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INTRODUCTION systems are hydraulically connected and hydro- Upper Cretaceous rocks directly underlie N 101° 100° 99 o o0 TWINNERAFA 1 | Oligocene 'rocks c:jlrectly.unde.rlle 28 per- Sinkholes, c!epress:ons, anq other: collapse
logically similar, the High Plains aquifer in- 32 percent of the High Plains aquifer in large CAMPB\EL\L || WESTON orge (] e T A '?AUR;,RA D 768 j A Pe cent of the High Plains aquifer in Colorado, structures resulting from salt dissolution occur
During 1978, the U.S. Geological Survey cludes Triassic and Jurassic sandstones in parts areas in Colorado, Kansas, and Nebraska and ‘—‘:if%.—vcx—d—;,—r“f'—-‘a-i_f— bl o Ll | |_,U_ T__ _«_lﬁ. ____4__7 T e ~ock Nebraska, South Dakota, and Wyoming. The in many places. Salt dissolution structures can
initiated a 5-year study of the High Plains of Dallam, Hartley, Moore, and Sherman small areas in New Mexico, South Dakota, and o g 2N = : i !l} 1 4p, | DODGLES | | . PRy 1 eston] | White River Group of Oligocene age represents be seen on the map as closed-contour depres-
regional aquifer to provide: (1) Hydrologic Counties, Texas. Wyoming. During Late Cretaceous time (63-96 nyzo - £ e ] el To N[ e ié"é_’“’ll UTCHINSON L ryrNE . il o the oldest Tertiary deposits present under the sions in southern Kansas, Oklahoma, and
information needed to evaluate the effects of million years ago), Upper Cretaceous shales, b e V;L”N B N PJ{ i *A%,‘D‘é‘é’ S~ Lo‘ufi 1, \__, L‘NCO'“V i High Plains. Older Tertiary deposnt;, althoqgh northern Texas. Many smaller depres;nons,
continued ground-water development; and (2) Lower Cretaceous rocks directly underlie chalks, limestones, and sandstones were deposi- IR 0 i P s o S K e Bk Andks L ", i,"' R AP present further west, do not underlie the High that cannot be shown on the map, occur in the
computer models to predict aquifer response to 12 percent of the High Plains aquifer in parts ted in the broad Rocky Mountain trough which 2 = > ik e '\\\ N 9, 7 YANKo = e {43 Plains. .Ollgocer)e time (24-38 mllhon years ago) area .where thg aquifer is directly underlain by
changes in ground-water development. The of Colorado, Kansas, Nebraska, New Mexico, formed a vast seaway nearly 1,000 miles wide ONW E Rff 2 K~ SoY DA eﬁynd"’" U oYaokldn €L \j R o begap with erosion and ended with deposition of Permian deposits.
plan of study for the High Plains Regional Oklahoma, and Texas. Shallow seas covered and about 3,000 miles long. As the sea re- ‘ 500 o ' |keva te "% vernyyen | F/M & alluvium by a system of streams that crossed .
Aquifer System Analysis was described by the area intermittently throughout Early Cre- treated southward, the sea floor was trans- ' : Spr e },. | o\ = the area from west to east. Faulting and collapse structures have
Weeks (1978). A map of the 1978 water table in taceous time (96-138 million years ago) when the formed into a vast swampy lowland which was 4 o F‘? NY | Herli '"| S " [l . forjmec! since -P.er:mlan time. Active sinkholes
the High Plains aquifer was presented by Lower Cretaceous rocks were deposited. North covered by thick non-marine sediments during ’ oo < Xent . lon[ C Lled The (;hadrpn and Brule Formations make exist in the vicinity of Bear Creek and Crooke_d
Gutentag and Weeks (1980). This report de- of the Canadian River, Lower Cretaceous rocks the closing stages of Cretaceous time. The - \C*' | Vigend oaf o Gu® up _the .Whlte River Grqup. The Chadron For- Creek faultg. At land surface where unconsoli-
scribes the bedrock wunits that underlie the were deposited near sea level or in adjoining vegetation that accumulated in the swamps of ot = % P % =~ §o P____ N mation is the lower unit and consists of con- dated materials are affected by collapse struc-
High Plains aquifer and the saturated thickness lowlands and consist mostly of sandstones and this lowland formed the vast coal beds of Late ' % ;;,0_“ R o — sollgiated beds of. clay and silt deposited on tures, concentric slun}p cracks and scarps out-
of the aquifer. Geologic and saturated thick- shales. South of the Canadian River, Lower Cretaceous age in the Rocky Mountain region ! ey t : ! oPende ancient flood plains and stream channel Afill line areas of depression. Older collapse struc-
ness maps presented herein were compiled from Cretaceous rocks were deposited in deeper from Canada to Mexico. 4z0lA L ST Bl = - . AN WPl ket —£13& Yap0 deposits of sandstone and conglomerate. The tures have been filled by younger material.
