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ABSTRACTS OF PAPERS 

Research Papers 

Abstract: One century after mine waste left 32 km-long Silver Bow Creek and its 

floodplain contaminated with acidic heavy metals, the State of Montana reclaimed it.  

While limited bird use occurred before remediation, large and varied populations quickly 

repopulated.  Three of the most important habitats are open water, wetlands, and tall shrubs, 

but nearby habitats and land uses are also important.  Migrations set the vernal monthly 

trends.   

Bird data were summarized over 1.5 decades for four five-mile subareas, which are sets of 

habitats, not replicates.  Sampling followed the Region 1 Forest Service monitoring 

procedure with fewer environmental descriptors.  Twenty stations per subarea were 

sampled from March-June, which took about four hours per session starting just after dawn.  

Data analysis focused on bird abundance and diversity,  

 March bird use is indicative of winter residents.  Migratory birds swell the April 

census, which roughly doubles in May and June.    

 Species compositions within subareas are weakly similar even for proximate years.  

This presages weak temporal trends.    

 Birds quickly colonize fresh revegetation with no convincing trend in bird counting 

during the ensuing decade.  Assigning birds to trophic levels likewise evidenced no decade-

scale temporal trends.  

 Analyzing bird use in the two main habitats, fluvial tall shrubs and wetlands, bird 

counts again revealed no temporal trends.  In conjunction with low similarities, this 

indicates relatively steady abundance with variable composition.   

 Species diversity (richness and evenness of relative abundance) increased over 

time beginning at about six years in wetlands and eight years in the fluvial-tall- shrub type.  

Time keys for vegetational development. 

 While most species’ needs can be met by numerous habitat combinations, habitat 

specialists demonstrate convincing temporal trends in relation to specific vegetational 

development.  The willow flycatcher and marsh wren require mid-seral to mature 

vegetation.  Spotted sandpipers decline as gravelly shorelines fill with plants.   

 

Key Words:  Restored bird habitats, temporal trends, species diversity, trophic levels, 

revegetation, vegetational development, habitat specialists.  

__________________________ 

1 Oral presentation at the 2019 National Meeting of the American Society of Mining and Reclamation, 

Big Sky, MT.  Welcome back to Montana: The Land of Reclamation Pioneers, June 3-7, 2019.  

Published by ASMR, 1305 Weathervane Dr., Champaign, IL 61821.   
2 Richard A. Prodgers (presenter), plant ecologist, Bighorn Environmental Sciences, Dillon, MT 

59725.  Nate Kohler, ornithologist, Bighorn Environmental Sciences, Deer Lodge, MT 59722. 

 

Click below for full paper. 

http://www.asmr.us/Publications/Journal/Vol 8 Issue 2/Prodgers-MT.pdf   

DOI: http://dx.doi.org/10.21000/JASMR19020001 

http://www.asmr.us/Publications/Journal/Vol%208%20Issue%202/Prodgers-MT.pdf
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USE OF POULTRY LITTER, SWINE MORTALITY COMPOST, AND 

FGD GYPSUM ON RECLAIMED LIGNITE MINE SOIL IN MISSISSIPPI1 

J.J. Read2*, A. Adeli, D.J. Lang, and N.R. McGrew 

Abstract: Knowledge of soil and plant responses to animal or industrial byproducts is 

needed for effective use of these amendments on reclaimed mine soils.  A 5-yr study (2011-

2015) at a surface lignite mine in northeast Mississippi determined soil chemical, common 

bermudagrass, and loblolly pine responses to animal waste and flue gas desulfurization 

(FGD) gypsum.  The study was a randomized complete block design with three replicates 

consisting of the annual application of 22.4 Mg ha-1 poultry litter, 22.4 Mg ha-1 swine 

mortality compost, and 896 kg ha-1 NPK fertilizer (13-13-13; the standard practice), with 

and without co-application of 11.2 Mg ha-1 FGD gypsum.  Soil amendment treatments were 

incorporated to 15 cm depth in May 2011 and applied without incorporation in 2012-2015.  

Soil samples were collected each year at 0 to 15 cm and 15 to 30 cm depths.  Analysis of 

surface 0 to 15 cm soil depth in December 2015 indicated greater pH, organic matter, and 

extractable P with poultry litter than NPK fertilizer; whereas, total CEC differed slightly 

(P < 0.10) between these treatments (22.9 vs. 20.2 cmol (+) kg-1).  The co-application of 

FGD gypsum with poultry litter, swine compost, and NPK fertilizer decreased organic 

matter of surface soil in December 2015 by approximately 33, 6, and 12%, respectively.  

