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[1] In figure 2. The Tallahatchie River begins at the discharge of three flood-control reservoirs in Mississippi: 2 5 gg I\l 11‘ \ | LI . ; = I
Arkabutla (not shown), Enid, and Sardis Lakes (fig. 1). The combined discharge from these three lakes comes together s & o Estimated streambed hydraulic conductivity \un O ; ' "11|‘ Jl] ‘lr' wl TR I thr H = H
just north qf t(}ile sgwi:t)yed reglc}];es ((iﬁgs.d 1 and Z)aand t.’rorr}1 herz thedellahatchie flows south predominantly over ;; gg N . ( Y - Ny iﬁ‘lfi‘ ¥ \\ | . ]L : | q-ulr | L / L H : [ -m " Nr V .\lf Tunh r.’i \ |-I | 1\;-1 ,11” IFi]U{ J" jrur ;L L jr"“v‘l LI'Lh 1l rdﬁ,ﬂd'hﬁ 2 = =
coarse-grained point-bar and abandoned-course deposits (figs. 2 and 4). 18 - rwm‘l [ VT B A A Sl q,lw..w.,mnu b U ] Ll AL _ | / IR ! vl ”I\-. VAWM | CAH AW oo | L LHW_AU v EAY
[2] In figures 2, 3, and 4B. High-resistivity sediments (100 to 200 ohm-meters) at the streambed (fig. 2) continue into 0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 110,000 120,000 130,000 140,000 150,000 160,000 170,000 180,000 190,000 200,000 210,000 220,000 230,000
the near surface to a depth of at least 4 meters (fig. 3). Based on the depth of incision, these high-resistivity sediments Distance, in meters
indicate that the Tallahatchie River is hydraulically connected to the aquifer, particularly along the southernmost B
portion of its extent near Money, Mississippi (figs. 4 and 7). 44
42 |
[3] In figures 2, 3, and 8. The high resistivity of the streambed and near-surface sediments (figs. 2 and 3) and the high 10 E

potentiometric surface of the groundwater (figs. 3 and 8) near the Tallahatchie River suggest that the Tallahatchie Ruleville

River corridor recharges groundwater in this area.
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[4] In figures 2 and 4B. Near Greenwood, Mississippi, the Tallahatchie and Yalobusha Rivers combine to form
the Yazoo River (fig. 1). The Yazoo flows south from Greenwood over point-bar and abandoned-course deposits
(figs. 2 and 4A), following the path of the ancestral Mississippi River.
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[SA—C] In figure 4B. The resistivity profiles underlying the Yazoo River can be divided into three parts: (5A)

from Greenwood south to the beginning of the abandoned-channel deposits (fig. 44, in blue) north of Belzoni,

(5B) the abandoned-channel and backswamp deposits around Belzoni (fig. 44, in blue and green), and (5C) the
abandoned-course deposits near Yazoo City (fig. 44, in yellow). The aquifer recharge contributions of the Yazoo
River likely are controlled by a low-resistivity unit about 2—-3 meters beneath the streambed. The presence of the
low-resistivity confining unit in the shallow subsurface over the majority of its length indicates that the Yazoo River
may have limited interaction with the alluvial aquifer.
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[SA] In figure 4B. In the upper third of the Yazoo River near Greenwood, the low-resistivity unit is discontinuous, 14
and potential surface-water recharge to the aquifer is variable, with higher potential recharge located where the river 12
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overlies abandoned-course deposits (fig. 44, in yellow).
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[5B] In figure 4B. In the middle third of the Yazoo River near Belzoni, the low-resistivity sediments near SA are
absent where the Yazoo crosses several belts of abandoned channel deposits (figs. 2 and 44, blue) and backswamp
deposits (fig. 44, green). In this middle reach, the surficial geology has more typical electrical resistivity than the
formations in the other two reaches. Greater electrical resistivity (100—150 ohm-meters, implying greater ground-
water/surface-water exchange) was measured near coarse-grained point-bar deposits, and lower electrical resistivity
(25-50 ohm-meters, implying less groundwater/surface-water exchange) was measured near fine-grained aban-
doned-channel and backswamp deposits.

