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IDENTIFICATION OF TROPICAL NATIVE HIGH-ACCUMULATING
PLANT SPECIES FOR PHYTOREMEDIATION !

A. A. Adesipo, D. Freese, O. O. Awotoye, A. T. Salami,and D. J. Oyedele?,

Abstract. Heavy metal contaminants from gold mine sites in southwest Nigeria are posing
a high tendency of entry to the food chain. To avert the risk, phytoremediation of the sites
is paramount. However, despite recent research advancements in phytoremediation and
identification of over 400 hyperaccumulators plant species for Cd, As, Ni, Zn, and Mn,
elements such as Pb, Cu, Cr, Hg are largely limited, moreover, less is known of tropical
species. This study aims to identify native high-accumulating plants with a high level of
heavy metals tolerance growing on three sites an abandoned gold mining site (Site 1); an
active gold mining site (Site 2), and an undisturbed vegetation site (Control site) in
southwestern Nigeria. Soil properties; pH, textural class, electrical conductivity, available
P, percentage Total Nitrogen (TN), Organic Carbon (OC) and Organic Matter (OM), as
well as total Pb, Cd, Fe, and Cu concentration, were analyzed at two sampling depths (O-
20 and 20-40 cm). The accumulation and enrichment potential of Pb, Cd, Fe, and Cu in
Acanthus montanus, Chromolaena odorata, Crinum jagus, Melanthera scandens,
Melochia corchorifolia, Palisota ambigua, Pteris togoensis, Musa sapientum, and
Theobroma cacao, were determined. High clay content, low nutrients, and elevated metal
contamination characterized the mine sites soils, with significant differences indicated by
PERMANOVA resultsandconfirmed by nDMS analysis. All plants showed elevated metal
contentand high accumulating potential of Pb with high Fe. None of the plants meet the
threshold criteria for hyperaccumulators, but they show high-accumulating potential for
phytoremediation. Crinum jagus hasthe highest accumulation factor of 8.71, 37.47, 1.08,
and 29.38for Pb, Cd, Fe, and Cu, respectively. Itis a novel recommendable plant species
for phytoremediation and canbe employed both in the tropical regions and in other climatic
adaptable regions around the globe.

Additional Key Words: Hyperaccumulators, Phytoremediation, Crinum jagus, tropical
regions, gold mining, Artisanal miners.

! Paper presented 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.
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Olusegun O. Awotoye, Professor, Institute of Ecology and Environmental Studies, Obafemi Awolowo
University (OAU), lle-Ife Nigeria: Ayobami T. Salami, Professor, The Technical University (Tech-U),
Ibadan, and Durodoluwa J. Oyedele, Professor, Department of Soil Science and Land Resources
Management, OAU, lle-Ife Nigeria.
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ARTHROPOD RESPONSE TO PRAIRIE MANAGEMENT ON
RECLAIMED MINE LAND IN APPALACHIA?

Alexys K. Nolan?, Keiron Young, and Rebecca M. Swab

Abstract. Prescribed burning and mowing are common management techniques
in prairie ecosystems; however, more information is needed to understand the full
effects of these practices on resident arthropods. To study these impacts and
understand how they relate to arthropod assemblages on reclaimed coalmine land,
an arthropod trapping project was conducted in the summer of 2017 at The Wilds
in southeast Ohio. Pitfall trapping was used on four prairies which had undergone
different management techniques in recent years: 1) burned in the spring a few
months before the study, 2) burned in the spring a year prior to the study, 3) mowed
late summer the year before the study, and 4) no recent management. Results
showed that all prairies that received management treatments had a family richness
of 41-44, while the unmanaged prairie had a family richness of 33. The mowed
prairie had the highest arthropod abundance and the lowest family diversity;
contrarily, the recent 2017 burned prairie had the lowest abundance and the highest
family diversity. The two dominant guilds in all treatments were detritivore-
carrion feeding arthropods and predator-parasite arthropods; these guilds were
proportioned similarly in all treatments except for the 2017 burned prairie, which
was the only treatment to have a significantly higher proportion of predator-
parasites than detritivore-carrion feeders. This evidence indicates that detritivore-
carrion feeding arthropods are more negatively impacted by recent fire than
predator-parasites, though within these groups the response of individual
taxonomic families differed. Overall findings indicate that while mowing prairies
may result in higher abundances of arthropods and relatively high levels of family
richness, it may not increase family diversity. Prescribed fire appears to have a
negative impact on arthropod abundance initially; however, the higher abundance
of arthropods in the 2016 burned prairie indicates that burned grasslands can be
recolonized relatively quickly. Itisrecommended that periodic burning is done to
maintain the grassland ecosystem and sustain arthropod richness and diversity. In
areas where burning is not practical, rotational mowing can be used to sustain
richness and increase arthropod abundance.