maps prepared by U.S. Geological Survey water and consist mainly of shales that grade < ! — " _fannis S NN Ngedtord | oy N v Chgdron. is overlqm by the Brule Fo_rmatuon For example, a collapse b.asm in Carson
personnel in each of the eight States in the into limestones. Within the Upper Cretaceous rocks, only » Nede [ HodkER !THOM II Brelssterv ! L k] Rt N WhICh. s predorpmately g maf:ssn\/:e s.lltstone t(\?ougty(,j fTetxa?c,0 h.a;isl b?:en ftl.lled by several
High Plains. Their work is an integral part of the Niobrara Chalk is known to yield water to & ' d : . L |~_E! . containing consolidated beds of volcanic ash, undred feet of Ogallala Formation.
this investigation. The sandstone beds within the Lower wells in quantities large enough for irrigation. B ‘é\ ‘ ! ¢ _,' 5 e, % it O e T e 13yore-E& T clay, and fine sand.
Cretaceous deposits are discontinuous and differ The Niobrara Chalk underlies the High Plains in o < - <b ol : S S RIK ) .
The High Plains aquifer underlies 177,000 greatly in permeability both horizontally and Colorado, Kansas, Nebraska, South Dakota, and %509 o i YR i S % ) The sedlmer_1ts comprising the I?3ru|e Forma-
square miles in eight States. Within this area, vertically from one area to another. Where Wyoming. Where fractures and solution open- a,am,/f NARFHUY ! sligad v g oW N Ny o S thn were deposited in a large basin that con-
the aquifer is the principal source of water for Lower Cretaceous sandstone beds are in contact ings have developed, large quantities of water ‘m/h ' g 3 K s, o B i Y crunbkas tained freshwater lakes, mud flats, and me-
irrigation as well as industrial, municipal, and with the overlying younger deposits in the High of suitable quality for irrigation have been A | oy it Chyaveny i ! A l"‘\wah o andermg streams: The Brule Forjmatlon s
domestic use. The economy of the High Plains Plains aquifer, there is hydraulic connection developed in Finney and Scott Counties, Kansas ,' . C;EN 1 \K ] Non Piatte | NG~ N\ sARPY considered an aquifer in areas whe:r_e it conta.ms
is dependent upon irrigated farming. In recent between the two units. The sandstones and (Gutentag and Stullken, 1976, p. 11). The 41° S _b\_ / a3 L”’I 5 il o ~ 41° sandstones or secondary permeability resulting
years, declining water levels, decreasing water shales of the Lower Cretaceous generally con- water in the Niobrara Chalk in Kansas is der- saziraaty : 7= ! =, = & \l“\ e from interconnected fractures. A.reas. where the
supplies, and increasing energy costs have tain water of suitable quality for irrigation use. ived from the overlying High Plains aquifer. In o - \\\\\\ Y £ B K oo !L‘ "N“,__ . upper part of tf)e Bl”ulej Formation Is included
caused the economics of irrigated agriculture to However, these sandstones and shales typically Madison and Pierce Counties, Nebraska, the Cache La-Powdr, | \\ \“ = VR “\ ot L S |LANGaSTERT \.\ in the High ‘Plams aquifer occur in northern REFERENCES
become marginal and, in some places, unprofit- have low permeability and storage relative to Niobrara Chalk yields water to domestic, stock, VAT A RA™M gy SN2 > Bl < e i Lot Logan, Sedgwick, and Weld Counties, Colorado; .
