DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

MISCELLANEOUS GEOLOGIC INVESTIGATIONS

MAP [-450 (PLATE 14)

A A’ B B - C
55 87 86 605 543 534 276 287 537 541 m 72 232 556 747 257 374 160 158 373 919 727 494 37 730 708 905 786 473 472 12 27 19 96 99 100 1 ” 92 54 52 140 811 798 815 506 123 161 140 293 823 252 720 494 121 490 805 307 249 312 480 468 860 28 lﬂlw l56761 320 702 355 890 865 422 416 57 48 403 398 534 351 178 49 738 395 124
¢ A A A A A A A A A A A A A A A A AAA A A A A ¢ A A A A A AA YV v v v v A A A A A A A A A A A A A A A AAA AA AL AL A A A AAAAA A A AA A
<
of5
= = = = South flank - - o
= © o Owl Creek = =z 1< < = 3le =
& 2:5 m)"udn{‘alivnesr Mountains =z & . 3l ofiBiackiHills & 2 glf g:“;‘ =
e < § o Recent Recent 1 i e Laramie Range z 5 Pre-Triassic(?) and Récent B |9 § Laramie Basin Wind River Basin Bighorn Mountains Bighorn Basin == ;
= _ Recent _erosion = Green River basin erosion_ s e s - £ gad . I e _GQS_iO_"l_ _Conformable surface _Recent erosion _ _ Conformable surface _[@Predurassic erosion_erosion T __Z o _E SE_ Pre-Triassic erosion _Recent _ erosion _ H ER S
== , = = & . 2 Pre-Triassic erosion g T
= Pa[ﬁl ET',E,Y_T oo =o H i - 1S e i ) o 10 —= = 2 i
= i e Pre-Jurassic  erosion = b = freezeout equivalent (lower part)
=T T AL —— e — T =] | — e — — T e e T e e S e e — T Z B
= ~ m - -
i i Casper Formation L ] ' ‘ I
; Casper Formation (upper part)
- 5000 < - S0 ~ 500’
L 4 L L
F ST o L
| Wells Formation
- ¢dpper part) r ] L 4 |
R I I i I
51| = 1000’ ; 1000’ 1000’
- i B-B’, WYOMING-SOUTH DAKOTA C-C’', COLORADO-WYOMING-MONTANA
g
i L
i
= L
1 B
— = 1500
4 | Interval A too thick to i L
<C| show at this scale 1.7/
A-A', IDAHO-WYOMING
D D’ E B
336 325 378 107 249 160 252 208 46 189 275 362 173 363 370 242 239 133 262 359 317 250 2 221 219 269 207 101 61 240 52 33 48 24 50 49 32 101 96 99 100 1 102 144 15 106 77 95 43 68 58 227 17 230 235 156 217 246 102 194 147 281 266 210 56 176 183 193 10 70 287
v v V A v v v v v A A A A A A AV A A v Vv v v Vv A v v A v v v v A VA V AA VA A A A A A A A A A A A VVY v v v V VVWW V VV VVVY
<< < < |<C
<6 S y <[5 s
=4 = o< b x -
s z13 s s o zla East flank of a3 s
& zlc x & . gle B Black Hill £l =
= Cedar Creek =[= conformable = = o . "’."‘Z,Jgs'ﬂ,s,,s"?, ) b= [ z|3 Pre-Triassic(?) and ack Mits ’é E =
, = anticline =z surface = o = _ Pre-Triassic erosion S PreTriassic . Oz Conformable surface al= _ . = ,
e e e e (A Y AT r—— T T T T T T T T T ] B T T — —— i : S z ;+++++++++++++++++++++ oAbt P R A FAF AR FEF T N T T T T 0
2 9 5 ¥ 5 i . . . PP e S ATl e ) 4 4 4 (leached ?)
i HE *;Z—;%" T Pre-Jurassic  erosion - § ==, _bay Crock Pre-Jurassic erosion A T Y A i
= s = 2 + +, = ¥ ~ |
4 = ;;if?{g i E - 12 - —\Dolomite Pre-Jurassic  erosion /Ij , or
= e A AP I 73 I?'ﬂ?” {i}bl -
- = e r 7. ALY A= "
S s, _ 1] e R il -
| ' Goidudhd Lmatand : — ] , = f
500" O o P e o I et e = [®F s000 4 [ e @l 500
LA A A el 525; A —== 5 2{}— oy E A ‘.'aif# s
— Lo A el e e <) . T s :
| e 'é%ﬁi?%?g?f;:g I | e Ly e Al
< LTT == tinwetves Fomation ol e 2w aTo g i =
] e per pa = - 1| = ) —
T = = Vi, — _ -
i L | o a ikl v e B r
Williston  basin o = — “ 4 s A/A b iy e —_—
1000’ = ¢ s e s 5 — = J
