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INTRODUCTION

Figure 3A. Airborne survey flight lines (black lines), section profile lines (sheet 2), borings (red dots), managed aquifer recharge study sites Figure 3B. Airborne survey flight lines (black lines), section profile lines (sheet 2), borings (red dots), managed aquifer recharge study sites In late February to early March 2018, the U.S. Geological Survey
(yellow and blue dots), and aerial photo of the region. (yellow and blue dots), and surficial geologic map transparency overlying an aerial photo of the region. (USGS) acquired 2,364 line-kilometers (km) of airborne geophysical data in

90°32 90°28' 90°24' 90°20' 90°16' 90°12' 90°32' 90°28' 90°24' 90°20' 90°18' 90°12 the Shellmound, Mississippi study area (fig. 1). The purpose of this survey is
: a ¢ . | ; e :; Y ; L u e " ' iy 4 - g P to contribute high-resolution information about subsurface geologic structure

iz L4 B[ - 8 : ), to inform groundwater models, water resource infrastructure studies, and

3 - ¢ : & i ‘ gz L 1 205,000 local decision making. The Shellmound region hosts a managed aquifer
recharge (MAR) pilot project, developed by the Agricultural Research
Service of the U.S. Department of Agriculture. The MAR pilot project is
investigating the use of bank filtration along the Tallahatchie River as a
gy " source for recharge in areas of significant groundwater decline. Direct
_ T 1,200,000 injection into the Mississippi River Valley Alluvial aquifer (MRVA) occurs

e g B e ! , about 3 km from the extraction gallery. Understanding the structure of the
TN % S = i3 : aquifer, including both shallow and deep confining units, is important for the
ST 7 g . B : success of this pilot MAR study and may be even more important for

= e potential future large-scale MAR projects and groundwater model

development efforts.
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e : . = : LY ' : : : : (AEM) instrument (fig. 2) to map subsurface geologic structure at depths up Mississippi Alluvial
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: —— == —— 1180000 \ ‘ = _ == e o000 The AEM, magnetic, and radiometric data were acquired along parallel, N

east-west flight lines, with 250-m flight line spacing in the core study area
and 1,000 m spacing in an outer buffer region (figs. 34 and 3B). At a nominal
sensor height of 30 m above the ground surface and a flight speed of 80
1 Ik - kilometers/hour (km/hr), raw AEM soundings were acquired approximately
R : C S e ™ | e e every 3 m along the flight paths. The magnetic and radiometric data were
7 . Ihess ; &-‘\ /M =i , acquired at sample rates of 10 and 1 Hertz (Hz), respectively, for actual,
500,000 505,000 510,000 515,000 520,000 525,000 530,000 535,000 nominal along-flight path data densities of 4 and 35 m.
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Central meridian 96° W. Central meridian 96° W. infrastructure such as powerlines, pipelines, and other man-made features.
World Geodetic System of 1984 World Geodetic System of 1984 These data were inverted using Aarhus Workbench (Aarhus GeoSoftware,

2019) to produce models of subsurface electrical resistivity.
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Figure 3C. Magnetic anomaly data (reduced to the pole) and surficial geologic map transparency overlying an aerial photo of the region. Figure 3D. Radiometric ternary data and surficial geologic map transparency overlying an aerial photo of the region. MAGNETICS AND RADIOMETRICS

30°32 O 2 S S—L 012 _ 7 i e % SN 9012 The residual magnetic intensity (RMI) data as provided by CGG

£ ' v 3048 ‘ \ Y (Burton and others, 2019) were despiked followed by application of a Fourier
domain-based reduction to the pole algorithm to produce the magnetic
anomaly map displayed. Additional detail on data processing is available in =
Burton and others (2019). The magnetic features observed in the RMI data 0 60 120 MILES
(fig. 3C) are sensitive to geologic structure below the depth of investigation 0 60 120 KILOMETERS
of the AEM resistivity models.
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) ) ) Figure 1. Location and extent of the regional airborne electromagnetic
The ternary radiometric map (fig. 3D) consists of the low-pass filtered (AEM) survey (black dotted pattern) and the Shellmound airborne

equivalent thorium, equivalent uranium, and potassium concentration data survey study area (red square). These features primarily lie within the

provided by CGG (Burton and others, 2019). Black generally indicates arcas Mississippi Alluvial Plain (shaded green) which extends south of the
with low concentrations of all three radioelements, often associated with survey area.

