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GROUND-WATER DATA
COLLECTED IN THE MISSOURI RIVER BASIN UNITS IN KANSAS
DURING 1949

By Delmar W. Berry

INTRCDNICTION ;ﬁr‘ / M-’ijﬂa.
‘ / L

Ground-water studies in the Missouri River Basin were begun by the
United States Geological Survey during the fall of 1945 as a part of the pro-
gram for development of the resources of the basin by the qptted‘sggbes Bureau
of Reclamation and other Federal Agencies. The studies ogcihe ground-water
resources in the part of Kansas that lies within the Basin have been coordi-
nated with the cooperative program of ground-water studies already being
carried on in Kansas by the Federal Geological Survey and the State Geological
Survey of Kansas with the cooperation of the Division of Sanitation of the

Kansas State Board of Health and the Division of Water Resources of the Kansas

State Board of Agriculture.

Areas in which ground-water data have been collected under the Missouri
Basin program include the Almena Unit in Norton and Phillips Counties; the
Bostwick Unit in Jewell, Republic, and Cloud Counties; the Cedar Bluff Unit
in Ellis, Rush, and Trego Counties; the Glen Elder Unit in Mitchell County;
the Kanopolis Unit in McPherson and Saline Counties; the Kirwin Unit in
Phillips, Smith, and Osborne Counties; the St. Francis Unit in Cheyenne County:
the Webster Unit in Osborne County; and the Wilson Unit in Lincoln County.

(See fig. 1.)
Most of the ground-water data presented in this report were collected

during 1949. Most of the data collected in these areas prior to the end of
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FIGURE 1.~ UNITS OF THE MISSOURI BASIN IN KANSAS WITHIN WHICH GROUND-WATER DATA ARE BEING COLLECTED.




IQFRQDUCTION 3
1947 were presented in a report gé;gh was mimeographed in September 1948
and most of the data collected during 1948 were presented in a report
éﬁich was mimeographed in November 1949. This report is the third of a
series of annual reports on ground-water data collected in the Missouri
Basin units in Kansas. These annual reports are a means of more promptly
releasing for administrative use the data collected each year. Data that
are included in the annual reports for a given area will be assembled
later in a report on the geology and hydrology of that area. An index of
the data collected and presented in the 1947, 1948, and 1949 reports is
given in table 1.

Geologic and ground-water investigations have already been made in
the Almena, Bostwick, Cedar Bluff, and Kanopolis Units. The results of
these investigations have been compiled and are now published as bulletins
of the State Geological Survey of Kansas. Ground-water data collected in
the Almena Unit are included in a report on the geology and ground-water
resources of Norton and northwestern Phillips Counties, Kans., by J. C.
Frye and A. R. Leonard.l A report on the ground-water resources of Repub-
lic County and northern Cloud County, Kans., by V. C. Fishe1,2 contains
ground ~-water data collected on the Bostwick Unit. Results of investiga-
tions in the Cedar Bluff Unit are presented in a report on the ground-
water supplies at Hays, Victoria, Walker, Gorham, and Russell, Kans., by
B. F. Latta.3 The report on the ground-water conditions in the Smoky Hill
Valley in Saline, Dickinson, and Geary Counties, Kans., by B. F. Latta,h
and the report on the geology and ground-water resources of a part of
Kansas Geological Survey, Bulletin 81.

Kansas Geological Survey, Bulletin T3.

Kansas Geological Survey, Bulletin 76, Part 6.
Kansas Geological Survey, Bulletin 8k.