e —— Y/ ///// AT /// 'C/’// 2 & e — b
L g T . 7 4 e annaeR L
b = 7 //////5—:///////// Zy
7 /5/422/%4////4 L e ///{/4/// i
= = ;‘_;'—,L_i';‘rf; - —— - 7 E— illi i i
D—Dl, MONTANA-NORTH DAKOTA = -1 L — = (L Williston  basin
Permian basin of I
1500’ northeastern Colorado - 1500
Las Animas  arch B
2000’ — 2000’
Southwestern edge of the
] south-central Kansas L
Permian basin
E-E', COLORADO-NEBRASKA-SOUTH DAKOTA-NORTH DAKOTA
F F’ Gl
42 64 62 148 145 61 101 19 56 55 247 8 146 7% 160 165 167 170 221 177 184 191 195 428 399 410 3n 476 333 968 967 80 216 2713 322 21 261 114 224 223 227 231 281 131 86 400 396 185 369 188 192 195 411 428 513 469 397 382 402 404 359 662 671
v v v v v v v v v v v vV v v v v v v v v v v v v v v v v A A A A A A v v vV Vv Vv v v vV Vv v vV Vv v v vV Vv v v v v v v v v v
- <| - - o )
S Kz s s 21 =
o < » o o %) o
w x|z 8] ] o|z L
- m|<t - (= < (=
= | = = ofx <
O o e = o = Conformable surface ________~;_______________.__*____________Ul_____________________________________.ﬁ______________,*__________ﬁ_______________,.____ ________________________ = o
: Pre-Dakota erosion e AT L ApistiE Wﬁj’ v
4 P:’;&?ﬁﬁ'a ) - ———— lll_‘,'l’i ’,/, v Pre-Jurassic erosion Pre-Jurassic erosion Pre-Dakota  erosion -
: : i_Pre-Morrison © 7722l LT 77 > e
| . Pre-Morrison' erosion L - === ST g S .4 — H
Pre-Jurassic erosion P’ee‘mgi’(’)':m P ; " erosion i s T ii. T T
, Pre-Ralston Lyons _Sandstone TAST A 7 —
| i Creek erosion i T 5 A AT % 7" I
| = = L Y AL AN TITH 7~ i -
. 457 ¥ T A ¥ 7 Pre-Ogallala  erosion
Pre-Cretaceous | 2 AT A A rereate
500" — erosion . o 500’ - 500"
4mE L
1 v i
= < - =~ o
- —— === ke % =
4 e == — e e G 74422 L
w///iV/////////////////iW////////////yg/ —— f/; j:_/_;;:L == ////////// /L’,
1000" — =7, ///W === = = — 1000’
i — = & (045700 |
1500" L 15000
4 I b Permian basin of Las Animas arch
8 e e s (e L | northeastern Colorado
2000" — = 2000’ =
| L o
2500" — —  2500' =
g L _ South-central Kansas .
Permian basin
3000" — ~ 3000’ 3000’
| G-G', COLORADO-KANSAS
3500" — 3500’
NOTES
] i Lines of section shown on plates 3, 4, 5, and 6.
| | 1 All stratigraphic names except those that are
italicized are in current usage by the U.S. Geological
& r Survey. Names which have been incorrectly applied
4000" | L 4000’ to a stratigraphic unit are included within quotation
marks ‘
F-F', NEBRASKA-KANSAS
H H I I J J’
967 213 287 300 346 367 385 397 415 486 518 833 837 983 450 449 990 945 944 443 959 955 848 849 49 35 1184 969 110 475 461 818 62 102 154
v v v v v v v v ¢ v v AA VA V VAAA \ A A A A A A A A AA EXPLANATION
. - 2' 2‘ < E‘ . N Ig gl I; ;|§ El ﬁ ‘; |Che;nical components predominant
;>: 215 > > gl§ = 2 Pre-Triassic erosion EIE e 212 2 g = Outcrop or well where rocks of mapped interval are Is f: T s =% 'f‘ =% ,
e z|= = & “Quartermaster 3 w w “Quartermaster ,_lg ;|E 1S Jly w present —100 4 0—
.= B = - = yemalia B B S = ) Z formation Ig EI 3 oz = o Where triangle is inverted, rocks of next higher interval = | ===
0 I /,_—_—_-:-—-—“:“—i ____________________ T T 1 T+ PreTrassic eresion . T o T = = ] | are absent. Numbers correspond to those im source e | XA
] _ i \ i i i i ' “Whitehorse | o |- index in text e |
| Post-Permian erosion —_—— No data K | L ] £ | _— : A
