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Aquifers in west-central Missouri may be classified in two groups, the alluvial deposits in the valleys of the lower Osage River and the
(1) unconsolidated aquifers (glacial drift and alluvium), and (2) bedrock larger streams in the Plateaus. Bedrock aquifers are the more impor-
aquifers. With the exception of the Missouri River alluvium, which is tant source of ground water and these aquifers are emphasized in this
excluded from the present study, unconsolidated aquifers in the area atlas. Shallow bedrock aquifers yield sufficient water for domestic
are limited in extent. These aquifers are present primarily in two supplies in most areas; however, water from shallow aquifers in the
A\ / buried bedrock valleys and glacial drift deposits in the north and in northwest may be objectionable because of high mineral content. )
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and Jeffery 1969 1970) and the ESTIMATES OF DEPTHS TO SELECTED AQUIFERS CAN BE AQUIFER EVALUATION aquifers, in gallons per minute parison. ) . ) .
alluvial valleys of the larger pla- OBTAINED FROM STRUCTURE AND TOPOGRAPHIC MAPS.— [Most favorable aquifers are shaded] per foot of drawdown  Although the hydraulic characteristics of aquifers are very dif-
teau streams for which yields are Estimates Of depth to the top Of the Gasconade Dolomite are obtained jere/nt m dWerent parts ‘of area, tzm.e-d'zstance-drawdown gra?hs
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040 Comparison of the above map with the bedrock geologic map on sheet eiiont . Geolograsl unic (feet) Lithology T —— e at various distances from a pumping well. ~For ezample, the graph
Well and number; water analysis 1 suggests that faulting is more extensive in rocks of Ordovician age boundary boundary be.low, based on aquifer data.from the well fwld at Springfield, in-
and aquifer e tables. Data tn the west-central part of the area than in rocks of Mississippian dicates that the drawdown in an observation well located 100 feet
niatshiown Tae wellnitmbers 55-99 and Pennsylvanion age.  The faulting partly explains the higher Jrom a well that has been pumping at a constant rate of 500 gpm for
specific capacities of wells as shown on the specific capacity map. 10 days will be about 19.5 feet.- ' . i
Owing to the range of aquifer characteristics in the area, aquifer
T Quaternary Insufficient data tests are recommended before final design of well fields.
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REPRESENTATIVE WELL DATA
[Analysis by Missouri Geological Survey and Water Resources and Missouri Division of Health]
Well location Well characteristics Water quality Water from buried bedrock valleys and glacial drift deposits in the Water from Cambrian and Ordovician aquifers in the southeastern .
o northern part of the area is a calcium bicarbonate type, with a dis- two-thirds of the area is a calcium magnesium bicarbonate type and \)0‘-'\ 93° THE SIGNIFICANCE OF SPRINGS AS SOURCES OF WATER
£ Milligrams per liter solved-solids content less than about 500 milligrams per liter. No water water from Mississippian aquifers in the souther_n part of tl:le area isa R DEPENDS ON THEIR NUMBER, SIZE, FLOW CHARACTER-
@ = analyses are available for the alluvial deposits of the lower Osage Val- calcium bicarbonate type. Water from consolidated aquifers in the ~ 96 Mlbqol P - ISTICS, AND WATER QUALITY.—Springs are few and small on
2 5~ - 80 £ g = - T ley and for other Pla_t,eau stream valleys; however, water in these northwestern part of the area is a sodium chloride type and is highly ,5\/ 2 —_—~SALINE the Osage Plains, generally yielding less than 10,000 gallons per day
: Z| ~| s § g .g ‘é-g 8 —_ - e = CaCO aquifers should be similar chemically to water in the adjacent stream mineralized. ’T\t ’ (0.0155 cfs). Many springs of intermediate size (10,000 to 100,000
- Well owner 2 £ z| B §‘ = | 8| & § =173 g g - &= § = %D = g E S - &l = ﬁ o : during periods of base flow and is probably a calcium bicarbonate or o r”‘““*“'“ LAFAYETTE J 9 \ ,’P~ el gallons per day) issue from limestone crevices on the Springfield Pla-
8 g g4 g mg =9 .g a g 8o S % = 5 L E Z = = 7 g S | & 2 § 2 - calcium magnesium b.lc.arbonate type with a dissolved-solids content T;r JACKSON l— % A (?\ %, teau. Springs are small near the Plains-Plateaw boundary and
g S $ E| 5| E= | 8% | 5| B2 S8 o = = ¢ g B & 3 3 2 2 ® | 2| B g 8 = less than about 300 milligrams per liter. —TT A A N larger and more numerous in the southeastern part of the area. Large
g g = E3 | & 2 "E 3 3 8 g ?o i g 2 4 _§ < 5 3 g %3 2g .§ s __1 f - Loy springs such as Bennett and Hahatonka on the Salem Plateau rise
g 88| R 2 §."; a % = 5 g § 7 S 3 = = | = 29 | B a 8 '__ M = B ’ f‘._ . / i in streambeds from cavernous, dolomitic rocks beneath the surface.