In subsurface 15 to 30 cm soil depth, pH, organic matter, and available P and K levels did 

not differ among amendment treatments.  Applying poultry litter in 2011 generally 

improved bermudagrass vigor and canopy height as the plants became established.  Annual 

DM yield was affected by soil amendment, year, and their interaction and its ranking 

among fertility treatments in 2012-2014 was poultry litter > NPK fertilizer = swine 

compost.  The height/diameter ratio of loblolly pine was least with poultry litter, suggesting 

these trees have improved stability.  Repeatedly applying poultry litter improved soil 

fertility and plant growth parameters in a respread area. 

 

Additional Key Words: bermudagrass, composted swine mortalities, fertilizer, land reclamation, 

manure, nitrogen, oxidized overburden, soil organic matter. 

___________________________________ 

1 Poster paper presented at the 2018 National Meeting of the American Society of Mining and Reclamation, 

St. Louis, MO: The Gateway to Land Reclamation, June 3 - 7, 2018.  Published by ASMR; 1305 

Weathervane Dr., Champaign, IL 61821. 

2 John J. Read, Research Agronomist, USDA-ARS, Crop Science Research Laboratory, 810 Hwy 12 E, 

Mississippi State University, Mississippi State, MS 39762; Ardeshir Adeli, Research Soil Scientist, 

USDA-ARS, Crop Science Research Laboratory, 810 Hwy 12 E, Mississippi State University, Mississippi 

State, MS 39762; David J. Lang, Professor, Plant and Soil Sciences Department, Mississippi State 

University, Mississippi State, MS 39762; N. Rebecca McGrew, Environmental Manager, North American 

Coal Corporation, 5340 Legacy Dr # 300, Plano, TX 75024 

Click below for full paper.   

http://www.asmr.us/Publications/Journal/Vol 8 Issue 2/Read-MS.pdf   

DOI: http://dx.doi.org/10.21000/JASMR19020031 
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Case Studies 

VEGETATION FUNCTION AND DIVERSITY ON RECLAIMED 

SURFACE-MINED LANDS OF SOUTHEASTERN OHIO, USA1 

Douglas J. Spieles2, Emily Bennett, William Weems, and Rebecca Swab  

Abstract. Surface coal mining has transformed certain regions of Appalachia.  

Reclamation laws have evolved over the past fifty years, creating spatiotemporal 

variability in reclaimed landscapes.  While the vegetation composition of reclaimed 

lands is well understood, less is known about the associated development of 

ecological function.  We used two attributes of the plant community—diversity and 

the capacity to absorb photosynthetically active radiation—as fundamental 

indicators of ecosystem composition and function.  Using both satellite-derived 

light reflectance and field sampling, we characterized the successional trajectory of 

reclaimed lands, reference forest, and reference grasslands in southeastern Ohio, 

USA.  We also assessed the importance of active management in ecosystem 

restoration.  The reclaimed lands in this study represent four different eras of 

regulation, from pre-1972 to post-1981.  We compared the Normalized Difference 

Vegetation Index (NDVI) within and among sites from 2000-2016, and the 

Shannon-Wiener diversity index among sites in 2016-2017.  In this study, the oldest 

reclamation sites (45-50 years since reclamation) achieved the highest capacity for 

light absorption by 2016, suggesting that time since disturbance, reclamation 

technique, or a combination of the two are conducive to the restoration of ecological 

function.  Younger reclaimed sites (25-35 years since reclamation) accrued 

function more rapidly than older sites—reaching NDVI equivalence with reference 

ecosystems 28-34 years after mining—suggesting that reclamation technique can 

accelerate recovery.  Active management of reclaimed lands does not improve light 

absorption capacity, but it does increase plant diversity, which is linked to a variety 

of other ecological functions. 

Additional Key Words: Appalachia, ecosystem restoration, remote sensing, NDVI 

___________________________ 
1  Paper submitted for consideration in JASMR and Published by ASMR; 1305 Weathervane Dr., 

Champaign, IL 61821. 
2 Douglas J. Spieles is Professor of Environmental Studies at the McPhail Center for 

Environmental Studies, Denison University, Granville, OH 43023; Emily Bennett and William 

Weems are Denison University students; Rebecca Swab is Director of Restoration Ecology at 

The Wilds, Cumberland, OH 43732.   

Click below for full paper.     

http://www.asmr.us/Publications/Journal/Vol 8 Issue 2/Spieles-OH.pdf  

DOI: http://dx.doi.org/10.21000/JASMR19010052 
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