surface water. High concentrations of all three radioelements are indicated by
white areas. The relative abundance of potassium is generally elevated near
1,195,000 the existing river channels.
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[Figures 3B, 3C, and 3D; surficial geology from Wacaster and others (2018);
colors on the maps may locally appear lighter due to transparency effects over
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EXPLANATION OF MAP SYMBOLS Figure 2. CGG Canada Services, Ltd. RESOLVE, helicopter-borne,
. frequency-domain airborne electromagnetic instrument.
[Figures 34 and 3B]

. MRS e 117500 . L

| o \%& % /\//K A : : Airborne survey flight line

515,000 520,000 525,000 530,000 , L10740 ,, 4 . . . . .
. A=———A" Airborne survey flight line cross section and identifier

Base from National Agriculture Imagery Program, 2019 1| IZ ? f‘ ? MILES Potassium

0
|
! ic projecti S e
-20 32 5566 76 86 98 111 133 169 267 Albers Equal-Area Conic projection
Standard parallels 29°30° N. and 45°30° N. T2 3 4 SKIOMETERS Standard parallels 29°30' N. and 45°30° . 0 1 2 3 4 S5KILOMETERS

Central meridian 96° W. Central meridian 96° W.
World Geodetic System of 1984 World Geodetic System of 1984

33°32'F 33°32

1,175,000

ey

525,000 530,000 535,000

i

i

500,000 50,000 510,000 515,000 520,000 500,000 510,000

Base from National Agriculture Imagery Program, 2019 1| IZ ? f‘ |5 MILES Magnetic anomaly in nanoTeslas (nT)

0
|
Albers Equal-Area Conic projection [I] T T 1

® Borehole
Radiometric ternary

= Proposed Tallahatchie River extraction site

Thorium Uranium Any use of trade, product, or firm names in this publication is for descriptive

Proposed MRVA aquifer injection site purposes only and does not imply endorsement by the U.S. Government
This map or plate is offered as an online-only, digital publication. Users
should be aware that, because of differences in rendering processes and

. . . . pixel resolution, some slight distortion of scale may occur when viewing it
Publishing sypport provyded by the Science Publishing Network, on a computer screen or when printing it on an electronic plotter, even
Denver Publishing Service Center

High-Resolution Airborne Geophysical Survey of the Shellmound, Mississippi Area

Center Director, USGS Geology, Geophysics, and Geochemistry Science Center Manuscript approved for publication January 15, 2020

Box 25046, Mail Stop 973 B
Denver, CO 80225 y Suggested citation: Burton, B.L., Minsley, B.J., Bloss, B.R., Kress, W.H.,
(303) 236-1800 Rigby, J.R., and Smith, B.D., 2020, High-resolution airborne geophysical
L = = survey of the Shellmound, Mississippi area: U.S. Geological Survey Scientific
Or visit Geology, Geophysics, and Geochemistry Science Center website at Bethany I-- Burton,1 Burke J- MI“SIey,1 Benlaml“ R- BIOSS,1 Wade H- Kress,1 Investigations Map 3449, 2 sheets, https://doi.org/10.3133/sim3449.
https://www.usgs.gov/centers/gggsc 2 1
J S Associated data for this publication: Burton, B.L.., Minsley, B.J., Bloss, B.R.,

To learn about the USGS and its information ames R. R I g by' a nd B ruce D. m Ith 1 . . Rigby, J.R., Kress, W.H., and Smith, B.D., 2019, Airborne electromagnetic,

U.S. Geological Survey; ISSN 2329-132X (online) magnetic, and radiometric survey, Shellmound, Mississippi, March 2018:

products visit https://www.usgs.gov/ 2020

1-888-ASK-USGS 4ys. Dept of Agriculture https://doi.org/10.3133/sim3449 U.S. Geological Survey data release, https://doi.org/10.5066/P9DAEAIW.



