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PRELIMINARY REPORT ON THE GROUND-WATER RESOURCES OF IASE'l"l'E COD"NTY., KANSAS 

By G. c. Prescott · 

I NTRODUCTION 

An investi'gation of the ground-wat er resources of the Penn~lvanie.n rocks 

in Labette County., Kansas., was initiated in May 1948., by 'the Geological Survey., 

u. s. Department of Int erior; and the State Geological Survey of K.e.nsas., in 

cooperation with the Division of Sanitation of the Kansas State Board of Health., 

-
and the Division of Wat er Resources of the F.ansas St ate Board of Agriculture. 

PURPOSE OF I NVESTI GATION 

The study was undertaken at the request of Dr. I.eon Bauman., IAbette County 

health officer., and Ogden Jones., Division of Sanitati on, State Bo~rd of Health. 

Neosho , Craw·ford, and Cherokee Counties were to be included in the investigf!;­

tion., but owing to the similarity of their ground-1mter problems to those of 

IAbette County and the limited amount of time., the preliminary work was lind,.ted to 

Labette County. There is a critical water shortage., particularly among dairy 

farCTers, in this county. Maey farmers had inadequate water ~upplies for domestic 
• I 

' 
a.nd stock use. , Dr. Bauman reported that 90 percent of the wells were ~olluted! 

The city of Altamont., with a population of 60O, ·was without a public water 

supply. Private domestic wells in Altamont were inadequate, and., according 

to the Co1unty Health Department., many were contaminated by surface runoff or 

, nearby cesspools. 

FIEI.D WORK 

The field work was done during May and June 1948, by c. K. Bayne., 



v. c. Fishel, and G. c. Presc~tt, of the Division of Ground Water. J. M. 

Jewett, of the St ate Geological Survey, spent some time in the field advisin 

on various geologic problems that arose. Some previous ground-water work 

had been done in le.bette County by G. E. Abernathy or the State Geological 

Survy,y. c. c. Will i ams inves-tigated the ground-wa t er conditions in the Nao- , . 

sho Rive~ .Valley in the vicinity of Parsons in 1944. In the course of t he 

present study, 125 ~ells we re visited and pe rtinent information was obtained 

from the owners of the ·wells. Water samples from 53', wells were collected and ·~ 

sent to the Division of Sanitat i on, St ate Board of Health, where they 

were analyzed for _ chloride and nitrate content by H. A. Stoltenberg, chemist. 

Almost all the water-well drillers in the area were contadted for infonnation 

on the wells they had drilled. 

GEOLOGIC FORMATI ONS AND THEI R V'lATER-BEARI WG PROPERTIES 

GENERAL CONSIDERATIONS 

Pennsylvanian rocks dipping gently westward crop out in Labette County. 

The area of each formation outcrop within the county is shown on Figure! . 

Two generalized cross sections of the outcropping r ocks in La.bett~ County are­

shown in Figures 2, and 3. The cross sections sh'GW' the general relationship 

of the .formati ons.. The oldest rock formation exposed at the surface in the 

c,ounty is the Cherokee shale which crops out in the eastern part of the 

county. Format i ons overlying t he Cherokee shale, from the oldest to the 

youngest in age, are the Fort Scott limestone, I.abette shale. Pawnee lime­

stone, Bandera sha1e, Altamont limestone,. Nowata shale• Lenapah limestone. 

and Memorial shale~ Thesa format ions constitute the Marmaton group. The 

Bourbon and Bronson groups of the Missourian Geries are found in the western 

third of the county. A small area west or Dennis .in the northwest corner 

' I 
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has exposures of rocks of the Kansas City group,- the youn~est consolidated 

formations in the county. 

The above Pennsylvanian rocks supply most of the water ' available to 

wells except the wells in the alluvium of the Neosho River and other valleys. 

The ultimate source of the water pumped in Labette County is from precipita­

tion on the outcrop area. This v ater moves_ slowly west.vard through the rocks, 

in the direction of regional dip .• 

Potable ground ... '18.ter supplies oan be obtained from some of the formations 

at shallow d~pths. Deep wel~s in labette County generally yield mineralized 

wate~. The problem is to detennine the formations that yield suitable water 

supplies and the depth at which the supplies can be obtained •. 

CHEROKEE SHALE 

The oldest rock formation that orops out in -the county is the Cherokee . -
shale of the desmoinesian series. This formati on is variable as to composi­

tion, · and through light and dark shale predominates, much sandstone., sandy 

shale, some i mportant ooal beds, and a few t hin lime stone beds a re present. 

The t hickenss at the out crop ranges from 400· to 600 feet and averages about 

' 450 feet. The Cherokee fonnation contains much water in its lenticular sands. 

However, its wate r may often be salty or taste of sulphur. This is especially 

' true of water obtained from the M.ulky coal member which often contains natural 

• I 

A well on the farm of F~·e d Hellwig., in the SE 1/4 SE 1/4 sec. 6., T. 34 s.-, R. 

21 E • ., is 130 feet deep and derives its water from the Cherokee. It -yields· 

an ample supply of vra.ter which is reported to be -rather hard. George 

' Cunningham has a dug we 11 in the Se 1/4 SE 1/4 sec. 4, T • 34 ~ • ., R 21 E., whioh 



is 24 feet in depth and produces an adequate am9u11t of palatable water. A 

drilled well in the S W 1/4! ffl 1/4- sec. 14, T. 33'. s0
.,. R. 20~ E.~ owned, by B. w.: 

Pinson, is 3·po feet deep and yields· a\ large, supply of salty water. J~ W. 

Nickle, who lives in the SE 1/4 SW 1/4 sec. 17, T. 32, s •• R. 21 E ... has a drilled 

well~ feet deep that yields an abundant supply of water which has a strong 

• odor of_hydrogen sulphide. 

FORT SCQTT LDJlESTONE 

' The next oldest formation exposed at the surface is the Fort Scott lime-

~tone (frequently referred to as Oswego by drillers)~ the basal formation of the 

Marmaton group. Two limestone members with an intervening black shale member 

comprise the Fort Scott limestone. These are, from top to bottom, the Hig-., 

ginsville limestone, the Little Osage shale, and the Blackjack Creek limestone 

member. The characteristic thickness of the Fort Scott is about '33 feet. 