& -

Elevation, in meters, referenced to the World Geodetic System of 1984

1 |
i | I I
] ] ] ] ] ] [} ] [} ] [} ] ] ] [} ] [} ] ] ] ] ] ] ” .
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 110,000 120,000 130,000 140,000 150,000 160,000 170,000 180,000 190,000 200,000 210,000 220,000 230,000

% Distance, in meters D 90°36' 90°34' 90°32' 90°30'
? : = ‘ “b'\ I

0 1 2 MILES
| | J

[ [ [

0 1 2 KILOMETERS

o N B O o

[5C] In figure 4B. In the lower third of the Yazoo River near Yazoo City, the low-resistivity confining unit is
continuous and likely limits the potential groundwater/surface-water exchange along most of this reach (fig. 4B).
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[6] In figure 5. The Big Sunflower River (fig. 5) flows south from its headwaters north of Clarksdale predominantly

: : o : o , o c Sunfl
over point-bar deposits before joining the Yazoo River northwest of Redwood, Mississippi. These deposits exhibit low 35 F SRowe 260 :’
to moderate resistivities except for a highly heterogenous section of the river near Sunflower, Mississippi, where large @ gg S
variations in resistivity are observed as the Big Sunflower River meanders among several geologic units. This river o 2| . | j 2 240
was surveyed in four parts and at different times; the variations in water depth and water-column resistivity are not ° 2 §(1) l% ¥ /A i \ i ._ | 1 *aE‘, 220
necessarily comparable along the length of the river. ©B 9 ne a4 al | o KA -,h I i AT Mar .l WY ' { - F A iy iy’ vy £ 200
©E 9 um I | i Bl Rl B, R a [ Il g FRL 4N N l | I S n |l = 33°34' EXPLANATION
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[7] In figure 5. Near the town of Sunflower, Mississippi, the Big Sunflower River follows an eccentric course (figs. 5B © 2 | | 1] | 0 U TR PI B W PRER | I 1 Il Al | : | |10 I | | IR = Surficial geologic unit
and 5C) that appears to be a result of the relative stability of the different surficial geologic units in the area. The s 2 25 { II = 1 H I ' I H =! | H_ L! I I i = i ! { -‘ I !} } I i Il H i H i I % i | IH I = Il | I I Z 160 I Holocene-Backswamp
sedimeqts beneath.the Big Sunflower River are highly resi.stive where it traverses the l?ackswamp deposjts and highly £s %g i a9 : NN AR g 1\ | | Ny K 1 Rl N [ I il [ I | WA | 1INK : % 140 I Holocene-Abandoned channels
conductive where it crosses the abandoned-channel deposits. These changes give the river profile for this area a EQ 5 a N (1B . M PE 111 B Wl | 1R W 18 Bl N | M It 1 I ot e L Ez || Holocene—Point bars
distinct striped appearance with alternating bands of high and low-resistivity units (fig. 5C) SO g . 8 11 BRI - Ehs HE 1 ¥ | ' BR 11 ' Bl s | - | : : U R Y . — 120 , PR
' ' ST 9 | 1 BRIN ] 1 RIBRR r'e sl il 1 | § V| 1 [ 1 PN 'R . | I ] | - HL BE N FE SR © Electrical resistivity, in ohm-meters
. . . . . . . 25 19 Il 1 BRIN ] 1 B RERIE 11511 H 8.0 mll WP 1 S TE M I 1 | h BT, £ 100 o 0t025
[8] In figures 5D and 8. The section of the Big Sunflower River described in annotation 7 is located near the center of S g3 _ = I I I f |l 'H =' H H I= i = I “ I { I = l lf H }I } I I H = i' =| I | |l= Ir Ii = | I h"l S 80 o 25t050
the cone of depression in water levels in the alluvial aquifer (McGuire and others, 2019) (fig. 8). The high hydraulic . }Z; : ol 1B e 1 e | 1 IR AR | | 140 (R Wik CIne 1 RN w o 50t075
conductivity in portions of the Big Sunflower River streambed in this reach (fig. 8, red circles) indicates an area for 15 E _ _ _ . ' : : _ . Fl Il | 4 . : A gL i IJ L J N . . B : _ : | al | WfNAlN SN | : . 60 o 75t0100
groundwater/surface-water exchange (fig. 5D). Because these higher streambed hydraulic conductivities occur where 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 40 © 100t 125 i
the surficial geology indicates limited areal recharge, this section of the Big Sunflower River is likely one of few . : 125t 150