K| %) 3 S a S S z =N i g i\ «k' TOHNERY I PETTIS ™ ! >\ Springflow is the primary source of base flow to streams in the Spring-
2] =~ = z° ' S CASS L“ , r_ T “O?ITFA% o 92° field Plateau and in the southern part of the Salem Plateau.
i ™\ Li_.k e . i~ e WL/?\ : Water from springs in the northern part of the Osage Plains is
\ ; E = ALY Y highly mineralized, the dissolved-solids content of some springs ex-
1 | Town of Monett, No. AN ! © N : o ; . gs €
; N \ = D ceeding 20,000 milligrams per liter. Plateau springs are less min-
R oo [y Barry 32| 26| 27| 1,550 | 500 | € 100 | 1 9-1-61 80 | 005 | — 37 21 28| — | 206 12 45| — | — 208 180 14| 76 ,—_ oS AG\‘N s LseNry wmr-éN Q i ; . . . ; e
{ ; { 1 { . lized with a dissolved-solids content generally less than 300 milli-
2 | Water Supply : E . OSAGE< o 4 ; et :
District No.1_______ Barton 27 | 32 | 30 940 | 542 (0] 400 = 11-12-70 96 52 | 0.02 32 14 6.0 15| 168 8.8 32| 02/ 0.0 177 135 0| 79 i RATFF:LAle \%' r (g?irf:N 3 1 ._F Z"’?{;"Zjﬂ?f"’fl‘ ?gj;;bonwaiie:yf;?z;gr;}zz: %}Z fﬁ%ﬁz f;fg t.g(;?e:rsz
3 | Town of Liberal, 4 N o 4 e AT J ARIES - ‘ g : ;
No.2._________.___ | Barton 2| 32| 33 820 — | O 306 | 17 6-1-66 80 | .3 — 45 18 92 40| 291 17 93 61 0 469 186 0! 173 ‘\__\ o I U B ,Q o o '&? S \/7 v G’é’ﬁf O 4fLLex : flatteafuwzsta c;lczum mqgnesm;r;l b@garl{%qeltdyp;l. tThe nitrate col?-
4 | Town of Hume_._____ Bates 83 |8| 62| 228 | P 35 | 32 | 7-28-70 | 10 20 | 0. 121 54 | 1,110 | 33 | 336 8 | 1790 | 12| 0| 370 | 276 | 258 | 77 ~/ L | : %P ' N7 ! e 4 e "thrg}" Tl et M L
5 | Town of Rich Hill____ | Bates 8|38 (31| 80| — | O 215 — | 10-24-69 | 80| .09 | 0 87 | 44 | 500 | 17 | 276 | 82 857 9| 2| 200 | 22| 164 |77 5 T T T Ay ST o “1 00 ofis &PUL“K&J Nl i st bl ol el S e
6 | Town of W Bent. 17 | 40| 22 622 | 603 0 250 6 11-26-52 6'0 ‘2 2 59 29 : s ) : = - sALINE ¢ A=y TR i ~{< &M to more intensive farming on the Springfield Plateau.
- Tc())wn gf Ca?rlx'cslz:tb e chuen : Fads : : - 18 — | 296 17 2 = Il = 320 243 21 | 14 - RSN s — " : 7 l L 09 \)J o LRCRDiy S/}LEM 2 PLATEALg 2= Water from mineral springs such as Blue Lick Spring in Saline
W= Ils)rlo 2S._ o oo S Camden |25 (.88 | 17| 794 | 8 | €| 150 — | 3-14-66 | 80| .01 | — 58 33 32| 13| 333 45 64| .| 28| 308 | 213 5|13 4 | Virvon 9O e - S T _{)_o . m;}ﬁ o : gZin:g &Z%‘iﬁi‘iﬁ ifi"z‘Z’fesf‘é%‘v?ai’éflﬁ’i12"1%0(73.“‘3‘5232?”15’7"1’3
ublic oervice, 39° 39° - 9 : a Yoo / these spas are nonexistent and most mineral springs are unused.