Additional Key Words: Insect; Burning; Prescribed Fire; Mowing; Mechanical;
Entomobryidae; Coleoptera; Porcellionidae; Lycosidae; Orbatid Mite; Formicidae

LThis paper was submitted to JASMR forconsideration in one of their issues and was not presented
at our conferences that were held in the past.

2. Alexys K. Nolan, Restoration Ecology Program Associate, The Wilds, Cumberland, OH 43732;

Keiron Young, Restoration Ecology Apprentice, The Wilds; Rebecca Swab, Director of

Restoration Ecology, The Wilds.

Click below for full paper.
https://www.asmr.us/Portals/0/Documents/Journal/VVolume-9-Issue-1/Nolan-OH.pdf

DOI: http://dx.doi.org/10.21000/JASMR20010029
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Demonstration Study

USING UNMANNED AERIALVEHICLESTO MODEL SURFACE
RUNOFFDURING WELL PAD DEVELOPMENT!

Michael P. Strager?, Angela Maria Klein Hentz, Paul Kinder, and Shawn Grushecky

Abstract. Unmanned Aerial Vehicles (UAVs) can be applied to collect valuable
information during the construction of oil and gas well pads. The aerial photos from a
UAV provide high spatial and temporal information and when built as orthomosaics and
digital surface models, can map the sources and paths of runoff for better sediment
management. The objective of this work was to use UAV imagery to predict total
suspended solid runoff resulting from the construction of an oil and gas well pad. We
collected true-color images with a Phantom 4 Pro and processed the imagery to create an
orthomosaic and a digital surface model (DSM). The orthomosaic was classified using a
maximum likelihood classifier to determine covertypes and the DSM was processed to
create a runoff grid. Annual total suspended solid (TSS) loading rates were assigned to the
cover type classes and modeled with an annual runoff grid. We were able to identify three
locations with elevated TSS loading values that could be detrimental to downstream
aquatic systems and suggest the use of mitigation activities at these sites to prevent
potentialimpacts. The use of UAVsin the oiland gas industry proved to be a viable option
for better sediment management during pad construction.

Additional Key Words: Site planning, Site design, Runoff model, Watershed
management, Aquatic system, Drones.

1 Oral paper presented at the 2019 National Meeting of the American Society of Mining and Reclamation,
Big Sky, MT. Welcome Backto Montana: The Land of ReclamationPioneers,June3 - 7,2019. Published
by ASMR; 1305 Weathervane Dr., Champaign, 1L61821.

2 Michael P. Strager is Professor, School of Natural Resources, Davis College of Agriculture, Natural
Resourcesand Design, West Virginia University, Morgantown, WV 26506; Angela Maria Klein Hentz
is Research Project Coordinator of the Natural Resource Analysis Center, School of Natural Resources,
Davis College of Agriculture, Natural Resourcesand Design, West Virginia University, Morgantown,
WV 26506; Paul Kinder is the Director of the Natural Resource Analysis Center, School of Natural
Resources, Davis College of Agriculture, Natural Resources and Design, West Virginia U niversity,
Morgantown, WV 26506; and Shawn Grushecky is Assistant Professor, Energy Land Management
Program, School of Natural Resources, Davis College of Agriculture, Natural Resources and Design,
West Virginia University, Morgantown, WV 26506.Click below for full paper.
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