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The purpose of this Hydrologic Investigations Atlas is to provide a
description of the principal geohydrologic systems in Upper Cambrian through
Lower Cretaceous rocks in Kansas. This investigation was made as part of
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configuration of the top of the upper aquifer unit in the Western Interior Plains of 1929—a geodetic datum derived from a general adjustment of the first-order level j BTANEON i GRANT  [HASKELL «g ‘ ' o i WILSON | NEOSHO ?5;:@?5{5‘;
aquifer system have been prepared as part of a series of interrelated maps nets of both the United States and Canada, formerly called Sea Level Datum of 1929. } i ; f B AS IN % Y, E;;““‘"‘"‘“ ; ,
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Lower Cretaceous rocks. A concerted effort was made to ensure that maps FKORTON ?isrevews TS_NEBJ]MEADE :]CLARK ”””””” - I{[;{;;’{R"“""”% SUMNER q ECOWLEY I BASI N&}SE?TMETZQ\:; —
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FIGURE 1.—Geohydrologic map showing areal extent of upper aquifer unit in Western Interior Plains aquifer system. FIGURE 2.—Geohydrologic map showing major pre-Desmoenesian, post-Mississippian structural features and provinces in subsurface.
The upper aquifer unit in the Western Interior Plains aquifer system
comprises permeable limestone, cherty limestone, and dolomite rocks of
Mississippian age. In Kansas, these rocks underlie about 68,500 square miles
(fig. 1) and occur throughout the State except in large areas over the Nemaha
Anticline, the Central Kansas Uplift, the Cambridge Arch, and the Pratt
Anticline (compare figs. 1 and 2). Except for a small outcrop area in the
southeast corner of the State, these rocks occur only in the subsurface. The
relation of the upper aquifer unit in the Western Interior Plains aquifer sys- A A’
tem to other geohydrologic systems in Kansas is shown in figure 3. FEET FEET
For the CMRASA study in Kansas, Mississippian rocks (Upper 4000 — : — 4000
Kinderhookian, Osagean, and Meramecian Stages; table 1) have been divided
into two separate, laterally adjacent flow systems on the basis of opposing High Plains aguifer system
directions of ground-water flow and distinctly different water quality. These e 5
two flow systems are: el iy
(1) The Western Interior Plains aquifer system—A somewhat ill-deﬁned salt- el
water system in which flow generally is slowly eastward. This system ) 3000 — ‘\\\,_\_‘\ L 3000
extends from the base of the Rocky Mountains in Colorado to the Ozark ~——a
Plateaus of Missouri and occurs throughout Kansas with the exception BT e
of the southeast corner of the State. | \\\____\
(2) The Ozark Plateaus aquifer system—A well-defined freshwater system in e B
which flow generally is rapidly westward. This system originates in the \\\\____/——\\ . . . .
Ozark Plateaus of southern Missouri and extends into southeast Kansas. Geust Plains confining dihtert NG L e T Alluvial and glacial-drift aquifer systems
The permeable limestone that forms the upper aquifer unit in the two flow 2000 — g sy \\\\ ¥ | L 2000
systems is continuous across the western boundary of the Ozark Plateaus
aquifer system into the Western Interior Plains aquifer system. The boundary
between the two flow systems is not well defined because of a lack of data | " IS
in the transition zone. The geohydrologic units in the Ozark Plateaus aquifer
system designated by Imes (1990) apply only to parts of a few counties in
the southeast corner of Kansas. Therefore, in this report, for ease of mapping —— Great Plains aquifer system b A
and convenience of discussion, the Mississippian rocks that compose the
laterally adjacent aquifer systems are referred to collectively as the “upper
aquifer unit in the Western Interior Plains aquifer system,” even though the
maps also include a small area of the Ozark Plateaus aquifer system in southeast = I
Kansas.
In central and eastern Kansas, the upper aquifer unit lies above the less I
permeable shale of the confining unit in the Western Interior Plains aquifer SEA LEVEL —| Confining unit of |.u| L SEA LEVEL
system (fig. 3). In western Kansas, where the confining unit is missing, the Western Interior Plains aquifer system Z|
upper aquifer unit lies directly above the lower aquifer unit in the Western Wastarn Interior Blalns confining svstesm §
Interior Plains aquifer system (fig. 3), and the two units function as one aquifer. | 4 Spele S l—Z- | Upper aquifer unit
A thick, dominant shale sequence in the Western Interior Plains confining o <| k
system overlies the upper aquifer unit throughout most of Kansas, except in ) ) 5: % |
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Trace of section A—A'is shown in figure4. VERTICAL SCALE GREATLY EXAGGERATED
FIGURE 3.—Geohydrologic section showing relation of upper aquifer unit in Western Interior Plains aquifer system to other geohydrologic systems.
TABLE 1. Generalized stratigraphic units and related geohydrologic systems
100° ‘ ekl Geohydrologic systems
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- The altitude of the top of the upper aquifer unit in the Western Interior Cretaceous rocks confining system
A A ’ T____,_________”__ _ \ . Plains aquifer system ranges from a high of about 900 feet above sea level 8
T where it crops out in the extreme southeast corner of the State to a low of . Upper aquifer
RETACEOUS Dakota F i .
i H about 4,100 feet below sea level in Clark and Meade Counties in southwestern & akola Formation unit )
' l Kansas (fig. 4). From the area of greatest altitude on the western flank of the s - — - Gr?}at Plains
i Ozark Uplift in southeast Kansas, the surface dips gently at first and then more Kiowa Shale Confining unit EgpReT sy
l ' steeply to the northwest and west into the Forest City and the Cherokee Basins. Cheyenne Sandstone Lower aquifer
; L i The surface of the upper aquifer unit attains its greatest depth in both basins unit
ROOKS ! near the east edge of the Nemaha Anticline (compare figs. 2 and 4). The .
l ] surface then rises steeply and irregularly from the bottoms of the basins toward Morrison Formation
! i the crest of the Nemaha Anticline. An area of abruptly changing altitude is JURASSIC Upper Upper
’ I indicated along the east edge of the Nemaha Anticline, where it was not Undifferentiated Upper unt
I b possible to maintain a 100-foot contour interval at the scale of the map. The Jurassic roeks
upper aquifer unit in the Western Interior Plains aquifer system has been eroded
from a large area over the northeast-trending Nemaha Anticline, especially Upper Big Basin Formation
in the north where the anticline is highest.
i Westward from the Nemaha Anticline, the surface dips gently into the Salina Day Creek Dolomite
Basin and more steeply into the Sedgwick Basin. Its deepest point in the Salina ) 3
i Basin is located adjacent to the Central Kansas Uplift, which bounds the basin Whitehorse Formation
‘ on the west. The upper aquifer unit in the Western Interior Plains aquifer
§ system was eroded from most of the Cambridge Arch and the Central Kansas Nippewalla Group
i RUSSELL ' . . . ‘ ~ Uplift and its southern extension, the Pratt Anticline. From the western flank Dog Creek Formation
H y : of the Cambridge Arch and the northern part of the Central Kansas Uplift, Blaine Formation
l the surface slopes gently upward to the west; however, from the flanks of E 1OWQYPC?'f Shale
the southern part of the Central Kansas Uplift and the Pratt Anticline, it slopes Cedar l_.hlls Sandst.one
- steeply to the southeast into the Sedgwick Basin and plunges abruptly to the PERMIAN E{alt P lalgs I;oimauon
ELLSWORTH ‘ , southwest into the Hugoton Embayment of the Anadarko Basin. Lower b
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FIGURE 4.—Geohydrologic map showing altitude and configuration of top of upper aquifer unit. -
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