able. A thorough understanding of the geohy- the High Plains aquifer and wells in Lower and municipal wells. ‘; Forngollss W \E L |D ! - —J{—>— = Banner, Cheyenne, Kimball, and Scotts Bluff Burchett, R. R., 1969, Geologic bedrock map of
drology of the High Plains aquifer will be Cretaceous rocks experience large drawdowns 1t o] T : S & B v Counties, Nebraska; and Goshen and Laramie Nebraska: Conservation and  Survey
necessary to manage the remaining water re- and well interference over large areas. DN s I D U e Gl 3 (e L/ Tumsdp N Counties, Wyoming. Division, University of Nebraska, scale
sources in the most beneficial manner. ‘[-~ =11 A A g T 1:1,000,000.
g ot/ 7o Viereersgn il GAGE |pawNE Dane, C. H., and Bachman, G. 0., 1965
0 ( ! o : o ’ . ] . ’ ’
The geology of the High Plains aquifer was ol § Seu f i ' | Fatfay | [romebiv g lGe(?IOSIJICS map of NIeWI Agg:)(l?)c())o U.S. Geo-
outlined by Gutentag and Weeks (1980). The VTP mA N 4 | ogical Survey, scale 1: ,000.
- ‘ . b o < on if A S ; "
aquifer consists mainly of Tertiary and Quater- i P ° Qs’ WIS A | Lovew . tarysviffe (_ penec Darton, N. H., 1951, Geo!oglc map of South
nary sediments which are briefly described in GENERALIZED SECTION OF GEOLOGIC UNITS IN THE HIGH PLAINS Zeofjrf”\y? Goga A (b_j.-(?}']‘f) 9 /‘/:"l/./ ’T\ um\? o “Mankm ' Qe X V:nggtTN ol mars AL;A‘ Dakota, U.S. Geological Survey, scale
the accompanying table of geologic units. The {qerfcreen] > IIDenvER T = No oents WELL,, i ) l 1:500,000.
bedrock units in contact with the High Plains S T g AKA ﬁiFN Qe y ) Sl A ! TN b Darton, N. H., Stephenson, L. W., and Gard-
aquifer are shown”on the accompanying map and )}/; 1 & S —ir 7 I,(#-r——(.;_-—ﬂ-_\l- A Iconcordla wesGaond | ner:s, J(.; A”'1937'S Geologic mlap of 'I(')exg(s):
'summarized in the table. This sheet describes : o s Thickness, : Loy 7ih ) tockion, i) seir B I I T .Cff% f Y U.S. Geological Survey, scale 1:500,000.
the bedrock units and their relationship to the s B8 R in feet Plptical Shaactay » I ocf I(J‘ (o ':/ 2ueltUd ok o | S M'TBCIHtELL ar;% S JEE I G e BASE OF THE HIGH PLAINS AQUIFER Dunham, R. J., 1961, Geology of uranium in
High Plains aquifer and the second sheet de- b = S| e S l/E//" BER Tl ! ) | ] . Ny Vi . Chadron area Nebraska and South Dakota:
scribes the distribution of saturated sediments 5 i T '_/-»'_//__f;_{;-] S : oS NS o S e Aty The surface depicted on the geologic map Ul'i' 1Ge°'°?'c?| MBSL:)'(;\(I)ey open-file report,
i i i i o . ey - =z H N A ; = ma_ |ago § s . g g k 148, .
in High Plains aquifer. Stream-lain deposits of gravel, sand, silt, and clay associa- 39} o ' ~ : T , m;;r\_‘t Ltane hlae v Ai“.“eff' HGEARY W Ns?as IS an grosnonal surface cut in Pgrmlan, Triassic, Gutenptaa " E sDca eLobme er. D. H. and Slagle
o ; ; d d iti . | %L el by T s — S— - Fcag RIERTLOUTN J Jurassic, Cretaceous, and Tertiary rocks. The My S ey YSFPs s Hue g,
Q . ted with the most recent cycle of erosion an eposition | & N TR | : ALLACE 0.8 GU =Sl | phirs ‘ e J ; ) ; . 3% S: E.. 1980. Gechvdrolo of southwesters
g Valley -fill f High Plai if ) [b_ eCofadoSprites , P TS T RN 'S 4 B g G a Ve §'S ofussell Tt — =1 3 |ichinsg 7 configuration of this buried surface is illus- . B & SN S U S8 Che
3 d : 0 to 60 along present streams. Forms part of High Plains aquifer \ , 4 [ P Sgries LT\ Ay % oty ~ . . ) HayS River e (1 ermisl 14 i . K « 1).8. Cecloaical Sarvey Oper-Fils
8 eposits feul d derlv rv and — _ _qpple Grebk o E\e! R Ajs &— ]\ TRNCOLN, | ; =] iy il P Enswortn{ 1| _SAL oy crov trated by contours showing the altitude of the eSS ->. GLeologic y Op
s where hydraulically connected to underlying Quaternary a 5 , % U ‘ Wik ~ ' ELLS | ! 1] Cowmenre | base of the High Plai i A knowled Report 80-218, 97 p
T Tertiary deposits. ) ~ [ [ RN e I~ == Y ranoroLs _K AN L eunct S Ji e Hig ains aquifer. nowledge ’ .
