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SCALE 1:500 000 ‘ INTERIOR—GFOLOGICAL SURVEY, RESTON, VA— 1960677220
Base from U.S. Geological Survey, 1927 10 0 10 20 30 40 50 MILES
1:500,000 ... T = T : y
10 0 10 20 30 40 50 60 70 KILOMETERS
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CONTOUR INTERVAL 200 FEET GLACIAL SEDIMENT (HOLOCENE TO PRE-WISCONSINAN)— QUATERNARY AND UPPER TERTIARY SEDIMENT, UNDI- . Kb PIERRE FORMATION (UPPER CRETACEOUS)—Dark-gray shale; MAP COMPILATION
NATIONAL GEODETIC VERTICAL DATUM OF 1929 Unbedded, unsorted mixture of clay, silt, sand, and pebbles, and a few VIDED—Largely river sediment; includes upper Quaternary terrace, “ marine offshore sediment; maximum outcrop thickness is a few This map shows the surface geology of North Dakota. For the Tertiary and
cobbles and boulders; as thick as 30 meters (100 feet) fan, and pediment gravel composed of subanglar pebbles and cobbles - hundred meters Cretaceous units, descriptive lithology is emphasized; each formation is
. . . of locally-derived material such as sandstone, silicified wood, and L en indicated by a different color. In the Quaternary units, interpretive and
( : T T COLLAPSED GLACIAL SEDIMENT—Supraglacial sediment with . : 5 AT . - “n | NIOBRARA AND CARLILE FORMATIONS, UNDIVIDED (UP- - . )
G EOLOG I MAP OF N OR H DAK O A hummocky topography; local relief (in meters) and maximum slope conctetions and Pliaoenel?) 1o imiddle(7) Quatimaty clay, slt, sand, PER CRETACEOUS)—Niobrara Formation: light-brown to dark- sdeseiipiive secltmentlogy and seomorplioleny areemphadie; sachiiyme of

and gravel composed of rounded pebbles and cobbles of quartzite and sediment or topography is indicated by a different color.

. . . ~ l hal ; . . ; .
CORRELATION OF MAP UNITS angl.es (in <.:legrees_) are approximately equal to the thickness of supra porphyry derived from the Black Hills or Rocky Mountains; as thick as i B i ki ofishore R sedlment. rr'lax1mum OUMOP_ The immediate predecessors of this map are the maps by Colton and others
B Lee Cl ayton glacial sediment (in meters) 100 300 £ thickness is 45 meters (150 feet). Carlile Formation: dark-gray shale; 1963) and Carl 1969). Col d others h h
y ‘ , meters ( eet) marine offshore sediment; maximum outcrop thickness is 30 meters fieposi)tsa:; ‘ Nc?rr't;oga(kota ;t 5 ;::l)eno?nl' 505 Oe(;?)Omézrslsg:’}z :n:stl}lj:\j;r:?hrz
Windbl Weatheri River Marine . . ‘ ing—1° o i 100 feet st
Gl seliment Cairiant g Sialitreri Ll Balirierit Sodin i With assistance from S. R. Moran, J. P. Bluemle, and C. G. Carlson Gently undulating—1° to 2° maximum slope angles UPPER QND Mt_'Dle-'fEl TF'I‘T”I\RY t*r?OCK» dUtND'V"l)_EDt—Buﬁi ( ) _ _ . surface Tertiary and Cretaceous units, in addition to the units beneath the
. i N s N T e or e NORTH DAKOTA GEOLOGICAL SURVEY Unsolating:— 5 4 tamu, dape odles Ohgosere, Mioone, ot Plosn ater e Inciovis foe Wit Hives e el S S M | oty ST
ore- - re- g g ) resent map, showing Quaternary, Tertiary, and Cretaceous units, has been
Collapsed Transition Draped Thrust Molded Eroded Ofijore (_m shore line 1980 Rolling—4° to 8> maximum slope angles Group in some areas; as thick as 120 meters (400 feet) K Low ridges and shallow grooves made by floating lake ice or icebergs grepared bs Bluemleg (1977) atril scale 3 1:1,000,000.