According to well drillers and well records, the Fort Scott is a fairly 

adequate water-bearing ·formation and many wells tap its supply. The Little 

Osage member seems to contain the most water. Shale is not ordinarily a 

good aquifer, but the Litt le Osage is platy and c'ontains many cleavage cracks 

and planes along which water might move. It is possible that a porous zone , 

at the base of the Higginsville may supply the water rather than the shale 

zone of the Little Osage. The quality of the Fort Scott water is generally 

' good, although it is sometimes se.lty or sulphury. Some ga:s may be obtained 

from the Fort Scott. 

On~ of the best wells recorded in the inventory was a well owned by 

Leona.rd Post who lives in the NW 1/4 NW 1/4 sec. 23, T. 34 s •. , R. 19 E. This 

well was 175.feet in depth and derived the ma.jority ofl its water from the Little 

I• 



Osage member of the Fort Scott. Mr~ Post reports that the water has a slight 

soda taste. A dug well on the Ha~l f ~rm, in the NE 1/4 SE 1/4 sec. 35, T. 33 s •• 

R. 20 E., is 18 feet deep and 4 feet in die.meter. This vrell is reported 

never to have gone dry. H. Billington Gets a large supply of salty water 

from an 80-foot d~illed well in the NE 1/4 NE '1/4 sec. 7 J- T. 34 s,., R. 20 E. He 

-
re ported that salty wat er wa.s encountered in the Little Osage member of the 

Fort S.cott. 

W3ETTE SHALE 

The I.e.bette shale consists of from 30 to 100 feet of clay shale, sandy 

shale, sanstone, and a few thin coal and limestone beds. It also containa 

the Engleva.le sandstme member (Peru in the subsurface)~ a lentiaiar body 

lying in the middle and lower parts of the ,I.e.bette. The I&bette furnishe ~ 

water to a few wells in the area, but is is app~.r3ntly a rather insignif icant 

aquifer. The extent of the Engleva.le sandsbne is not well known. 

J. H. Fowler, who lives in the NE 1/4 NW .l 4 sec. 8 T. 34 s. R 19 E.~ had 

a well drilled 177 feet to the Fort Scott. Water was encountered in the 

I&bette and gas in the Fort Scott. In order to utilize both, a plug was 

inserted at 133 feet, thus separating water from gas., A pipe penetrating 

the plug conducts gas to ·the surface and another pipe carries the abundant 

suppl y of go?d tasting wat er from the le.bette format ion. A typical well in 

the le.bette, owned by Floyd Campbe·u, is in the SE 1/4 SW i/4 sec. 18, T. 31 s., 

R. 21 E. This well, which is 22 feet deep, is good in t iroos of normal rain­

fall, but fails during extensive dry periods. 

• PAWNEE LIMESTONE 

The upper pa.rt of the Pawnee 'limes-tone consists of two p,ersi~tant 



limestone. members separated by a sh:9-le member; whereas t he lower part con­

tains . shale and a tin basal limes.tone member. The thickne:ss of this forma­

tj.on is from !5 to 60 feet and the average is 3b feet. The Pawnee, or Pink 

limestone as it is called by drillers, contains water of good quality. It 

is proba.b ;J.y a. more important aquifer than our well inventory indicated and 

needs further inveatigati on. 

A 195-ft.\o.t well in the Pawnee formation in the NW. 1/ 4 NW 1/ 4 sec. 20, T. 
--= ~i.."; 

'°' 

35 s.,. R. 19 E • . _ owned by A. E. Kroc1kstrom, yields a large amount of excellent ,vater. 

This well may indicate that t he Pavm.ee is an important aquifer. Mr. Shaeffer, 

a· driller at A:ltamont., reported that he had recently dri,lled a well yielding 

ab~ut 50 gallons a minute on .Mr . Carnahan's . farm just west of A·ltamont. He 

con;i.pleted another well in June 1948 in the southeast part of town that was 

reported to yield about 50 gallons a mi...~ute. 

BANDERA. SHALE 

The Bandera shale consists of clay shale~ sandy s~ale, massive to thin 

bedded sanstone, and t he Mulberry coal bed near the base. According to 

Jewett (194·5), the thickness ranges from 35 to 75 feet·, but gas well logs 

indicate a slightly greater thickness. The Bandera furnishes water to 

numerous wells t hr_our-hout t he county, however they are , variable in character. 

The water is reported· to be rather hard and may be high in chlorides. Gas 
' 

' well logs indicate t he presence of salt wa ~er and gas in the Bandera. 

An excellent dug well 14 feet in depth and 10 feet in diameter, ovm.ed 

by Louis Cranor, is in the SE 1/4 NE 1/4 sec. 10, T. 35 s., R. 19 E. Another go~d 

well in t he SvV 1/4 sW 1/4 sec. 29., T. 33 s ••. R. 19 E. belongs to R. F. Jone&. Ng 

crr·illed wells deriving wat er entirely from the Bandera were found. The 



.Bandera yields water very slowly and un~ess a large reservpir is dug; very 

little water can be obtained •. An ordinary 6 or 8 inoh drilled well would be 

pumped dry in a very short time. 

ALTAMONT LI MESTONE 

The Altamont limestone., which overlies t he Bandera., has an average thick­

ness of about 19 feet. It is composed of two limestone members separated by 

shale. Wells in the Alt amont are not cormnon., however, it does supp ly a fair 

amount of good quality water in some areas. 

Roy Benning., who lives in t he NE 1/4 SE l/4. sec. 6., T. 3ij s., R. 18 E.,. 

has a dug well., which is 27 feet in depth and 5 feet in diameter. This is a fairly 

good well., although it went dry in 1947. George w. Young has a good dug well~ 

in the S~ 1/4 SW 1/4 sec. 1., T. 35 s • ., R. 17 E • ., that is 23 feet in depth and 16 

:i'eet in diameter. Altamont yields water very slowly ., and, ' as in the case of 

the Bandera, a well of large diameter seems desirable for an adequate supply. 