— e || EDAR ( DALLASS
. Puxljlt;;:OS-e_r_v—i(_:;i\fo_"" Cass 19 | 46 | 30 | 1600 | 402 | € | 264 | 18 | 7-1-55 11 09 | 00| 81 | 793 | 9960 173 | 824 | 18,100 34,700 | 590 | 5340 | 7.6 !___ e ‘ 1 % , i,‘,f.t,ﬁ.,,l . EXPLANATION Many of }hehf;esh;bwater sp;mgs in the Plateau; ;re used to sqippég
U ‘ T e Yol > ter to fish hatcheries ew springs are used for municipal
2 Cass 19 | 46 | 30 | 650 | 402 | M | — — | 5-9-55 50 | 1.8 00} 106. | 67 | 3370 | — | 214 42 5190 | — | 1| 9250 | 541 | 365 | 7.6 - —g) o2 o ; ; ;
10 | Town of Creighton____ | Cass 24 43| 29| 276 | 229 | P 30 5 | 4-8-69 90 | 04| .00 16 13 880 | 13 | 770 19| 102 | 24| 0| 263 94 0| 79 ! BARTON .z L _;./ Location and number of spring mfiﬁ“ g i e A
) ) . - DR ( pply for Springfield. Many small springs in the area supply
E gown o§ EE:I?,;,t Lgnne.-- Cass 34 | 45 | 30 170 — P 30 — 2-4-66 10 4 — 14 9.2 242 il 699 .0 23 9 0 768 74 0] 80 i_ ! DADh ‘; _1 _J_. b 1 in table water for domestic and stock uses on farms.
own o orado N, S T ;
Springs_ ... Cedar 21|36 |28|1,047 | 512 | 0| 38|43 | 587 | 60| .06 0. %6 | 16 82 | 52| 196 | 21 471 | 5o 508 | 161| 21| 80 § —Ll‘ %%EE oL~ o
18 | Whiteman Air Force ) A‘”,FSR';’ ING bo\ her Approximate location of other
Base,s No.l-._______ Cedar 30 | 36| 28| 300 212 | M 10| .1 | 81867 | 77| 06| .02 36 19 41 41| 229 | 24 29 9| 4 269 | 168 0|78 Lo K» F;L/;\I\, known springs in the area
14 | Water Supply | B 4t Pc
District No.4_____ Cole 143 11| 820 | 307 | €| 46| 36 | 10-1069 | 10 | .25 | 0. 33 34 64| 12| 352 | 26 45| 1| 2| 405 | 289| 19|78 fog ¢ L 5 ﬁo\( - Ngt .
15 Town of Pilot 37 . S OO - 37 physiog'raphic region
Groyes .- . Cooper 5|47 | 18 950 | 300 | O 180 | 5.0 12-13-68 | 8.0 04 | 0. 58 28 96| 28| 329 16 6.7 3| 2 321 | . 261 0| 73 17 0~ o T
16 | Town of Lockwood, l 4 : o?g T
No.3_ . ____ Dade 36 | 31 | 28 | 1,300 625 € 400 = 1-26-70 4.0 A7 0 44 19 10 16| 174 X : i 7 \ SRR
17 | Town of Buttalo, 7 62 9.8 1 .0 342 189 46 | 7.9 38 ~ =5 o ? - "‘l o Drainage divide
Noid o oo Dallas 26 | 34 | 20 | 1,060 | 360 | € 183 | 26 2-21-67 9.0 .05 = 45 26 1.9 17| 266 12 4.4 1 3 233 220 2 74 | I v Qo
18 | Town of Walnut 92° W, [IRECHALD: | e 0O 10 20 30 40 50 MILES
Grove .. _________ Greene 14 (81| 241,162 | 453 | O | 214 |43 11-6-63 | 80| 10| — 36 20 20| 10| 183 14 58| — | 0. 190 | 12| 22| 76 EXPLANATION EXPLANATION g M i _A ST e
19 | Tommy Kenyon______ Henry 28 (42|25 | 215 — | P 12| — | 92265 | 43| 05| . 79| 44| 34 | — | 730 8 152 | 18| 0 944 38 0| 81 _ _ i O oAl B0 W SRR
20 | Town of Hermitage . | Hickory | 22 | 37| 22| 82 | 230 | € | 197 | 8 4-28-69 | 80 | .1 |O. 54 26 44| 10| 218 | 22 62| 1| .2 330 | 228 | 16|79 Approximate dissolved solids content of Approximate chloride content of water Blse feom 0.5: Gebigaion) Surey
