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N § s 8 This study is part of an investigation of the geology and valley walls as a result of bedrock lows, caused by buried largely of lacustrine sand and clay, and chert and limestone [llinoian Glaciation, depositional processes were minimal. the ground-water resources of the Missouri River alluvium below the Jones Point Shale
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T Nda 3 — - The overall dip of the Pennsylvanian beds is within them. Other pebbles probably were derived largely Illinoian stream activity are present in several stream valleys. Frye, J. C., 1941, Reconnaissance of ground-water resources
1000 artesian flow I artesian flow - 1000 \ northwestward at about 15 feet per mile. North of Atchison from rocks of Permian and Cretaceous age west of this area These deposits are composed primarily of sandy clay, which is in Atchison County, Kansas: Kansas Geol. Survey Bull. Hartford Limestone
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VERTICAL EXAGGERATION X 42 p—— Muscotah eastward to Atchison. This valley and its tributaries fine silty sand in the Atchison Formation is believed to havé Stream activity increased greatly during Wisconsin time. Jewett, J. M., O’Connor, H.G., and Zeller, D.E., 1968, i re single bedded to crop area.
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| JACKSON ], " 3 astidenie allostes Shat- it odtends nostbisesiwed Sham Nickerson Till of Reed and Dreeszen (1965), which is herein stream valleyds. .?s are tli\edléllmoulm depositsi these dep:rslllts stratlgrgghlc 2s;10<fss1on in Kansas: Kansas Geol. Survey PR zlack, }:;l(;)‘;]:l{ yto fissile, and
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l___’ JEFFERSON,' 2 \q.% Atchison into Missouri. The width of the buried valley confined to old stream channels, this till either was not of Wisconsin age, mantles the uplands and is less than 10 feet Moore, R. C., 1949, Divisions of the Pennsylvanian System in Ozawkie Limestone
2 ! SRS { ranges from % to 1% miles, and the valley walls are as deposited on or has been eroded from the highest bedrock thick, except along the Missouri River bluffs where Kansas: Kansas Geol. Survey Bull. 83, 203 p. e e Tk Bt o i S
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3 11005 i 2 B ad B i P deposits reaches a maximum of 250 feet. Some buried overlying medial Kansan Cedar Bluffs Till of Reed and Alluvium of Holocene age is in all stream valleys in the Kansas Geol. Survey Bull. 89, 132p. o St of Ralharad s Bt
& 2 Qal i INDEX MAP SHOWING LOCATION OF STUDY AREA tributaries to the major valley are at the same base level, Dreeszen (1965), herein adopted, by sandy and pebbly cou.nty. It is compose:d pnma.t:lly of reworked and Reed, E.C., and Dreeszen, V. H., 1965, Revision of the platy micaceous fine-grained
1 : wA T whereas others, which are younger, are hanging relative to the glaciofluvial deposits which were deposited in stream ;:.dlsm!’u@d clayey glacial deposits, except along the classification of the Pleistocene deposits of Nebraska: A
1050 S 1 , 1050’ major valley. The younger tributaries are eroded into both channels or lakes on the Nickerson Till surface by melt water issouri River where deposits of fine sand to coarse gravel Nebraska Geol. Survey Bull. 23, 65 p. Avoca Limestone Alternating beds of limestone Not known to yield water to
1000 & 3 2 P Bedrock of Late Pennsylvanian age is exposed throughout both the buried and present stream valleys indicate that pre- deposits below the Cedar Bluffs Till is shown by the (abstract): Kansas Acad. Sci. Trans., v. 41, p. 227. é s 3s5 v t;:nl:t(; g?.ﬁélﬁlf‘:iﬁé h;;:ieasnd :viﬁl’;ifﬁliﬁziflﬁl?
| ®s L the county (see geologic map). The Stranger Formation of and early Pleistocene drainage was eastward, whereas late areal-distribution map. The Cedar Bluffs Till underlies the Todd, J. E., 1920, Lacustrine beds near Atchison (abstract): & G T o :
T4 . . . : ; : . 2 Beil Limestone are yellowish tan, olive, gray,
osor] B & —=— & the Douglas Group (see generalized columnar section), the Pleistocene and Holocene drainage is southward and county everywhere except along stream valleys where it has Kansas Acad. Sci. Trans., v. 29, p. 116—117. w and black, silty, clayey, and
1V ’ I oldest exposed formation, occurs at the base of bluffs along southeastward. been removed by erosion. The Nortonville Clay of Frye and SELECTED REFERENCES U.S. Public Health Service, 1962, Drinking-water standards: Lecompton | Queen Hill Shale | 35-45 | blocky to fissile.