NOWATA SHALE 

The Nowata shale formation ranges from 3 to 30 feet in thickness. and 

has an average of 18 feet. Ij; consists of clay shale., sandy shale., and 

sandstone. A thin-bedded to massive sanstone in the lower and middle Nowata 
I 

has been called the i alt er Johnson sandstone. Well logs ,gave no indication 

thatihis sandstone member is extensive in Labette County. A few wells derive 

water from t he Nowata., but in general., this formation furnishe d only meagf;,r 

supplies., 

A, dug well on the w. F. Troxon farm, in the NE 1/4 NE 1/4 sec. 9, 'I'.• 34 s • .,, 

R. 18 E • ., yields a fairly large supply of water., but it is contaminated by 

a nearby gas well. R. E. Harris has a 12-foot dug well, in the SW 1/4 SE 1/4 

• sec. fr, T. 34 s., R. 18 E., which penetrates the Nowata., out it has a very poor 



yield and the water is hard. 

LENAPAH LI IBS TONE 

The Lenapah limestone, which overlies the Nov,ata, includes two limestone 

membars. and a shale member. It averages about 12, feet in thickness.. The 

Ianapah is not~ good water-bearing formation in I.Abette County. 

MEMORIAL AND BOURBON SHALES · 

Because of a lack of information, the Memorial and the Bourbon shales, 

which are above the Lenapah, are being considered together. The Memorial con­

sis,ts of about 10 feet of shale• The upper part of the Bourbon includes sand­

stone and interbedded black shale ·and flaggy limestone. , Beneath this layer 

is 2,:() to 100 feet of light-colored shale; the Checkerboard limestone, which 

ranges in thickness from a featheredge to 6 feet; and the Helpler sanstone, 

which ranges in thicknes& from 2 to 20 feet and has an average thickness of 
t 

approximately 10 feet. Drillers' logs indicate that these formations carry 

water, but the amount . and quality are not known. Some gas is found, partic­

ularly in the Bourbon. 

BRONSON AND l\ANSAS CITY GROUPS 

Directly above the Bour?on lies the Bronson· group, and that in turn is 

overlain by the Kansas City group. The Bronson group ranges from 85 to 175 

feet in thickness and has an average of about 135 f'ee·t. Included in the 

Bronson, listed from the bottom to the top layers;,, are the Hertha, limestone., 

. ' 



La.done shale, Swope limestone, Ga lesburg shale, and Dennis lin].estone. The 

Kansa s City group is not represent ed in its ent irety in I.a.bette County, as 

the Chanute shale is the highest member present. Included between the 

Chanute sha le and the top of the Bronson are the Drum limestone, Quivira 

sh~l~, the Westerville limestone, the Wea shale, the ~lock limestone~ and 

the Fontana. shale. No , information concerning the ground-water resources of 

these rocks was gathered. 

QUALITY OF WATER 

Samples of water were collected from 55 wells in Labette ~ounty and 

analyzed for chloride and nitrate content. The results of these analyses 

a.re given in Table 1. 

Water containing less than 150 parts per million of chloride is con-
\ 

sd.dered to be of excellent quality , and, if it contains from 150 to 35~part& 

pe r million, itis suitable for most purposes. · However, more t han 350 parts 

per million is unde_sirable for most purposes, but water containing as much 

as 1,500 parts per million can be used f or stock . Ya t er high in chloride is 

corrosive to casing _and pip~. 

The ch,loride content of the srunples of water collected in Labette County 

varied from 4~5 to 7 11• ·sso parts per million. 

contained ~ore than · l 11 000 parts per millio~. 

About 15 percent of the samples 

The amount of, nitrate in ground wat ers in Kansas is receiving consider­

able attention from the State Board of Health owing to the recent occurrence 

of infant cye:nosis .caused from high nitrate content in the water used in baby 
I 

formulas. A niJ,;rate concentration of above 90 parts per million is considered 
\ 

dangerous by the State Boa rd of Health for use in pmparing the formula for 

babies less than three months old. 
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Table 1. Chloride 2 nitrate content 2£. sample 0£ water collected from -
wells !!!. Labette County 

Depth Chloride Nitrate 
Well Number Owner (.feet) (parts per (parts per 

million) million) 

3l-20-26ba F. W. Closs 100. 1380. 6.6 

31-20-28ba2 do 20.6 53. 2.6 

31-20-28bc Chas. Chenoweth 47.6 179. 199. 

3l-2l•l7cd Dan Eisenbrandt 22.5 109. 133. 

31-21-17cd2 do 22. 49. 146. 

3l-21-18cd- Floyd Campbell 21.6 65. 40. 

31-21-20da D. N. Parks 19.7 3490. 8.o 

31-21-29ad R. L. Cook 21.6 68. 84. 

32-19-1300 P. w. Johnston 34. · 142. 15. 

32-19-13da John Gearhiser 31.8 1.0 5.8 · 
I [ 

. 32-19-13dd do 27.6 107. 173. 

32-20-19aa Leo Johnson 17.3 323. 354. 

32-20-2laa. Joe Wilson 240.0 3050. 15. 

32-20•2laa2 do 70.0 54. 173. 

32-20-2lab do 250. 1470. 30. 

32-21-Sad w. R. Peak 58.5 32. 2.6 

32-21-17cd J. W. Niokle 84. 265. o.8a 

32~21-20bb Mearl Brown 82.6 123. 1.1 

32-2l-29a.a A. L. Harshaw 25. 64. 5.3 

33-19-loc Mrs. Dennis 23.3 . 20. 24 • 

33-19-1:Saa c. o. Percy 97.3 140. ll5. 

33-19-20bb A. E. Krokstrom 195. ,·71. 19. I 

33-20-ldd Ralph Swanson 75. 290. o.8a 
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Table l. Chloride ~ nitrate content 2£. samples 2£. water collected ~ 

wells~ Labette County-Coritinu?d 

33-20-5dc 

33-20-7aa 

33-20-llaa 

33-20-llaa2 

33-20-14cc 

33-20-20bb 

33-20-2600 . 