A /_/% — /_H_H . . X X i ’ ! T
L L Y ‘ : g A N Hilly—8° to 15° maximum slope angles WHITE RIVER GROUP (OLIGOCENE)—Brule Formation: Pinkish S Petn i ke SE CHshete) Sedimen: - stl\’;‘r’s(tl‘;f;;‘)e p‘I‘:gﬂ‘;ﬁf:°e'§f;$pz:e°£sa‘;'ﬁ‘:£ﬂ‘ﬁ‘;:&gﬂgg’;&:&‘i
U : siltstone, clay, and sand; ri d lake sedi t; as thick as 50 meters AR\ ) {
pper COLLAPSED/DRAPED TRANSITION SEDIMENTS—Collapsed gla- B silton Fomation Tidhtccloped sund o : N\ Crests of transverse glacial ridges s S REpRiiS arthie Sinteby Liion. Muemle, Canson: And Maran The
Qod i : j (150 feet). Chadron Formation: Light-colored sand with quartzite and N g g extent of the Golden Valley Formation is in part from an unpublished map by
Qol Middle Holocene cnal‘ Sedl‘m et igith hummocky. t9pography e o 2 paity porphyry pebbles, overlain by dark clay; river and lake sediment ; as Leo d. Hickey (1966, The paleobotany and stratigraphy of the Golden Valle;
. . obliterating the topography existing before the last glacial advance thick as 30 meters (100 feet) —=*—  Crest of longitudinal glacial ridges Form.ation ii weste:m NIc)> th Dakots;' Princetgn pUiiversity - rtationy
QTou ‘ Lower > QUATERNARY The stratigraphic names used in this map are those accepted by the North Dakota COLEHARBOR FORMATION (HOLOCENE AND PLEIS. GLACIAL SEDIMENT DRAPED OVER PRE-EXISTING TO- GOLDEN VALLE ! oo 265 p.). Soil maps of every county, published at a scale of 1:127,000
. ‘ , ‘, Geological Survey and differ in part from those accepted and used by the U.S. TOCENE)—Sandy, silty clay with pebbles of limestone, dolomite, gra- OGRAPHY ‘ Y FORMATION (EOCENE AND PALEO °00 Conspicuous ring-shaped hummocks in collapsed supraglacial sediment p p R4 . pub ; . }
I E— | e | . ) ) Geological Survey. Badland topography shown by gray overprint. nite, gneiss, and basalt; nonorganic, bedded clay, silt, sand, and gravel; as P A CENE—Upper member: Yellow-brown micaceous sandstone, sand, oo .(Patterso.n snd tbers; 1768/ provided-addifandl Uhelogic and tepegraphie
Qceg | Qecu Qo - . L _ Wisconsinan thick as 200 meters (600 feet) Y , ’ ] Thin glacial sediment draped over and only slightly modifying the silt, and clay; fluvial sediment; as thick as 60 meters (200 feet). Lower - Reli ; | information. ) ) )
! Pre-Wisconsinan Pleistocene SHORELINE SEDIMENT (HOLOCENE AND WISCON : glacial topography existing before the last glacial advance member: White or yellow clay, silt, and sand; a weathering zone eliet permatiosh palygans {A\“ geologic con'tacts were refined using 1:65,000 scale airphoto stereo
e-Wisconsina . : N~ Seddn Thin glacial sediment draped over and onlv sliahtly modifuing th developed on underlying unit; as thick as 20 meters (65 feet) A Latge: bloweul denression pairs. Photos used in the eastern half of the State were taken by the Army Map
: OAHE FORMATION (HOLOCENE AND PLEISTOCENE)—Clay, SINAN)—Well-sorted sand and gravel of beach-ridge complexes (in- S pec O y S gty modiiying the 2 " Service in 1952, and those used in the western half were taken by Aero
Pliocene sand, silt, and gravel with dispersed organic material dividual ridges shown by line symbols); as thick as 5 meters (15 feet) non-glacial topography existing before the last glacial advance SElﬂ\JTlNlj.jL lBUTTEd FORMAEIION (PALE?(;{ENE)(;—Gray-brO\Zln ; i Elarte Corpora;ion in 1951. 1952. and 1953
) i ; silt, sand, clay, sandstone, and lignite; river, lake, and swamp sedi- s Landslides : : ’ . 1 .