21 | M. Palett, Triplett water in consolidated aquifers, in milli- in Cambrian and Ordovician aquifers, in cooperation with the state
No.l . ______ Jackson 19 | 50 | 31 670 — | P — — 1-21-36 32| 08| — 270 107 6,070 — | 278 11 9,950 10| .0 17800 | 1,110 890 | — grams per liter in milligrams per liter of Missouri, 1:500,000, 1968
22 | Athletic Mine..______ Jasper 3| 27 | 32 245 — M — — 2-5-64 10 2.7 .6 254 84 9.9 8| 219 508 4.5 5 1 980 669 489 | 13
23 | Joplin Rendering - 1000 (Fresh - L
Company. . ._____ Jasper 35| 28|33 | 260 — | M| 390 | 45 | 42964 | 96| 09| 00| 125 8.8 26 30| 339 53 48 ol 6 518 | 348 70| 78 Finnten <
24 | Whiteman Air Force o] .
Base, No. M-1._____ Johnson | 6 | 45| 27| 423 | 215 | P 8| .1 | 81867 | 80|24 | .07 28 | 15 723 | 15 | 799 | 264 580 | 18| 5| 2060 | 132 0| 80 1000-3000 (Moderately saline) - 10-250
25 | Whiteman Air Force —
Base,No.2_________ Johnson 33 | 46 | 24 | 1,025 | 503 | O 300 | 24 8-18-67 44 | 23 .09 34 21 36 39| 237 14 29 6 0 227 172 0|79 3000-35,000 (Very saline) 250-1000
26 | Town of Lebanon, 37° 37
No.3_ - ___ Laclede 11 | 34 | 16 | 1,625 | 542 € 495 3.3 8-25-58 14 .09 — 48 16 3.5 — 215 6.2 6.9 A 8 172 186 10 [ 7.5 . K
27 | Canterbury Iee._____ Lafayette | 6 |49 | 25| 457 | — | P | — | — _ 11 - 23 64| 732 | — | — 17 981 | — | — = s — | - - >35,000 (Brine) >1000
& | "t e REPRESENTATIVE SPRING DATA
No.3..________..___ | Lafayette | 5 | 48 | 24 545 | 365 | O 45 4 2-21-67 60 | 12| — 31 12 258 17 370 24 297 37| 0 862 129 0 76 i i i ;
29 | Town of Mayview._.. | Lafayette | 18 | 49 | 27 350 - | P 25 | — 3-22-61 — | 4.6 — — — - — | 475 6.1 | 4, 180 L4 2| 7520 = = 8.0 —— 5000 — — 00— o &R e i e el
30 | Town of Wellington_. | Lafayette | 15 | 50 | 28 53 — | Q 300 | 50 4-11-67 217 40 | 37 157 56 41 74 | 836 2.6 3| 25 724 623 0| 76 30 40 50 MILES Approximate line of equal dissolved 10 20 30 40 50 MILES Approximate line of equal chloride con- . . ,
31 | Town of Aurora, 0 S e A S solids, in milligrams per liter : R L ST tent, in milligrams per liter Location Description Water analysis
No.l oo Lawrence | 12 | 26 | 26 | 1240 | 327 | O | 350 | 6 1-1062 | 80| 0 | — 4 22 24| — | 240 a7 39 | 1| 1 263 | 200 6|75 £ 18180 00 4o BoIKRIKORETEES s — @16 2D 39" 140" 5B AILOHIEERE - Milli lite
2| Towiad dikiceen, Base from U.S. Geolosigglasurvey Drainage divide Base from U.S Geologi?::;Survey Drainage divide g G RED
No.2 .. McDonald | 12 | 22 | 33 975 | 178 (¢} 145 | 3 1-22-69 6.0 .04 0 22 1l 18 15| 137 16 9.3 T .0 171 100 0| 78 in cooperation with the state Modified from Mineral and Water Resources In: cooperation with the state @
33 | Town of Iberia, of Missouri; 1:500,000, 1968 of Missouri, 1967, fig. 64. of Missouri, 1:500,000, 1968 = - Hardness 1)