33-20-2700 
\ 

33-20-29cd 

33-20-29od2 

33-20-36ac 

33-20-36ao2 

33-21-Gdd 

33-21-17ba 

33-21-29ob 

34-18-26dd 

34-19-ldd 

34-19-Sba 

34-l9-2Cbb 
\ 

34-l9-32bb 

34-19-35ba 

34-20-2ad 

34-20-14bb 

34-21-4bb 

Amla B. 'Taylor 

J. B. Payne 

John M. Wiggins 

do 

B. w. Pinson 

D. Aylea 

M. I. Miller 

c. v. Ruttgen 

J. R. Winters 

do 

Ralph Hayden 

do 

Carl Gray 

J. G. Crossland 

Burt Smith 

M. J. Neidigh 

M. H. Elliott 

J. H. Fowler 

R. .Me Rctbe;rts 

C. B~ Henry 

Clyde Johnson 

Fred Miller 

c. Betson 

c.. E. You.se 

64. 

28 .• 0 

350. 

45+ 

115.5 

158.0 

15.5 

58.9 

70.5 

19.0 
-

133.0 

1'8.0 

27.0 

150. 

110. 

28.0 

so.a 

153. 

14. 

a.a 

20. 

68. I 

25. 

18. 

48. 

15. 

202. 

12. 

a.a 

a.a 

227. 

3730. 

67. 

199. 

35. 

5;,8 

15. 

0.97 

89. 

5.3 

301. 

12. 

58. 

12. 

15. 

3.5 

44. 

390. 

19. 

11. 

363. 
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Table l. Chloride ~ nitrate content ~ &!5?les of water collected~ 

wells in Labette Coun:t;y---qoncluded 

34-2l-6dd Ferd Hellwig , 130. 110. 128. 

34-2l-15dd R.- c. King 27.0 10. 19. 

34-21-l8cb . M. o. Davis 30. 10. 89. 

35-lB~cc Drue 1'f'ood 231. 1850. 5.8 

35-l8-5dd School District I 17.1 10. 62. 

35-19.;,.lOad Louis Cranor 13.8 4.5 17. 

35-19-lOda do ll.9 5.5 5.8 

Tb.e nitrates in the• 85 samples of water varied from 0.88 to 390 parts 
I 

per million. A high nitrate concentration may indicate that the well is 

polluted. Wells having highest concentrations of nitrates were dug wells 

which had been poorly covered or cased and"IIIBre easily accessible to surface 

pollution. 

The occurrence of chlorides and nitrates in the samples of water analyzed 

are summarized in Table 2. 
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Table 2. SUJ!IDSl"Y 2£ chloride !B!!, nitrate ~ water samples collected .from wells in - -
l4bette County. ~ number 2£ sam;eles collected !!:_ ~ i'orma tion ~ shown ~ 

~ range !!:_ concentration ~ chloride !Ea. ni'tra te 

Geologic Cherokee Fort ta.bette Pawnee Bandera -Altamont Alluvium Total 
.formation Scott 

Number o.f samples 
Chloride 
(Parts )er 
million 

Less than 50 5 1 1 1 8 1 1 18 

51 to 200 5 5 3 3 6 0 0 22 

201 to 500 3 1 0 0 2 0 0 6 

501 tol.,000 0 ·o 0 0 0 0 0 0 

. 1..001 to 4,000 4 £ 0 0 0 0 0 6 

4 6 001 to 8,000 1 0 0 0 0 0 0 1 

Total 18 9 4 4 16 1 1 53 

: · Nitrate 
(parts per 
million) 

Less than 10 9 4 1 0 4 0 0 18 

11 to 30 5 l 0 3 4 0 0 13 

31 to 50 0 1 l 0 1 0 0 3 

5lto 100 3 1 0 1 1 1 0 7 

101 to 200 1 1 2 · 0 3 0 1 8 

2Olto 400 0 1 0 1 2 - 0 0 4 

Total 18 9 4 5 15 1 1 53 
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CONCLUSIONS 

Owing to inadequate inf'orma~ion at this time. · only tenative conclusions 

can be made as to the possibilities of increased ground-water pr9duction 

from Pennsylvanian rocks of this county. In some areas attempts to obtain 

water by drilling ba,re not been made. Many fann.ers rely entirely _upon rain· 

water catchments for their domestic supplies; they may or may not have a 

shallow ~ug well from which they obtain water for poultry ,nd stock. .Ma.ey-­

of .the dug wells go dry or nearly dry during period of' low precipitatio~ 

' and the farmer is forced to haul water for his stock. In maw oases. this 

condition is being alleviated by the construction of stock ponds. 

Unless further study indicates that in some areas potable ground-water 

supplies are unavailable. it seems that a systematic drilling program is 

advisable. Wells should be accurately logged and water samples taken from 

every water-bearing formation. By so doing. any formation carrying undesir­

able water could be isolated and cased off in order to avoid contamination 

of the well. If' by test drilling. certain areas are found to be devoid of 

usable ground v.rater. ~twill be neces~ary to construct more stock ponds and 

to continue to use cisterns and dug wellsibr domestic purposes. Many cis-
I 

terns and dug wells are polluted and steps should be taken to filter and 

purify this water. Contamination 'by surf'ace runof'f may be lessened by 

proper well construction. 

During the course of the field work of th.is investigation 115 wells 

were visited. of' which 65 percent were shallow dug wells. About 65 percent 

of the wells are less than 40 feet in depth and 23 percent have a depth of 

less than 20 feet. This preliminaty study indicates that there has been toq 

nruch dependence on shallow.dug wells and that the deeper aqu~fers have not 
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been thoroughly tested. In parts of Labette County is seems impossible to 

develop ·either a whallow or deep well. Three examples will be given of 

good wells that have been drilled recently. 'I'hes~ wells are located in 

three areas which formerly depend~d on meager supplies from shallow dug 

wells. 

Two wells were drilled recently near Altamont which were reported by 
I 

the driller to yield about 50 gallons a minute. These wells are about 120 

feet in depth and obtain their water supply from the Pawnee limestone. 