Miocene Qor Rl;/lltil? ()S\,EELD:EI:T;-HOLt)OCENETDark' Shesurdly begdg(cil i ang ~ Qct | GLACIAL SEDIMENT ON THRUST MASSES—Thin glacial sediment ment; as thick as 200 meters (600 feet) th.C'th°“ :’:f tMl"erj"di(;izgl:Z"feaie;;Z;‘: g;etflaf;a;;e‘f;ﬁ‘ ’;;;2;“”12 o
: ediment); generally overlying cross-bedded san FF . 3 draped over Quaternary and in places Tertiary and Cretaceous sedi- - Spring pits, west and north of Grand Fork 1S map. elal
Oligocene (channel sediment); as thick as 10 meters (30 feet); on flood plains of = SH\SJ [l\'ll\?)iiarsnigtlelggll?;‘d((l:ila(;tfogl(;igia;?nedpEllfer’ alsS tgig(lj\s merI?t or rock that has breyen deforrpr)led into thrurssi slabs or folds near the BU.}ELIOIZ CIREEK :;?RMAT;OIN (tl'»‘ AI..EO(IZI:I.(NE)—dYellow-brovsp Prng P, westand norih o Brand rorks explanatory text to be published by the North Dakota Geological Survey.
modern streams ( g . " 3y : silt, sand, Clay, sandstone, and lignite; river, lake, and swamp sedi- . " ; .
60 meters (200 feet) glacier margin during the last glacier advance ment; as thick as 200 meters (600 feef) Badland topography, overprints Tertiary map units as shown in boxes
Eocene Qod WINDBLOWN SAND (HOLOCENE)—Well-sorted, medium sand with Qcof P < —Flat- i -lyi 4 . .
ibsanite bea v poo(rly developed )p;eosols it TR s 10 i R%?I;ACIAL LAKE SEDIMENT—Flat-bedded sediment of low-lying aem | GLACIAL SEDIMENT ON SUBGLACIALLY MOLDED SUR- SLOPE EORMATION (PALEOCENE)—Gray-brown and yellow- ~— Low ridge resulting from compaction of offshore sediment around en- REFERENCES
> TERTIARY meters (30 feet); knobby topography consisting of HiaeiE Hansseme — FACES—Thin glacial sediment draped over Quaternary and in places brown silt, sand, clay, sandstone, and lignite; river, lake, and swamp closed fluvial sand and gravel bodies and low ridge resulting from the Bluemle, J. P., 1977, Geologic highway map of North Dakota: North Dakota
or longitudinal dunes nearly obliterated by more recent blowouts ICE-WALLED-LAKE SEDIMENT OR COLLAPSED SUPRA- Tertiary and Cretaceous sediment or rock that has been molded into sediment; as thick as 100 meters (300 feet) draping of thin g:acigl sediment over older ridge such as an esker or a Geological Survey Miscellaneous Map 19, 1:1,000,000.