; e [ €[ 0°L O RIAD O TR, e R ot contgulon'of B oas of smier B Cung £ B Sl L B U
" - Fine to medium sand with small amounts of clay, silt, and N Canonerit [N RV B TRLORDAY ke e 2° b Ciy A I cohopwoos Lo O useful in determining the thickness of the Cgul:\ties wsstanr Kemeass  Earsss foc.
= 5 Dune sand 0t 300 | coarse sand formed into hills and ridges by the wind. . & \ 1NN Y . N i Bt N\l g Oviseinying beposits and e stuslying the scastral horiical Survey  lPrigation Series, wg. 1
BEDROCK GEOLOGY z S Forms part of High Plains aquifer where saturated. DA TS J °§°"w"°% L .y =l S ‘o e X _ Sr';a'nag’i paltter?h atnd the r'nodet;)‘f dﬁPO:'t'gln of 37gp ¥ g ’ C
o o T . . 1%, ) =" = | | e materials at comprise e Hig ains :
. . . = Py » EDF r ! I I ) N a . . e
The oldest rocks in contact with the High 2 . Silt with lesser amounts of very fine sand and clay deposi- 380 ©ORIER P2 = oy Rt e . 38° aquifer. Gutentag, E. D., and Weeks, J. B.; 1980,
Plai if £ Porii b = Loess 0 to 250 X AR s 9 o A X Water table in the High Plains aquifer in
ains  aquifer are o ermian age (240-290 o ted as windblown dust. i/L\ AA p= s Adiinds 24 bk vos ) ) ) 1978 in parts of Colorado. Kansas Ne-
million years ago). Permian rocks directly s et e ; ' [ BENTL ( PROW o " Nedgorad AN Data from lithologic and geophysical logs P X ' '
underlie 12 percent of the High Plains aquifer /_c] rfo S ST ‘ 4 11 i/‘/ S udL '\ S from thousands of water wells and test holes griska, TNew Me>gcow leahoml?,s Sguth
in Kansas, Oklahoma, and Texas. £ Stream-lain deposits of gravel, sand, silt, and clay locally /(S HUERFA 4 1L 7 &1 A | o A | paaiiEE were used in constructing the contours showing alcota, Vexas, and Wyoming:h Ues. Geo-
E’; Unconsolidated | o, ce0 | Cemented by calcium carbonate into caliche or mortar beds. 27 ;{f TNy VWelserburg //// ]/ ----- M -+ TH o oee Wl AR I Faainiied il the base of the High Plains aquifer. Published logical Survey Hydrologic Investigations
Permian red beds and evaporites were de- k7 alluvial deposits Forms part of High Plains aquifer where hydraulically NS ) /AT A L \4'/ ey, LY B R geologic and hydrologic maps were used where Atlas'642.
posited in extensive, shallow, brackish to saline = connected laterally or vertically to Tertiary deposits. g i 17 — & (N ) ST . |\ E LK available. Because of the scale of the map, the Harksen., J. C. and Maccjonald, i . R., 1969,
: g : ! i : ( - ) \ - — contours showing the altitude of the base of Guidebook to the major Cenozoic deposits
seas subject to periodic influxes of marine cosTILLA K~ ~Ss A NI \A | : ind & L Wellingiqn L wintigld i g Hired A o §ifast th of southwestern South Dakota South
water.  Dissolution and removal of some of - ) ' . l UMKE LEY  Sraukaudua aquifer are generalized and only illustrate the . ; :
these evaporites by ground water within the Poorly sorted clay, silt, sand, and gravel generally un- f:;i fl Trinida () c\%GRKd we } B AR BIE RN\HATEER | ' nHALAsedan configuration of the surface upon which the Dakota Geological Survey Guidebook No. 2,
Permian rocks has resulted in faulting of the consolidated; forms caliche layers or mortar beds when L l' i h&&\smanl \ | 37° High Plains aquifer was deposited. 103 p.