No.2 .o Miller 19 39| 12| 915| 280 | € | 18| 17 | 81170 | 10 | 20 | o. 0 | 34 11| 12| 383 7.0 16 1| 4! 39| 315 1! 79 2 - _ . = - & o | sCaCO | £
34 | Town of California, g S z & £ 2 (5 = ) = =P S8
T A Moniteau | 26 |45 | 15 | 1,140 | 440 | € | 1,002 | 78 | 9866 |12 | 14| — 55 | 30 34| 19| 324 58 45| 1| 2| 30| 22| o711 5 = . i ] € |8 | - E 5| 8| - 8|8 & =~ |~ | 2| =8 g | 9%
35 | Town of Versailles, 2 & % 2 ?n = = g 3 © S = 2 E 3 S g & % ) g s § 2
No.B.. . .. Morgan | 1 /42|18 /1,100 — | €| 42|10 | 3257 | 70| 02| 0. 9 | 54 43| 5| 28 | 18 8 | 1| 0| 35| 206| 152/ 78 £ N o 2| g§| ©§ o ® | E |28 2|2 |E1 8| 2|28 s | 2| 3| 2|58 £ | &%
36 | Town of Granby. . ___ Newton 6 (25|31 | 98| 337 | 0| 150 — | 51562 | 80| 07| — 38 18 61| — | 208 13 69| 1| .0 201 | 168 4| 76 WATER WITH A DISSOLVED-SOLIDS CONTENT OF LESS THE CHLORIDE CONTENT OF WATER FROM CAMBRIAN s 2 S| B & 2 g’n’g = £ g | & | B a:p 3 2 g - 2 £ €| 8§ 28 | B £ 8§ | & g "
37 | Sedalia Water and THAN 1,000 MILLIGRAMS PER LITER IS AVAILABLE FROM AND ORDOVICIAN AQUIFERS EXCEEDS RECOMMENDED 3 = S| 2| § 4] 5; = & % 2 g = ‘é S = g" B = 8 = _—f—; § = Aa g S 8 5 2% | = =
Light Co., No. 9. ___ Pettis 22 | 45| 21 | 1530 | 525 | € 602 | 57 | 3-15-60 10 '3 = 49 26 90| — | 269 17 8.6 1| — 279 221 7| 7.6 MISSISSIPPIAN, ORDOVICIAN, AND CAMBRIAN AQUIFERS DRINKING WATER STANDARDS IN THE NORTHWESTERN = 3 w | | A = ) a & 2 — = < = % = = n o = “ = = Z no & | ©
38 | Town of Bolivar, IN THE SOUTHEASTERN TWO-THIRDS OF THE AREA.—The ONE-THIRD OF THE AREA.—Chloride content increases toward
No.2 ... Polk 133 | 23| 1018 | 365 | € 535 | 20 1-31-69 80| 01| .0 41 24 15 4| 238 7.6 2.9 A 2 261 202 6! 79 northwestern limit of fresh water generally follows the contact be- the northwest from less than 5 to more than 18,000 milligrams per 1 | Camden 2 | 37 | 17 | Hahatonka? € 40-136 | None 11-8-65 | 64 15 10 0.06 | 0.00 37| 20 25| 11 | 207 5.0 22| 00 | 43 181 | 17 5 336 | 15
39 | Missouri Public tween Mississippian and Pennsylvanian rocks (compare with bedrock liter. The chloride content of some Ordovician aquifers in the north- 2 | Dallas 1| 34 | 18 | Bennett? O | 55-1700 | Fish hatchery | 11-9-65 | 90 15 10 01 .00 31| 21 25 [ 219 44 25| 0| 58 185 | 179 7 341 | 15| 0
Service Comm- - - - St. Clair 20|38 | 25| 82| 252 | € 301 | 23 | 11-25-68 | 8.0 () 55 392 17 24| 260 46 28 al o 373 213 54 | 73 geologic map, sheet 1). The dissolved-solids content of ground water ern part of Saline County is less than 100 milligrams per liter. U.S. 3 | Greene 2| 29 | 22 | Fulbright M 3.4-15 | Municipal 4-9-71 | 15 — 80 | .113| .01 62 4.0 36| 111|197 8.0 13 0 q 238 | 170 2 — |75 | —