; " Flat. ; 4 R . . ] lacial 1 : ;
POND SEDIMENT (HOLOCENE AND WISCONSINAN)—Dark S;QCI?“ LAKE Sﬁ?lﬁggzedﬂfn?aisﬁdhiﬁ;nsx eltivagedaa:ove §trealr1r\11{1ed llong;udénal ridges and grooves beneath the glacier dur CANNONBALL FORMATION (PALEOCENE)—Olive-brown sand. transverse glacial ridge Carlson, C. (13., 1969,13.8(11‘;01( geolo;ac melxg oi‘.lfcz)r(t)l'(n)]())glaota. North Dakota
e — obscurely bedded clay and silt; typically a few meters thick; in modem g e B 0 . - EEpeEkp 'y e shale, and sandstone; marine shoreline and offshore sediment; as thick i1 Large abandoned river channel (includes large melt-water channels), ClGedoglfze s::ée%,[ O:Z(:le gn;ouslg;zf) A ’ la'ciz,al r’oces.s-form model, p
ephemeral ponds | Jil EBODED LAKE SEDIMENT-—Flat bedded sediment.along; valley eides Qcew | WAVE-ERODED GLACIAL SEDIMENT—Glacial sediment with flat to as 120 meters (400 feet) partly buried by glacial sediment aglon, e, i e ek R P b
Qol WINDBLOWN SILT (HOLOCENE AND WISCONSINAN) exposed as a result of postdepositional erosion sently mdilating topsomphyresalingtiom Wave erosiorgaovaredly A o : 90-119, in Coates, D. R. (editor), 1974, Glacial geomorphology:
o - = : ) ) LUDLOW FORMATION (PALEOCENE)—Gray-brown and mall abandoned river channel (includes small melt-water channels), Binghamton, State University of New York, 398 p.
8}11)(5:1:‘:1rrerigellpl:;aec(ljdegssﬂ:1 L;Aél;(lhaga.lge(r)sz:z;rsas( 7thfn;:l:t)aso f6 ‘:’?nectiirlso &Zrlosfiieg RIVER SEDIMENT (HOLOCENE TO PRE-WISCONSINAN)— — a thin gravel lag in places vellow-brown silt, sand, clay, sandstone, and lignite; river, lake, and partly buried by glacial sediment Colton, R. B. and others, 1963, Preliminary glacial map (?f Nprth ]i/&[lkOt?: é)ssl’
1S kot g, on oy el e i o 1 o iy e e ik 100 s (510 e - St b of i ol o e
) apes - ivers; ers :500,000.
Missouri River, and less than 1 meter (3 feet) occurs at the surface (100 fe(g[) large melt-water chan:els overlain by a thin layer of fluvial sediment of HELL CREEK FORMATION (UPPER CRETACEOUS)—Gray — " Ice-margin position, dashed where uncertain MclIntosh, W. L., and Eister, M. F., 1977, U.S. Geological Survey Geologic.
throughout much of the State ’ . . sand, silt, clay, and sandstone; river sediment; as thick as 150 meters e . . it p f’N i Dt
U UNCOLLAPSED RIVER SEDIMENT—Flat-bedded sediment of gently the Coleharbor or Oahe Formations in some places 500 f 111111 Large abandoned river channel (includes large melt-water channel) map Index or No aKota. _
pper % CRETACEOUS QTou | SAND OF THE OAHE AND OLDER FORMATIONS, UNDIVIDED . . . : : ( eet) Patterson, D. D. and others, 1968, Soil survey report, county general soil
Cretaceous h sloping plains and terraces, commonly with braided-channel scars 1 ) ) ! 44— Small abandoned river channel (includes small melt-water channel) ) e, ) i, O '
: (HOLOCENE TO PLIOCENE)—Windblown sand of the Oahe For- Qces | SLOPEWASH-ERODED GLACIAL SEDIMENT—Glacial sediment on FOX HILLS FORMATION (UPPER CRETACEOUS)—Olive-brown maps, North Dakota: North Dakota State University, Agricultural
Kh mation, as thick as 3 meters (10 feet), and sand of older formations with COLLAPSED RIVER SEDIMENT—Faulted and contorted supraglacial the sides of small Holocene valleys eroded by slopewash and other sand, shale, and sandstone; marine shoreline and offshore sediment; —————— Esker or ridge resulting from topographic inversion due to resistance of Experiment Station Bulletin 473, 150 p. (including 53 county soil maps,
i P 7 an undulating wind-scoured surface sediment with hummocky topography hillslope processes as thick as 120 meters (400 feet) fluvial sediment to erosion 1:127, 000).
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