overlying deposits (Gutentag and others, 1980). cemented by calcium carbonate. Includes units equivalent b \M/ﬂ = -~ By ! \ : Hill, R. T., 1894, Ceology of parts of Texas,
Bear Creek fault in southwestern Kansas and Ogallala 010700 | L0 the locally-used terms "Ash Hollow," "Kimball," "Sidney s, ¢ I~ j . N i {_'_/Mig,;m'l i : In some areas, data are adequate to define Indian Territory and Arkansas adjacent to
southieastern Colorado. and Crooked Creek fault Formation Gravel," and "Valentine" Members or Formations assigned to ' \)'\\5\' X Ty ) Alva & Crexeel F\*EA‘B?T" g the complex topographic surface of the rocks Red River region: Geological Society of
i southwesters Kansas and northwestern Dkia~ the Ogallala Formation or "Group," and Delmore and La- i FERNTE N A e G EERAF . TR ST Pawhush beneath the High Plains aquifer. In other America Bulletin, v. 5, p. 297-338.
homa, are the result of salt dissolution. Salt ;;(lar'ne For.nfmations. Ogallala dcomprlses large part of High \\._}T OSSN L \o\\ ';g;) e iy o o .A s lf'T il . T = areas, data are few and the contours are Irwin, JI. H..,.ar;d Morton, R. lr113.,01196.9, H%/drg-
collapse basins and a broad zone of salt dis- ains aquifer where saturated. TN AT i ' 2\ : smooth. For example, the 2,600-foot contour geologic information on the Glorieta Sand-
solut?on in northwestern Texas have been g ! ) S \\/\ ° : ssodnars | T ‘L__ ' o | NOBLE | Pawfed from Sheridan County, Kansas, to Hayes stone and the Ogallala Formation in the
mapped by Seni (1980). Sink holes developed 8 Predominately massive very fine- to fine-grained sandstone = £ L a g\ n RARHIELD 1 PAWNEEZ A County, Nebraska, shows complex topography Oklahoma Panhandle and adjoining areas as
by salt solution subsequently were filled by = with localized beds of volcanic ash, silty sand, siltstone, s W [ S R by« “ O’ K ! 1 OV p iy FoR because ample data are available to show detail. _ related to wunderground waste material:
younger materials which are part of the High claystone, sandy clay, limestone, marl, and mortar beds. ol }\\ = _\}_‘;._&Q\Q — covmon N, ‘ | alnate ey AP North of Hayes County, Nebraska, the 2,600- U.S. Geological Survey Circular 630, 26 p.
Plains aquifer. Includes units assigned to the Hemingford Group of Lugn . W 3 e 8 0 gloea IN% — [ 3 foot contour is smooth because the data are not Kansas Geological Survey, 1964, Geologic map of
E Arikaree Group | 0101000 | (1938), Marsland Formation, Rosebud Formation usesd in o I~ — 7"\ .l 7 HER | wogan P T SRe ek adequate .to detail the complex surface. Most Kansas: Kansas Geological Survey Map
Permian rocks in contact with the High = South Dakota by Harksen and Macdonald (1969), and Sheep O i Rivey H A'ReD\ N . ! foAéaN{\} ARisher e ¥ ‘ likely a very intricately sculptured topographic M-1, scale 1:500,000.