) 045 the Missouri River in the southeastern part of the county. Unconsolidated glacial drift, loess, deposits beneath Leonard (1952), herein adopted, is late Kansan in age and Bayne, C. K., 1968, Evidence of multiple stades in the lower U.S. Public Health Service Pub. 956, 61 p. T F—
| I The Root Shale of the Wabaunsee Group, the youngest terraces, and alluvium overlie the bedrock surface (see map overlies the Cedar Bluffs Till at high topographic positions. Pleistocene of northeastern Kansas: Kansas Acad. Sci. Limestone
_ Wabaunsee Group exposed formation, is found in the northwestern corner of showing thickness of unconsolidated deposits). These The Nortonville Clay is believed to have been deposited in a Trans., v. 71, no. 3, p. 340—349. Note: Additional information on drillers’ logs and ]
9 e e B i the county. Pennsylvanian rocks are exposed only along deposits ‘range in total thickness from 0 to 250 feet. large late Kansan lake marginal to glaciers to the north, which Bayne, C.K., and O’Connor, H.G., 1968, Quaternary well-inventory and water-analysis data is on file in the Dimiyiian: Sioke
DA e Mok SEE LEVEL stream valley walls, except near the Missouri River where Although Nebraskan(?) till has not been identified in indicates that the Cedar Bluffs Till was thick and very System, in Zeller, D. E., ed., The stratigraphic succession offices of the U.S. Geological Survey and State Spring Branch
GEOLOGIC SECTIONS erosion has removed much of the glacial cover from the exposures, deep test holes reveal till-like clay deposits below extensive before dissection by streams. in Kansas: Kansas Geol. Survey Bull. 189, p. 59—67. Geological Survey of Kansas, Lawrence, Kans. 66044. Limestone
Shales are gray, bluish gray, or | Small yields of good-quality
grayish green, clayey, silty, water may be obtained
Stull Shale and platy. Locally contains locally from wells in sandy
coal and carbonaceous seams. lenses near outcrop area.
‘Kanwaka Clay Creek 50-60 Tan thin-bedded fine-grained
Shale Limestone shaly sandstone common in
Stull Shale Member. Clay
GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTERISTICS Jackson Park Shale Creek Limestone Member is
[The classification and nomenclature of the stratigraphic units used in this report are those of the U.S. Geological Survey and differ somewhat from those of the State Geological Survey of Kansas] gray abundantly foesiliferous
somewhat shaly dense
95°30" 20 o5*10 Lod limestone.
°10 . _ 95°30' B 20' 95°10' 852 : -
EXPLANATION [ \\ | [T \ hh ey L EXPLANATION g 8 §§§ 3 b - — T oa™ S R Alternating beds of limestone Not known to yield water to
(900 | i g‘ 5 e g" Kereford Limestone and shale. Locally the Kere- wells. Locally might yield
\ Bedrock contour \ x\\ ford Limestone Member is very small quantities to
N Shows altitude of bedrock surface. Eaide Claslodhantal Bascnt Heumader Shale absent. Limestones are dark wells near outcrop area.
A\ Condiser mt";”“ﬁ L. Detwm \ AT Supme Deposits of brown to bluish- Yields small to moderate gray to brown, fossiliferous,
;1 is mean sea leve \ gray sandy pebbly cla.)t. Thin quantities of water every- Plattsmouth dense, and hard. Lower two
ﬁ Buried vall T.5% \ beds of gravel may be inter- where except in the allu- Limestone limestones are single bedded
kit ) 7 J Nickerson Till g spersed throughout or rest vium of the Missouri Oread 35-45 and thin, whereas the Platts-
\ . : 3 directly on bedrock. Gravel River, where yields of Limestone Heebner Shale mouth Limestone Member is
Thcﬁ?mzft:?gomldawd ,l -:f Alluvium 0-105 composed of limestone, chert, 2,000 gpm (gallons per wavy bedded to massive and
/ Nichbon Patastion and ae] and glacial material. Missouri minute) are possible. The Leavenworth thick. The shales are gray to
l:l e e— - Nebraskan(?) deposits % River alluvium is predomi- potential for development * Limestone black, clayey to silty, and
0-40 | / s~ aussan nately layers of medium to is excellent. blocky to fissile. Because of
B ] ! coarse sand and fine to coarse Snyderville Shale its black color, the Heebner
§ 40-80 i Buried valley gravel. Shale Member commonly is
Q i ? ? Toronto Limestone used as a reference bed in
\ m Discontinuous deposits of Yield small quantities of subsurface drilling.