I 
Almost all the wells. in Altamont are less _than 40 feet in depth. Two wells 

' , 

in Bartlett have been drilled ~o a depth of approximately 100 feet. The 

driller reported these wells furnish good potable water supplies. A well ' 

belonging to F. w. Closs was drilled on a farm in sec. 28, T. 31 s., R. 30 E., 

east of Parsons. This well was reported to yield an adequate supply of water 

for .~tock and domestic use.- The water has a chloride content of 1,380 parts 

per million which is fairly high for drinking purposes. The owner considers 

the water satisfactory, however, and plans to install a water system in his 

home. This well has a depth of 100 feet and is in an area where water sup­

plies· have been generally difficult to obtain. Water containing a fairly 

high chloride content is satisfactory for stock purposes. In many areas 

wells probably can be drilled wher~ the ,vater would be too highly mineralized 

for domestic use but ·would be satisfactory for stock use. 

Adequate dome~tic and stock supplies are difficult to develop in Labette 

County, but I would like to emphasize that in many areas the deeper aquifers 

have not been tested. Til~ program of constructing farm ponds for stock pur­

poses should be encouraged as a supplemental water supply. A thorough study 

should be made as soon as possible of the ground-water resources of the county. 

I ' 



REFERENCES 

Jewett•- J. M •• 1~5• Stratigraphy of the Marmaton group in Kansas: 
Geol. Survey. 11. sa. PP• 35-38. 

Kansas 

Moore. R. c •• Frye. J. c •• and Jewett, J.M •• 1944, Tabular descriptions of 
outcropping rocks in Kansas: Kansas Geol. Survey. Bull. 52, pt. 4, PP• 
191-199, figs. a, 9. 

Williams• C. C., lr4, Ground-water conditions in tbe Neosho River Valley in . 
the vicinity of arsons, Kansas: Kansas Geol. Survey, Bull. 52 6 pt. 26 

PP• 29-80• figs. 1-9, pls. 1-3. 

/ 



, I I I -1- J ___ : ____ : --1-- f - l--1i•--1- _r--t - _L 
I -, -· I , 1 I !· i__: • _I· · 1-- ··.1- -· 1 1 l . ' - - -- , • ., - I ' ' , 

I 'l' +--r- - 1- I ' • ' - : ' I - I - : .1 -1 i - ' ----+--i--1- ➔-- 1~-t~[lt F- it-:- r: . : Jj, - _ i -i .l _ i , -t-- '=J-ji~-1--1 -t· . ' . I - . - f , , ' I ; I . I >- , 
- - . _j - ! --1 ' -- ' · _ _ i I , - ; , ' _ - --

--1 -- - - • ; I I I ! - ' - - ,--- I I ' J - - I 

-- , i I ;I , . , -'~ +- i : ; ! t . - • r : + i ---1-- -~--~~t _- --
---- , _ -1- i I I. - - -·t ' I I 1---- ! -.1-1 j__J___--

1 -~ ' • ' . - . ' ' -
! - i-- - --1 - i I I . ' I I ___ J ___ ;__ .; - : - I I I . ' _(_ - I_ i-·- - .. l ' . - , , ~ , . ' . . - ' - . r , . -• .. 

. I j---1 --r-·7 -·-r- I ' . I ' ' i ___ .L ___ -1----+_- ' .. t- . ·. 1' I ---- --- ----;- -·c -- 1-- - - I I ---1----;--, I ' . I '---· _ _j____ I 
;__ -

1 

_ _J__-r-----t-- I -, 1 • , , '--r- -' I I · ~----~--t7 -f-t--1--1 __ ~. :_ -:. _;_ if·_·--_.---.+-. __ j_••-·t----. '-t--~----t-r_ -~r-I--1---i--1 ; ---r~·~-~I , /_ -t-- ---r- ··r- - !_ -~-+--t-+-1- f _'_ -i-~-1-- - I I 

i- + I --- --, I 1_L ; +-~ 1-r l_r : J -~ -l- L+ 1-r 

--- - ~- , i , -- - . --- 1 , . . t - [_____ , , 
•- - -- - - - - - I . ! ,_ - C -r I . 1 i ti -~--- 1 , I _j j -- --+ t j , L I T ! 1 , I : _ - - . 

·-1·---f- --t--- - -11_ - ·_· -_--·t·-·1-·-- __ r-_---; i __ l _____ -+_-~_-+-: 1--"-t---,---1 -· -- . -l--1··--
1 1- --i l-t---+ ' I ' I t----+.---- I · " -- ,- - - - - - ' ' ' . ' +-- - - , L 

· , · - ' ' ' ' -I - 1-,- · I i ' ---'--- - ---
1 - --i- --- - - L- I_ I _j - i t ·:- I I ! _l_l-:--1--1 i -l ,t-' I ___ j--

- . I I ' ' - • ~- "~ I I ! ! - -- - I 1 , 1_ _ --
1 

1 1 : __ _.__, --; ----;--

1 

1 : , 1 __ -'---r·- -
- - 1- I 7 . _j_ - ;-- -~-- -, 1 · __J - -l- --,- -, I 1' I -l -- : --' . , _, --'---c- , , 1 I _ , --t -- • r , , 1 , 1-- , I 

. t_J( __ i ___ ---r --J_t i--~ !---f- 1 1 --- 1;_ ~ --r--1' ij- t ·1__
1 

_:~ L l. -I ---t- -l i-_, - ' I , I I . I I - t ' - - -- ,-.. -· 1 7 I I 
.• , ' - • I > • - . - - ' ' ' J -- ·, I - I ' ' I ' I . I - -• . , ' ' i . ' 
l 

I - '--· -; ' i ' : I - t --, I I ' ; +· . I ' ---- i ! ' ! 1' j___ ; - '1 . -· I I ' ' ' I - l - t - -; I 41 ! I 
·• ' -- 1-···· I - - ' - ' I ' J 1·- . t ' - 1 

1 

I · · I , -- -- -~- - -1 ·T ' - • i I - ' - - • -- - - ' - -I I ; I - I -I I ' - L_,_,.: 
, - - . - i , . _ ~ -l-+ f - L f ! : i- ' + : ' . 