: o : Distance, in meters 20 o
contributors of water to the aquifer in this area with depressed groundwater levels. Notes: Blank spaces indicate no data; $&, see sheet 2 for figure annotations. 33°32 150 to 175
. . . e Figure 5. Streambed hydraulic conductivity, surficial geology, and electrical resistivity section, Big Sunflower River. A, Estimated streambed hydraulic conductivity (black line) and surficial geology (colored areas, same symbology as used for surficial geology in figure 2). B, Electrical resistivity section. Black line represents the elevation of the streambed surface. Water resistivity is 17510 200
[9] In figure 6C. The Bogue Phalia (figs. 64 and C) flows south from its headwaters near Gunnison, Mississippi, over graphed above the streambed surface; streambed sediment resistivity is graphed below it. C, Electrical resistivity section of the Big Sunflower River near Sunflower, Mississippi. White line represents the elevation of the streambed surface. Water resistivity is graphed above the streambed surface; streambed sediment resistivity is graphed below it. D, Plan map of the Big Sunflower River ¢ 200to 225
point—bar and Valley—train deposits before tuming sharply east and joining the Big Sunflower River east of Arcola, near Sunflower, Mississippi, showing electrical resistivity at the streambed mapped on top of surficial geology modified from Saucier (1994) and Wacaster and others (2018). ® 2250250
Mississippi (figs. 1 and 2). Two major changes in elevation along the river profile are caused by weirs constructed ® 25010500
west of Shaw, Mississippi, and northeast of Hollandale, Mississippi (fig. 6C). A Norm sourt B nomm SOUTH %' See sheet 2 for figure annotations
Z 150 Z 150 |
[10A and 10B] In figure 6C. The Bogue Phalia is unique in this study because it flows over the braided-stream 8 }gg 5 ]‘3‘3 =
deposits in the western part of the study area. A paleochannel of one of these braided streams can be seen as an area £ 120 2 120 = 91° 90°
of high resistivity (pink, green, and yellow) in the electrical resistivity section (10A on fig. 6C). The paleochannel is s 10 g 110 n [ Yocola 4
; .. .. L . £ 100
absent as the Bogue Phalia passes near Leland, Mississippi, and is visible again in the southern portion of the profile S 90 £ g u
(green and yellow, 10B on fig. 6C). g % Z =
2 i - v Z 70
o Estimated|streambed hydraulic conductivity. b .
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[11] In figure 6D. The Quiver River flows south through the heart of the Delta region mostly over fine-grained R \ - 2 w0 | =
backswamp deposits (fig. 2) before joining the Big Sunflower River south of Indianola, Mississippi (fig. 1). Because ° gg ° ‘3‘3 u
this river was surveyed in two parts and at different times, there are areas of missing data as well as discontinuities in ER ; ERRY: =
water depth and water-column resistivity in the section (fig. 6D). 2 18 MWV T - L LU B B N [ :; 18 oo R ™
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
[12] In ﬁgurg 6D. The Quiver River watershed @s associated vyith the lowest groundwater elevatiqns in the region . Distance, in meters Rulevil Distance, in meters e
(fig. 8, red circles). The clay backswamp deposits that underlie most of the watershed are very thin (less than 1 m in c D ievitie
some cases) beneath the Quiver River, but the river has not incised to the high-resistivity sediments beneath those m 40 SunflowerTefiore County T
deposits (fig. 6D). This combination of recharge inhibiting surficial geology and readily available shallow aquifer 38 pu _ver/Letiore Lounty fine
. R PT . . . 42 Leflore/Sunflower County line
material for irrigation could be contributing to the severely depressed groundwater levels in the area. “ ; %
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