Plains aquifer contain water that is nott suitalgle E Creek 'Formation'. Also includes units ’;qulvalegt t?( Gserll:jg ) “‘\_“\‘;’\psqu, T (— N \g?l__ f_h_.f'd___/_-\'u Ou il l su,—fgce wou|yd be reveg|ed ifpthe aqui'?e? mgte- Love, J. D., Weitz, J. L., and Hose, R. K.,
for irrigation use because of high concentra- = Formation, Harrison Sandst.one, a'nd onroe Cree and- i () \\\ . H e e MsITER, | |‘1w‘c'i”'g€ by ’qf i | / rials were stripped away and the surface un- 1955, Geologic map of Wyoming, U.S.
tions of dissolved solids. Gutentag, Lobmeyer, stone. Forms part of the High Plains aquifer. h géwc as N\ N5 o'k - o R S L TR o ﬂ,ﬁif’a ] ‘. oq,&r i derlying the aquifer was exposed. Geological Survey, scale 1:500,000.
and Slagle (1980, p. 53) reported 33,800 milli- . ) 3 3 B N{-\I e g4 M ’a\& ! M LR ! TR — - - — | ‘2, © L_AHOMA CrY |y ¢ kpgah € | Lugn, A L., 1938, The Nebraska S.tate Geo-
grams per liter dissolved solids in water from a Upper unit, Brule Formation, predominately massive silt- e M e /OLDHAM {POTTE ) g Ty RSty LT Significant features shown by the altitude logical Survey and the "Valentine prob-
well in Permian rocks in Seward County, Kan- stone contair)ing sanqstone bgds and channel depqsnts of AN A ;s gt - Nore saye /}i : La || 2 ,;\ ||r of the surface beneath the High Plains aquifer Legn™ = American Journal of Science, 5th
sas. Mineralized water from Permian rock sandstone with lpcallzed lenticular beds of vqlcangc ash, M. ) If/ ) ghusuie g .-/ll— - o 4 BRERNEM A, \KN‘" ’ '\ £ 3P0  riotaanvilie are: (1) Configuration of the base of aquifer; series, v. 36, no. 213., p. 220'-227.. '
moves naturally through the High Plains aquifer © c!aystone, and fine §and. .The Brule Formation is con- N s | Q/Uj}\A . /f i % - [____4\,% ghickashal 8 | HuaHES 359 (2) several faults caused by tectonic forces or Morton, R. B., 1973, Preliminary lnvestlgatlons
to discharge along the Beaver, Cimarron, and 8 White River s 700 suqlered part of the High Plains agunfer only where it con- o a | . L \VEB(\ salt dissalution: sl (2] mamy Siakholes dad of t-he hydragesiogy of the. Permlan %o
Arkansas Rivers in Kansas and Oklahoma. % Group tains saturated sandstones or interconnected fractures. o —. yanta RoAs Ve <,_- e Ty L& o N CAN I;VAN __l depressions caused by salt dissolution. Tertlar‘y rocks of the Oklahoma panhandle:
Generally, Permian rocks have low permeability S} Lower unit, Chadron Formation, mainly consists of vari- GuADALuUBE 4 o® P O;k e 2 P s |poNTOMT('OC .‘—' U.S. Geological Survey Miscellaneous
relative to the overlying High Plains aquifer. colored, bentonitic, loosely to moderately cemented clay and Atgmocorpo 1 T ¥ il s s I W =2 G ARVIN t._ The configuration of the surface under- Geological Investigations Map 1-738.
: : : g ; i i i = OIR ; ragl . Memehis © T Q \ r : : : ; : . i
Where_tche H’lgh Plam.s aquifer is in hydraulic 5||It thatt contains channel deposits of sandstone and con § . wirig % on 01,IAC Ny sy -}cﬁg?t;:-g lying the High Plains aquer influences ground Seni, S. J., 1980, Sand bc<))dy geor;etry and
connection with Permian beds, water-level de- glomerate. J 1/ o 11, e i v Sl P Pt A water flow through the aquifer. The contours depositional ‘systems, gallala grmatlon,
clines in the High Plains aquifer can cause — i i ’ o . . ﬁ”_t\fumnerg/ i i EHILDZESSl % it LR on the base of aquifer shown here and the TeanR: T’?xafslBureta'u ;)f Econor1n(;<5: G3%0|0-
movement of mineralized water from Permian ales, chalks, limestones, and sandstones. pper par B E A 55,2 0 P sssmal oatah J contours on the water-table map shown by gy. heport of Investigation no. . p.
beds into the aquifer. ,_% may contain lignite and coal beds. Unit inclqdes Belle A i —alf:;é-;_\'/ , . n I, Gutentag and Weeks (1980) generally parallel Tweto, Ogden, 19]9, Geologic map of Colorado:
g9 Undifferentiated | ¢\ a000 Fourche and Carlile Shales, Codell and Fox Hills Sand- N - i ! Pegsy A S ) , _Zmon each other indicating that ground water flows in U.S. Geological Survey, scale 1:500,000.