. ... . - - - • --l-- ,, ~~-. - _, __ i I I 
-1-- I , I ~~[J , I 

' ' , - j -,_ - I . • - I ..,,. , t _l --}J=tB L -1- ' +- ' . I ----- -

' . -- . 
- - I I • _,___ - ' , - - - ----t-. __ -l--+- - -- - • 1 • , , , _ _ . , -• • 1 , r:: _ I _ -t r - 1 _ _ 1 1 --1-----+--+ 
- - ' ' - --- 7 ' ' ' I ' T ' . -- t7 I I I -i l -1 +r-- -~-- i -L- l-_-~ -- L -1 1--1-r I_ _;_ i -- - ~- -: -~L- ; - :~1 I - I ' H- l ~ + 1 - ___ j H t ! I I I . 

-- I i J_ .. -- - -- , ! i i -··1-- i - t- -,--t- . , . , --+ - --: - -i-- --+ I +- ! i + _J ---- • -r \ . ! _1~, 
-- -·-7 ' . ---"- -- -i-- r . , ' - ' ' J --t -,- -,- ~ ' , I f- --r-- -:--]-, I t ' - - - ---:---~ ' '1 

O ' ' 0 ' O 4 -- O - I ' '- ,__ I ' ' I L. - • I • , J_ ~---r --r- , I · . _, -,- -- · • 1 • , , • -•---1- -1- , 

1 

, 
i- -~---:-- ,- • I ! _j_ _ __; ____ :--f-•-, - ' ' __ : -i- -; + :; 1----, ' , ! : ___ - -

' - ' ~.- · ' ' ' -· ' · , , • · -1 ·I , I 
. +- ' IL; . : ~ ·t -'- t . _ •- , ~ : , -: ; u ! ➔ i- i --- -·-- --

- L [__ --- . , i , , ' ' --• -~-, , ' , I . . •- 4 - ~' ' I I ' I f _ --+ __ i_~--- 1 , ~! ---l· -,----[ , : · , ______ 7 ~• • ' , _ '---t - I I ----i---j ' ' ---,--------, _•. : '---···-, , ' ,!z,_ -, i r I I , ' 
_l.____j_____-+----+--t- ! I _i_ -----1 · - < : , , ,___ ,- . , ·._ • : • L--'- ·. l , ·; . ' , ! ,_ t - ---, . : 

+ L~ H-: - T 1 __ _ _ i · 
1 

: • • ' _, ~ ~_F">Cr_-"' -· · - · ,- 1 L 1 : : l i 1 1 ! : , -t -i----t-

4

H -
: I : _j_ J ___ 1_ 1'-T-1 .- +·-•-· , + r-, '" '_; -•- 1-- . : ' ,_ - -i 1 l-t,·-r ii i- -~----+-- ---' . -t ~ ' ' I I a •- - ' ' ' -- - t . • - t- - 1 ' ' I I 1' - - - - I I I I I : ·--1-----1- - I I - i··-----~ ,--, ' -- ----1 i l I \ , __ 1· . i • --1 ·• - \ -i--!- -1-- : 

1 

• ! --,- • · , ! L i -- : : 1 .- ' - , :- I ' i.. -- • -i ·: _ ~ f I ___ , - _j__ + - r -t-- I I --- -- - --- t . ; . ' ' ' - . -. - -- ··t- . !. i I - ' - :_ __ _,_ -- f \ I t r -·-l ~ i ! T I 
1 

__ - r , , . 1 

1 

_ -- - r . , . , - - , . , L .. , + . ~ 1 , __ t _ - - , 

1 

. --r---1 _j _ i

1 

- t 1- ,_ -, - r - , 1 , • t · : _; "- -- , -: : 1 t ...1 + ~ -j- -- -- -1 r 
1

_ _ _ i : 

1 

· --, 

1 

----' - I ' ' ' - •-r-- -- : I J_ --+ -- . . I ' ' I -+ -- -- . ' I ·: i -· --1 _JI -, : +-' - -- . - ! - i : . - --- . • ' ! ' ' . ' -- -- - ,- ' I . 4--+-1--T , ----- C- + , : 1 ! -- , ., ; , -'--•-7--.,--7 I , I ' 

I i I ' l -t .. ..., - . I I ' ; - t ·- I . ' ,- --,- I I I • I . ---t ' - ,- I . ' • ' l . . - - . . --- • . i ' ' . 1--- -_ :~l--- L--1-_ -1--r_ LL~ : , -i 1 7 '-1--,, 1 , , · . -r -f I ! I -- -1---' -,---, · I I ' ' ' ± I f--1-- ----r--- I I ' i l l ' J ~ J ___ l -.: ,__ - l___ - ' - ' -

-~~-i=t~~~· -
' i t--- •- .!-----L- .. I I - --

- --•·-. _--+.-_---~I-_-- t i I -- -

-· -r J~- --~ ---
1 I -

--: - 1- , - -
---- ·-r--1---t-

⇒~I 

-!⇒ ITl I rffl-" 

i ' 1 I 

--f-- - _ '_ : __ t·t -t--t-l , -
· I I · 
I I -i--· 
' I 

- - ,--i- I -
' 

- - - ---i 
_J ----+-

-.1 

., ·.~ 



.. 

••1••·•'''"••c1 ,,, •• ,~••--o,... 
•• I'. s ••• Io fl ... I ' • s I ' . I II . . . ~ ! ! 

. : . . 
"' . : . • . • . 

• . 
~ • C . • . 

l • 0 : 0 ~ 
0 . ! 

• . 
C ] .. . . 

~ :. c ~ 
. : . c ~ .. X 0 " " 

I I □ I I I □ I I I □ 



p LI nu RY liEPOl ,T ON . BE UN 0-WA TER 1.E OORCE 

By G• c. Pre•oott 

I N'UiODUCTIOV 

F LAB TE COUN TY, .KM,SAS 

An inve1ti ation ot the growid•water re souroe1 of t e Penneylnnian roo]ca 

i n Labette County, Kaneae, wa1 initiated in May 19•8, by the Geological Suney, 

u. s. Department or Interior, and the Stat e Gsolog,icnl Survey of lanaa1, in 

cooperation with the Divi-aion f Sanitation or t he Kanse.1 Stat e Board of .Health, 

a nd the i v ia ion of a ter es uroe1 of the Ka.nsu State Board ot A rioul ture. 