40 | Whiteman Air Force increases rapidly toward the northwest from 500 milligrams per liter Public Health Service (1962) drinking-water standards recommend 4 | Jasper 1127 | 32 | Scotland M| 27-31 Industrial 8-27-64 | 27 | 145 | 64| .02 | .00 56 | 38 526 — | 165 10 48 | 1] 99 185 | 154 — 310 71 | —
Base,No.G-1______ St. Clair 2139 27| 292 | 199 | M 10 4 | 8-18-67 80 | 24| .12 99 85 168 18 448 573 21 4| 19 1,250 597 230 | 7.7 to more than 40,000 milligrams per liter. With the application of that chloride content not exceed 250 milligrams per liter. 5 | Johnson | 36 | 46 | 26 | Pertle P .03 None 11-11-65 | .03 | 13 19 4.7 1.0 69| 19 20 1.5 | 287 49 71 | 6 .0 342 | 250 15 850 | 7.3 | 4
41 | Town of Marshall_____ Saline 15 |50 | 21| 131 - | @ = — | 7-8-69 22 A8 1 0 65 15 20 T 299 21 8.0 1| 4 366 | 224 0| 80 desalinization techwiques, these moderately saline to brine waters may 6 | Lawrence | 21 | 28 | 25 | Chesapeake? O | 028-90 | Fish hatchery | 11-9-65 | 17 |15 | 11 00 | .00 54| 15 42| 6| 224 34 66| 0|13 210 | 196 12 387 | 77| 0
42 | Missouri State become an important resource in the future provided aquifer yields 7 | Newton 28 | 26 | 32 | Ozark Trout Farmz | M .70-1.9 | Fish hatchery | 11-9-65 1.5 155 | 10 .00 .00 56 14 3.8 6 | 158 4.0 43| .0 | 18 178 146 16 292 | 74 | 0
School at ' are similar to those in the southeastern part of the area. 8 | St. Clair 30 | 38 | 26 | Monegaw Spring M .01-.04 Formerly spa | 11-11-65 | 04 | 17 10 03 | 1.0 86| 36 225 15 261 80 400 4 4.0 998 363 149 1,780 | 76 | 0
Marshall ... ... Saline 11 |50 | 21| 1650 | 920 | € | — — | 11-3040 | 28| — | — | 1200 | 801 |[10100 | — | 200 | 1,550 | 18,000 | 1.0 | — | 37400 | 6,300 | 6,130 | — 9 | Saline 17 | 49 | 21 | Blue Lick M 05" | Formerly spa | 11-9-65 05 | 14 88 | 11 |10 |1,20| 432 |7000 |79 |[212| 1,150 | 13,300 | 22 | — | 23400 | 4,580 | 4,400 | 35,300 | 7.0 | 0
43 | Whiteman Air Force
Base, No. A-1. ... Saline 4 149 | 23| 584 | 256 | O 13 05 | 8-17-67 | 10 .09 02 185 70 142 12 477 | 593 44 6l 2 1,390 750 | 359 | 1.7. ' €, Cambrian; M, Mississippian; O, Ordovician; [P, Pennsylvanian.
44 | Nevada Hospital, 2 Spectographic analysis available for same date as analysis shown.
No.3 . . Vernon 33 (36 | 31| 1,100 | 288 | O 510 | 40 9-20-55 80 [ 06 [ — - 85 39 304 — | 264 72 519 — | = 1,410 217 | 155 | 7.3 3 Total iron.
. ——— I : 4 Estimated as 0.8 cfs in 1964.
'System: Q, Quaternary; P, Pennsylvanian; M, Mississippian; O, Ordovician; €, Cambrian 5 Only one determination of flow available.
6 Sodium and potassium combined.

Interior—Geological Survey, Reston, Va.—1974

WATER RESOURCES OF WEST—-CENTRAL MISSOURI

By
E. E. Gann, E. J. Harvey, and J. H. Barks

U.S. Geological Survey
and

D. L. Fuller and D. E. Miller

Missouri Geological Survey and Water Resources

1974



