus 
freshwater habitats. Of 3 seasons and 3 times of day 
examined, shovelers spent more time feeding in saltwater 
than freshwater during early winter (P = 0.005) and 
afternoon (P = 0.005). Available biomass of plankton, 
nekton, and seeds was greater (P < 0.001) in freshwater 
than saltwater. Animal foods composed 80% of the 
saltwater compared to 50% of the freshwater diet. Although 
plankton composed similar (P = 0.56) proportions of the 
freshwater and saltwater diets, shovelers ingested more 
vegetation (P < 0.001) in freshwater and more nekton (P < 
0.001) in saltwater. A preference assessment of 8 taxa of 
shoveler animal foods ranked plankton first and freshwater 
shrimp (Palaemonetes spp.) last in both habitats. Shoveler 
intestines were heavier in freshwater during 1982-83 (P < 
0.001), but heavier in saltwater (P = 0.048) in 1983-84. 
During midwinter, shoveler intestines were longer (P = 
0.0044) and gizzards were heavier (P < 0.001) in saltwater 
than freshwater. Overall, ceca mass (P < 0.001) and length 
(P < 0.001) were greater in freshwater. Food availability 
and gut morphology data suggest that freshwater wetlands 
were of higher quality than saltwater wetlands for wintering 
shovelers. Management of waterfowl habitats in the Texas 
Gulf Coastal Zone should emphasize protection of 
freshwater areas from saltwater intrusion and other 
development activities to maintain optimal wintering habitat 
for northern shovelers, and perhaps other waterfowl as 
well. 
© CSA 
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