URPOSE OF I V "S TI GA 'l'I ON 

'l'he study waa undertaken at the request of Dr. Ulon Bauman, X..bette County 

health officer, and Oden Jone,, Divi•ion or Sanitation, State Bo rd ot Health. 

Neo1ho, Cr awfo rd, and Cherokee Couutiea were t o be i ncluded in the ' nveetiga­

t ion, but owing to the limilarl ty ot their ground ... water probl ems to thoH of 

Labette County a.nd the limited amount of time. the preli .inary work was limited 

t o L bette County. There i a a ori tical water s hort.a e • particularly among dairy 

armers, in t.hi 1 county. :i.any farm.ere had i nadequat. water suppli•• or d.cnne1tio 

and etock u••• Dr. Bauman r eported that 90 percen t of the welle were polluted. 

The city of Al tamont, with a population of 600, was • ithout a public water 

supply, Private domeetio well• in Altamont weJl'e inadequate, and, aooording 

t o the County Heal th Department. many were contaminated by aurtaoe runoff or 

nearby o••• pool,. 

FIELD WORK 

!he field work waa done d ing May and June 1£148 , by c. K, Bayne, 



v. c. Fiah•l• a.nd a. c. Pre■oott. ot the Di vilion ot Ground Water, J. v:. 

Jewett, of the Stat. GeQlo lcal Survey• spent. som,e time i n the tield &dYia1ng 

on varioue eolo io problema that aro••• Some pre'V'ioue ground.water work 

had been don• in .l.abe t te County by G. :1. Abe•r a.thy of' the State Geological 

SUJ"ffy. c. c. Willi.au 1nve1tigated the round-water condition■ in the Neo• 

eho River Valley 1n the vicinity ot Paf'.acma in 1944. In the ooune ot the 

preaent 1tudy, 126 ell■ wen vi■ itied and pertinent information wae obtained 

from the owner■ of the wella, 'WIP..ter aamplea f'rom 53 well• were collected 

and H n t to the Di.via1on ot Sa i tation, State Board ot eal th, where they 

were • · alyzed or chloride and nitrate oon en t by R. A. Stolt e.nberg , ohero.i.1t. 

Almost all the water-well driller■ n the area were contacted for information 

on the well• they had drilled. 

GEOLOGIC FORMA I .,S AND THEIR WA TER .. BEJ.Rl G PROPERi'IES 

G iRAL COliSI VERA Tl IS 

Pennsylvauian rooks dipping ently westward orop out in IAlbette Cowity, 

The area of eaoh forme.tion outorop within the county la shown on Fi.,.u.re l. 

Two •nerali&ed oroa• section• of the outcroppin rooks in Labette County "" 

shown in Fi ur•• 2 and I, '1he orota ■eotion1 ehow the general relationahip 

ot the f'ormaUone. The ol deat rook formation exposed at t he surfaoe in the 

oounty 1• the Cherokee shale whioh crop• out i n the •••tern part of the 

oounty. Formation• overlying the Cherokee ahale, f'rom t he oldest to the 

ounge1t in age, are the Fort Scott limeatone, Labette ahale, Pawnee lime­

stone·, Bandera shale, Altamont limestone•; Nowata shale, Lenapah limestone, 

and !iemorlal ahale. lheae formation• oousti tut• t e Marmaton grO\IP• The 

Bourbon and Broneon group■ of the ¥ieaouriaiJ. aerie■ are round in the we1tern 

t t1rd ot the county. A small area weat of Dtnnia in the northwe1t corner 



hae expoauree of rock-a of the Kaneaa City group. the youngeat consol idated 

f ormation• in the cowity. 

· The above Pennsylvanian rooka aupply moat of the water &vailable to 

I 

wel • e.xce ot the well• in the alluvium of the N'eosho River and other ftlleya. 

'lh• ultimate souroe of' the water pumped in Labette County is from p4'"ecipita­

tion on the outcrop area. Thi a water c.ov-ea slowly westwara t hrough the rooks 

in t he direction of regional dip• 

Potable round•water aupplie• -. can be obtained from 10• ot tu foraationa 

at shallow depth•• Deep wells in Labette County g·enerally yield :rniner&li1ed 

water, The problem ia to determine the formation• that yield suitable water 

auppliea and the depth at wh ch the auppliea can be obtained. 

CHBROKEE SHALE 

The oldoat rock ormstion that o opa out in the county ii the Cherolme 

ahale ot the Deamoineaian 1erie1, Thia formation ia variable•• to compoai­

tion, and tho~ li ht and dark shale predominatea, ·, much aa.ndatone, ■andy 

shale, 10.me importa4 t ooal bed•• and a few thin lil!lestone beda are preHnt. 

The thiolmeu at t ha outcrop ran~• from 400 to 600 f eet and avera~•• about 

450 feet. ihe Cherokee f ormation contain• muoh water in its lent icular aande. 

HoweTer, its water may often be aal ty or tH te of s ul hur. 1'h.ia ie especially 

true of water obtained f rom the . ulky coal member which often contain■ natural 

gaa. 

A W'ltll on the f arm of' Ferd Hellwit• 1n t he SE4 SEf He. 6, T. 34 S., R. 

21 E., ii lSO feet deep and derivea ita water from th& Cherokee. It yiel '1 

an ampb aupply of wat.r •hioh 11 reported to be rather hard. George 

Cunningham has a du we 11 1n the SN'• Si¼ Ho. , , T. M S,, R. 21 E •, whioh 



1a 24 f"eet in depth and produce, an adequate amount or palatable •ter. A 

drilled Yell in the S'~ S\~ •eo. l.-'• t. 3S s •• R. 20 E. • owned by B. w. 

P1naon. ia ,so feet deep an.d yield• a large 1upply of ••lty water. J. w. 

lUckle. who liTel in the SB,i mi; Ho. 11. r. :52 s ... R. 21 E •• baa a drilled. 

well 8t feet deep that ielda an abundant aupply or water whi h haa a strong 

odor of hydro en sulphide. 