Rocks of Triassic and Jurassic age (138- gg rocks o stones, Frontier Formation, Graneros Shale, Greenhorn 34° Il MoTLEY | TTLE! <qge ot GEOLOGIC UNITS UNDERLYING HIGH the direction of the slope of the aquifer base. Weeks, E. P., 1964, Hydrologic conditions in
240 million years ago) directly underlie 16 " S Limestone, Lance Formation, Niobrara Chalk or Formation, oMatador 70 C"’;i;f PLAINS AQUIFER The average slope of the bedrock surface is ‘the Wheatland Flats area, Platte County,
percent of the High Plains aquifer in Colorado, 3 and Pierre Shale. - h ol _‘[:ﬂ e - I:l Tertiary rocks about 10 feet per mile from west to east. The Wyoming: U.S. Geological Survey Water
Kansas, New Mexico, Oklahoma, and Texas. o - /__j.—,/ _ 7 - slope of the water table averages 10 to 15 feet Supply Paper 1783, 79 p.
Although the Triassic and Jurassic are separate < ) Fine- to medium-grained, thin-bedded toI maslsailve cliff; Y kENS TR Mﬁ‘ Upper Cretaceous rocks per mile in the same general direction. Weeks, J. B., 1978, Pla'jf of study for the High
systems in the table showing the geologic sec- m 8 forming sandstone interbedded with shale. ack an ' O P Plains regional aquifer system analysis in
tion, they are combined on the geologic map G § Undiff torad varicolored shale and thin- to thick-bedded limestone. _H: ¥ &l s R‘?i le)(ﬁ - Lower Cretaceous rocks Faulting has greatly affected the altitude parts of Colorado, Kansas, Nebraska, New
because the rocks of both systems are predom- o " ',3;?;""“’ 0t0700 | Includes units equivalent to Fredericksburg and Washita ol ¢ i i;a;’___ o e B A . oo of the aquifer base. In Wyoming, faulting has Mexico, Oklahoma, South Dakota, Texas
inately sandstones and shales and have similar o Groups; Dakota and Purgatorie Formations; Antlers Sand of it ! p . . s E B S S RN e resulted in more than 1,000 feet of displacement and Wyoming: U.S. Geological Survey
hydrologic characteristics 2 Hill (1894), Cheyenne, Fall River, Lakota, Mesa Rica, and ol / =yl B ®i wadkere | ] . in the aquifer base. Near the State line be- Water-Resources Investigations  78-70
Y ? ' G Newcastle Sandstones; and Fuson, Kiowa Mowry, Skull W / *rost (% K,!, i el - Fomian vtk tween South Dakota. and Nebraska, the White 28 p ’
= o ‘ ‘ ! 33° 2, ! Asperm(?nt EanE ’ *
Lower and Middle Triassic and Lower Creek, and Tucumcari Shales. oAlamogardo~. .~ e A = ~ vm",%@z; | Fork || stant CONTACT Clay fault has caused about 500 feet of dis-
CoTEDlE Mls Sr L PEmem Jm i e dn o | ~7 f: gl L TR - ! FAULT~- U upthrown side ; D,down - RUTGRGE T e, B | e, S0 BRI
ental sposion praveiied froush Gty and . | 2 | BB Varicolored shale, fine- to very coarse-grained sandstone, RN B o von | RS D aporoximately located. posits and. coliapse of the overlying racks occur
Middle Triassic time prior to deposition of the < @ 3 U"dif:e'ﬁ's'tiated PORDRRE doflzomlted, anéi Eco?glog\ergti. |ncluge;‘ SIS ™ H\vt \ >. DD Py | /uigggN*o BASE OF AQUIFER CONTOUR -- Shows in Colorado, Kansas, and Oklahoma. Movement
continental Upper Triassic rocks. Continental S 35 e equivalent to Entra = AESEL SenaSionsy on orrsen ) S B e | £ D Y ey 7 5 THOMAE ; altitude of aquifer base. Dashed along these faults occurs over long periods of
erosion again prevailed during Early Jurassic - =g and Sundance Formations. ‘ % Ea O N | T Cuing® ! 2 4 i-C°‘ Iy Sweetw{te, i BRIy e m::saalp;‘;gxflen;e:te&\;tligtt:‘aatlegég::tt&ur time as the edge of the dissolution zone is
time prior to deposition of Middle and Upper = ; ~ o l'.M R - ! - (Z: iMM/l( .ﬁwbwgkfﬁiﬁi Vertical Datum of 1929. slowly dissolved by ground-water movement.