e T ot /¢ ﬂ F 1ia ot 2 7 S / - 124 287 = T
I G E e TS : . - — [y 00’ A 7777 / — 500’ A v L _
000 P e e o Whitehorse o e L - 500 1S T — o 500 ] &4 T 77 i _ 80 20
] e ——mE T e - r 1 o 7//2/ oW =+, r 1 Sedee // / r Outcrop or well where rocks of mapped interval are = | e
—— Ielask T —_— P . St ——— — / % data ] ndstone =777 % L absent : ty - 4
] o // //// "”'7////'“’%7 / 7 / i | % / . [ ] T e .
T ;A / _///’ ///.// 7277 F e ] 7 / ‘ . G e r 10000 ] . T Sy [ pr— Where triangle is pointed upward, rocks of next higher e Yr Xl : T I‘ :
1000 7] L »i-- e ;7{; e — A e 7= 3 e 77 Ho da B ] sty . o b s o | o laa| interval are present. Number corresponds to those S B ,,_/;
. ﬁ;@ﬁ%g‘ﬁ/ﬁ ;ﬁi rpot — —Shale == o data i i == . - = 1 . 4 [ in source index in text a ss>sh ss>sh ss>sh ss>sh
4 —Z— " Z— e i - — /= - L g o A —1 t 4 3 ; 1 F ]
4 ;],{# ’;‘2 7:/47£ 7’% /Z 7 /— = L i y +/ % SR ’,,’/7’/3'- /'.Q.% L. i E; ﬁh L - § T ll T 7‘—/’7 1,,,] =] 7 5
1500" | ? ﬁgﬁ— £ - 1500 - AR gt - o L 15000 S - 1500/ ¢ g Ee—— =z g g g
1 A S e - . BT A — o T - - o - . . g e | ] =
1% 752 ,’ / & - 1 ez, 'l,:/ = - - 1 2 = Composite section constructed from two or more ] — i i d g
- Ly = - 1 4 o A ——— r 1 s - terop or well sections = = I o
] k L . 7 N /4/7"; =D L 1 2 . G . ) . 2 sh>ss sh>ss sh>ss sh>ss 3
2000" - o 2000 A A — L 2000 4 - 2000’ Number corresponds to those in source index in text E | 0 B
i - 4o e - 4 - % %
] L | i ] I g K
i L i L 4 + & )
2500" — ~ 25000 — 2500 — 2500 g 2
A r = r 7 r . o s e . 9
i L _ L i L Area in vicinity of Permian rocks where older rocks s H
] )
1 r 1 r 1 C are exposed & G
3000" - 3000 - 30000 +H [ W o — 3000’ Not used in West Coast region
1k L 4 L J L
3500’ —_ N 3500’ ] _— 3500’ —_ _—3500’ L 20 80 |
E L - L Bravo dome L Area in vicinity of rocks of mapped interval where | s
i r ] i 1 r younger rocks have not been penetrated by drill ol | FT oo
4000" — <~ 4000" | - 4000 Dalhart basin L 4000’ Not used in West Coast region P | E2 =
1 r 1< 3 7 r smes | Em e
] i ] I - i - o
i L _ L ss ss_4 ss_1 ss_1 sh
4500" — - 4500° — 4500 J-J', TEXAS-NEW MEXICO- sh 1 sh™ 1 sh™ 4
] U—— = = i ] — . OKLAHOMA Area where mapped interval contains chert and phos- Detrital components predominant
1 = L { E marillo up L phorite (minimum: 10 percent) Abbreviations
| Faulted zone, north - - 4 F Anhydrite and i i
5000" flank Wichita Mountains = L 5000’ B L 5000 T a, nhy ite and gypsum sh, Mudstone (includes claystone and siltstone)
] 25 0 25 Hollis basin L i . L ++ i+t Is, Limestone and dolomite ss, Sandstone
i 0 ) l . | | l i L ] Anadarko basin L ottt . . .
] L ] L ++:+I+I+:+I Lithofacies symbols for sedimentary rocks
- > i 7] T B ' . . . .
5500" — 25 0 25 50 KILOMETERS - 9900 o - 5500 Area where mapped interval contains salt (minimum:
) Lo 5 5 | ! J _ C ] i 10 percent)
4 'i = s = L INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D. C.—1967—G64433
6000’ 6000’ 6000’

H-H' ' KANSAS-OKLAHOMA

SECTIONS

I-I'y TEXAS-OKLAHOMA

SCALE 1:2 500 000 EXCEPT IN SECTION H-H’

50 0 50
L 1 1 L 1 I l

100 MILES
|

50 0o 50

100 KILOMETERS
J

VERTICAL SCALE EXAGGERATED

1967

THROUGH ROCKS OF THE PERMIAN SYSTEM

(T
3‘ 1818 00174632 8

USGS LIBRARY

L