N, 80-120 | brown sandy clay on stream- water to wells. Terrace
‘ NN ! Terrace 0-70 valley walls. Missouri River deposits along Stranger Beds of grayish-green tan and The Ireland Sandstone
S 120-160 4 deposits tributaries contain reddish- Creek and the Delaware maroon calcareous clayey Member and other sandy
; : ) - : 1 brown silt resembling loess. River may yield moderate sandy shale in upper part. or fractured zones yield
N\ N = ' N T.65 > g . , Y e =
N £\ o o950 ) / > I:\ ol 5 Sg A supplies. ! Unnamed Commonly contains one or small quantities of water to
w ./l X 57 SOOI« < ; S 160-200 £ £5 § two thin beds of coal. The wells near the Missouri
A\ i/ N AN Z 7 - : § B B Wind-deposited brown to Yields no water to wells. Amazonia Limestone Amazonia Limestone Mem- River in the southeastern
>~ ‘ \ = W e 39°30’ 5? reddish-brown noncalcareous : Lawrence ber may be absent. The part of the county. Water
y | F J s \‘ ; ‘ / ¢ Loess 0-40 slightly sandy silt, generally Formation | Ireland Sandstone | 110-160 Ireland Sandstone Member becomes increasingly saline
N SRR 2 & < : [E] in upland position. Locally is a thick buff to tan cross- downdip to the west-
70050 5 ; 7R : , More than 240 g may be older than Wisconsin Robbins Shale bedded fine-grained sand- northwest.
AR ..// \ Y 10 NN ‘\}‘\\\y o2 A7 : :
2027, o : 7 W ' ‘”\\\\\KW@"&‘?/ ~ 8 age. = stone. The Robbins Shale
Z \ \\\\:{\“\\%&5“5/ % ? = Haskell(?) Limestone Member is a gray argillace-
\\\‘\‘\"‘\f’/ ~ 3 Light-gray compact clay. Yields no water to wells. a ous sandy shale. The Haskell
N\ 7% | 95°00" A~ Locally may be slightly (?) Limestone Member is a
//‘ /" \ Nortonville 0-45 sandy and contain sparse gray very calcareous abund-
T.78 > / 750 T.78. B e Clay pebbles. May contain antly fossiliferous shale.
! N reddish-brown weathered
\ streaks. Gray to tan very sandy shale Not known to yield water to
| ——— K : and locally tan blocky fine- wells.
Z : ; L L | 1 \ Heterogeneous mixture of clay, | The clay yields little or no Stranger /inland Shale 20+ grained sandstone. Only the
RI7E. R. 18 E. R19E. R.20 E. R.21E. ~ R.22E. Sy o e R S —— e T e 3 > silt, and gravel. Brown, water to wells. Sand Formation upper 20 feet is exposed in
AT RmE RIE B2k, R.22E. Cedar 0-100 reddish brown, yellowish lenses within the till Atchison County.
0 2 4 6 8 MILES 0 2 4 6 8 MILES Bluffs Till brown, or light gray. yield small and ex- ;
L ! I I | L | | | | Erratics common. Locally haustible quantities of :iqot ,;‘,;“'“ u:wne_ . L D s AR 3 kel
’ contains lenses of gravel. relatively soft water. n repor “yery smal uanti es”” refers yields generally less than 1 gpm; “sx"n quantities,
MAP SHOWING CONFIGURATION OF BEDROCK SURFACE AND THICKNESS OF UNCONSOLIDATED DEPOSITS MAP SHOWING AREAL DISTRIBUTION OF UNCONSOLIDATED DEPOSITS BELOW THE CEDAR BLUFFS TILL - T R I
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