RIS s o Upper unit, Trujillo Formation, varicolored siltstone, clay- s N\ S - L T .’ BOUNDARY OF HIGH PLAINS AQUIFER The Bear Creek fault crosses the Arkansas
(7 N . . | s Y . . '
S . o P stone, conglomerate, fine-grained sandstone, and limestone. 320 ; SN AP & | (1] S L .0 ! : . k )
Some sandstones of Tr'la.ssm and' Jurassic = 8 Dockum Lower unit, Tecovas Formation, varicolored fine- to medium- oy — =} Bt kN ey, 3 . : RN gpYT. N River twice in Colorado and Kansas. The CONVERSION FACTORS
age have adequate permeability to yield large Z - 0 to 2000 ; ; : N e 4 il TARELUT ' r ~+ N\ ComaNeF \, Meridiaho < Crooked Creek fault extends southward from
g o = % Group grained sandstone with some claystone and interbedded g R\ N S 1| ' winkder | R acunn | I ;g;w\o,, 5 S e 4 % : ) . ) E .
enough quantities of water for irrigation. & @ ; i ; : \ RSPETHINS | CULBERsON f LOYING | 0 | %8 LA ND . T [Sterling Cit nche % s ‘. Kansas into Oklahoma. Salt dissolution in the Multiply To obtain
: ; ; = 2 shale. Include units equivalent to Chinle and Redondo ,. ~ ¥ i [ Kermit Dol N Gorden thi S » 2 P\ S ; h . . :
Between the Arkansas and Canadian Rivers in 5 Boraations. and Santa Bosa Sandstone A ~§! ! o Mentone | | ecTor r o I ! arden City “véTER/F G i CQLEMAN| BROWN \ B Hamiton 3 N vicinity of Crooked Creek fault results in high inch-pound units By SI units
parts of Colorado, Kansas, Oklahoma, New i ! : 106° 1050 - j{(w p ! | - o™ | P =] GL\ \ Brwiﬂood = Aé\\ e - 97° concentrations of chloride in ground .water
Mexico, and Texas, many irrigation wells with- c bad 102° 101° 100° . Geology modified from Burchett (1969 ) ; discharging to the Cimarron and Beaver Rivers. :OOE giggi meter
draw water from both the High Plains aquifer S . ; » ; Dane and Bachman (1965) ; Darton (1951) ; The concentration of chloride increases from 220 oot per . meter per
and Triassic and Jurassic sandstones. In parts E E g Uidiffurontinted lntegs;ddi?\hpgﬁﬂzm'n;;ﬁ)l%it;edbi%i}gé ss!;:tstora\ia slzgglstlti):]:: SOALE 1:580Be00 Darton, Stephenson, and Gardner (1937) ; to 650 milligrams per liter in a five-mile reach mile kilometer
of Texas, north of the Canadian River, Triassic = § e ‘otks 300 to 3000 gt{)’:\e beds ylncluaes Artesia, Council Grove, Nippewalla o 100 e - S Kansas Geological Survey (1964) ; Love, of the Cimarron River near Crooked Creek fault mile 1.609 kilometer
and Jurassic sandstones are in direct contact a §8_ Quartermast.er sl Whitshorss Grouns ! . . . 2 - = 2 : wzl?'a:d l:;ig(1955):Morton(1973); (Gutentag and others, 1980, p. 48). Collapse acre-foot 1,233 cubic meter
with overlying semiconsolidated sediments of 5 ’ s = o » e - -— A —— e Toentn (3972).. along these faults has caused about 200 feet of square mile 2.590 square kilometer
Tertiary age. Locally, where the rocks of both = s — = — ) displacement in the altitude of the aquifer base. gallon per minute 0.06309 1liter per second
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