T SCOTT LI •STONE 

1'ne next ol Ht formation exposed •t t he surface i a the Fort Scott lim•tone 

(frequently ref erred to•• Oawego by drillers), the baaal 'on:ation ot the 

Ma.nnaton r;roup. 'l'wo limeatone 111em.bera with an intervening blaok shale member 

oompriae the Fort Scott limeatone. Theee are, tro:m top to bottom. the Hig-

gin• ille li:m.e1tone • the Little Oaa • shale• and ' he· Blackjack Creek lir.ieetone 

member. The charaot eriatto t hiolmeu of the Fort Scott ii a out !3 feet. 

Aocordin to well drillera a d ell record•, the Fort Scott i 1 a fairly 

adequate water-bearing ormation and lD!llly wells tap ita eupp ly:. The Little 

O•ae;e member eeem• to cont ain the mo1t water. Shale ia not ordinarily a 

ood aquifer, but the Li t-tle Osage u platy and oontaina any cleavage oraclal 

a.n~ plane, along which water might lllOffe It is oHible that a poroua 1one 

at t • baee of the Hi ginaville may supply tne water rather t h.an the s hale 

sone or the Little aage. Th• quality of the Fort Scott water ia generally 

ood• al thou h it 11 aometimu salty or a1.1lphury. Some ga• may be obtained 

from th• Fort Scott. 

One of the bo1t we-lla recorded in the inver tory waa a well owned by 

Leonard Poat who live• i n the .NW;t NW¼ ••c• 2s. T. Ms •• i. 19 E. Thi• ••11 

wa1 175 f eet in depth and derived the ma jority of' i te water t'rom the Little 



Oaage me ber Qf t e F rt Scott. Mr . Poat re rts t ~t h water h•• • ali h 

R. O • , ia l f t deep and 4 .feet n da:.m ter. 1'h s well is rtt orted 

' 
• Bil l ing n gets a lar aupply o ■al wa.ter 

ro 

re orted ha e lt ftt r ,raa e ool,Ul er ed in the Li t le Oeage me er or t h 

• r Soo • 

'1he 

LAB 'l''IX SHALE 

b . te ahal con i 't• o fr :in SO to 1 t r ola, lh&l , •• 

tone bed . It also oontai d a 1ew t 1n coal e.nd li 

nds n• member ( ru i t au eurf'ao.,) , al tic la.r bo 

lytn in t middle an lowr part. of t e Labette . The L&be te furniebe■ 

w ter to r w w 11• i th area, b ti pparentl a re.th r i ns 

a if r . Th exte t of t e • l!I not wel l known. 

J . H. Fowl r, w o lives 1n t1e · , seo. 8 , T. M s., R. 19 ., had. 

well dr lled l 77 feet to th . F'ort Sc tt . a.ter was enoounter ed 1n the 

La ette d gas in F'ort Scott. l order ~o utili se bot. , a plu •• 

serted a t l S:S feet t wt separatin -water r pi?t pe et,-t.in 

the onduo t. as to · aur ~ee and enot h r -· ipe Gflrries the a undant 

SU pl 0 d tas t on . A typioal well in 

t ha ta· 8 te , owne Flo d. ca, bell , is in. t e S · 

R 21 • 

fall, but fails <i rin exte si·.-e dry period• • 

PA LI ..... S T01B 

The upper part or he Pa.wnff li · atone oo 1 ta of wo pershtent 



Cooperating Agencies 

Kansas State Board of Agriculture 

>ivision of Water Resources 

.ansas State Board of Health 

Division of Sanitation 

UNITED STATES 
DEPARTMENT OF INTERIOR 

GEO LOG I CAL SURVEY 
AND 

STATE GEOLOGICAL SURVEY OF KANSAS 
DIVISION OF GROUND WATER, UNIVERSITY OF KANSAS, LAWRENCE 

Augu•t 13, 1948 

Dr. Leon Ba.Wll&llll 
County liealth .C.partl'llel'lt 

Labette ounty, ltansaa 
ar ao n, .Ka:n 11111 

Dear r. Baumann, 

Address Reply To 

Federal and State Geological 

Surveys, 

University of Kansas 

Lawrence 

I an transmitting herewith a oopy of a report by G. c. Pre.acott pre• 
pared aa' a re■ult of hia preliminary study or the ground-water resourooa of 
Labette County. Early in the courae of .this inveatigation we concluded that 
a aat iafa.ctory atudy of the .ground water in Labette County coulu be made only 
in cooperation with all the well drillers in i:he area. . I feel that we could come 
out with -~~e Tory worthwhile information it we could work with the drillers 
and collect information on every well aa it 1 a be,ing drilled. 

In aom.e p laces .in ~bette County it is impolSible to develope a satiafaot ory 
well ht.it in many p la.eea the farmer., have not ma.de any tests of the deeper suppl­
ies. , l a rge p.ercentai e. ot the we,lls aro shallow du.; wells which are generally 
polluted ru1d fail quicttly durin dry weat her. Very frequently a drilled well 
encounter• a sat i sfactory aupply of water in Labette County 

ue to .:;he pressure of o ther work we wi ll not e t t o devote much time to 
Labette ount y i'or the next few months but 1 b op e that we can be in a more 
systemat ,i o stu y n&xt Sll.mmer. 

I believe co~dj. ti one !lre f'avorable !'or the developme.n·t of a. lllUnioipal 
.suppl y at l t a.mont and .. hey tu"e oint a.head l'li th some, t s sts. e are keeping 
i n touch ·ith developments thero. 

f' you · tavo any questions ragardi the enclosed memorandum l will be 
very .la d to discuaa them wit you. plan t o be out of ti:nm for about two 
weeks but as soon as I return ivould be la.d o come, to arsons. 

cc : J • M. Jewett 
Odgen s. Jones 
John C. Fr, ... "-"""'-

Very truly yours, 

V • C • i-'bhel 
Ui 1triot Engineer 
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East-west geologi c profile through the northern part of Labet te Count y. 
by A-A' on Fi gure 1~ 

Location of pr ofi l e i ndicated 
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Eas t -west geol ogic prof ile t hrough the souther n pa.r t of .Labette County. 
by B-B 1 o~ Fi gure 1. 
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Fig. 2. East-wes t geologic prof ile through the northern par t of Labe t t e Count y. 
by A-A' on Figure 1. 
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Locat i on of prof ile indi c~ted 
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