FW N



INTRODUCTION N

Table 1l.--Index to data collected within the Missouri Basin units of Kansas

. _Page in reports
1947 | 1048 | 19k
Almena Unit ! ‘
Map showing locations of wells and test holes..... 18 | .. ‘ .o
Water-levcl mMeaSUYreMENtS .ccvccccscocsccssccssvonss 7. 81 9
Highest and lowest water levelS....coeeveecccceoens e I 7T "' 8
Difference between highest and lowest and net 9
change in water levelS.ccccececccesscesavcocsons sos 4 T i 12
Rydrographs of £ive WellB.csssssoososannrsnscassnss 2le s ! 10 | ..
Record of wellBiseasscsocssocsvansossnsissasscasssse 10 T .. i e
Logs of test holeS.vecccovccrvccsscassscsccnccaces 19 P .. ! .o
|
Bostwick Unit ; ;
Geology as related to ground water...eeeececoccces W .. .
Map showing locations of wells, test holes, and g |
water-table contours during 1948.....0000viennes bo | .. ' ..
Water-level measurementS.c.ccccccessscccacscssscans 60 | 12 | 14
Highest and lowest water levelS....ceeeeccecscccss e 11 13
Difference between highest and lowest and net {
change in whter levelBisssssscsnssasnrtonbscnnes wrs | 11 13
Hydrographs of five VellBessewssassunssnsonvnnsine sav | we 15
Record Of wellBecerrnnsnssnnenpnosnunvasnannnossnss 50 | «» e
1oge OF te8t HoleBasssssirsusssssaniapaqnmnssnsmnss 65 e . e
Cedar Bluff Unit : |
Map showing locations of wells and test holes..... 108 i - 23
Water-level MeASUreMENtS.ssceccessasccconsscoscons 112, 14 | 17
Highest and lowest water levelS.....ceeeseecsceces ees | 13 1 16
Difference betwecen highest and lowest and net | !
change in water levelS..ccecececcccecccecnsnsccns san | 13 1 X7
Hydrographs of £ive wellB.ccsessssssssnsavancssnes sox | 15 2k
Chcmital analyses of water sampleS....ceececaveess 110 | s 20
Recird 6F VRllBucssswomvrsscnsenmn s onmomesssmass 11 | .. | 51
loge of Yt BOLEB.ssrsrraerscessasnpns sussssnesen ' 117 | «. | 25
i
Glen Elder Unit ! |
Map showing locations of wells and test holes..... 125 | .4 5
Water-level measurementB.ccesccsscsnssvsscnssvasss 126 + 18 | 59
Highest and lowest water levelS....eceececcccccncs sow 1 AT 58
Difference between highest and lowest and net !
chénge 10 vater levelficvsvsvisvrnsrsuvsssnnssmnss cow 1 XY 58
Hydrographs of f£1ve WellBe..evecccscsscsavoccocsss 136 | 19 : 61
Record of wellSeeecocooscevsccccacsscoccossssscsanes 129 1 e | e
Logs Of teSt NOLeS.eseeeeeeevoecosacsoscsacnnnnnns 137 | oo | oo
|
Kanopolis Unit ! |
Map showing locations of wells and test holes..... | 149 ‘ " 5
Water-level mMeasurementS..cceceesecsccsccnssocsoass 148 22 63
Highest and lowest water 1evelS.....eeeeeseesesees | oon | 21 | 62
Difference between highest and lowest and net | '
change in water levelS..cecscescccassscscssceoss (oes 1 21 63




INTRODUCTION 5

Table 1l.--Index to data collected within the Missouri Basin units of Kansas

Continuec
|__Page in reports
1947 [ 1948 10Lg
Kanopolis Unit--Continued 1 }
Eydrographs of £1ve Well8.ceascsvconssssnnansnsosse 153 | 24 66
Loge of €65t BOleBcsssvrsssnsvnesasbasssssmesissvss 158 L, i...
|
Kirwin Unit ; ; ?
Map showing locations of observation wellSseseeees | «ov & 26 1 .4,
Vator=level MEASUremMENtS .oeeeecsersssessoacsscscns e 27 1 68
Highest and lowest water levelS......ocovenensionn | oes - L6
Difference between highest and lowcst and net , ; {
change in vater levellssusssssvsssnnsnsnnsvansns | ses | £ - 68
Hydrographs of £4ve WellS...ecesssnnsnsssssssssnnne eer 136 107
Chemical analyses of water SampleS.ecececcccccccns sow | s» | T2
Logs of test holeS.eeeennne s e e B R e o e o vee 1 ; Th
|
St. Francis Unit i
Geology in rclation to ground water.eeeececececesse ' eee o 3T | cus
Map showing locations of WellS.e.cesessecoscosssae | ous 42 | ...
Watcr-level measurementS.ccccecceccccccoscsaccases . 43 | 109
Highost and lowest water levelS.eeeceeeccccesccees - 41 108
Difference betwecn highest and lowest and net
change in weter levelS.scsoesssssvsosnnsssssns . - L3 | 109
Hydrographs Of £iVe WCllS.eeeeeeeeeeoeesnansasacas | wus 48 | 113
Record of wellS.eeiesenons - PR —— Gl b9 | ...
Webster Unit |
Map showing locations of wellS..eceeeececcenncacas 7L .. vee
Water-level measurement8..cccececceccccccscscsccce I'te 57 115
Highest and lowest water levelS....eeeveeeeccsvons eoo 156 | 114
Difference between highest and lowest and net |
change in water levelS......... MR RS R cee 1 56 | 114
Hydrographs of £ive WellS..cesssesosassscossssssss 178 | 58 | 116
Becords of WellB.essnsvuussssnonnsanss®nsssadinsos ITE | wx | ses
u
‘Wilson Unit ;
Geology in relation to ground water...cececeeeecse eee | 959 -
Map showing locations Of WellB...csvessessccncanes 180 : .. .
Map showing locations of wells and test holes..... sne ] 02 | saa
Water-level measurementS...eeeceessccsassccssasnss 181 64 | 118
Highest and lowest water levelS.eceecesceescoscone 25 63 | 117
Difference between highest and lowest and net |
change in water 1eVvelB.cccssssccesssscssssasssss co. 64 | 118
Hydrographs of five Well8.scsnvusssnssnsasspssnsns - I 67 | 121
Chemical analyses of water sampleS....ececeesocsaas 188 68 | «eo
Record of wellS.eeeeeeuoaass o A SRR B il s 184 ‘ 83 -
Logs Of te8t NOleS.esiveeessnscsoscssscocccscnsons ess | 69 co




WELL-NUMBERING SYSTEM 6
south-central Kansas with special reference to the Wichita municipal water
supply, by C. C. Williams and S. W. Lohman,5 contain ground-water data
collected in the Kanopolis Unit.

Included in this report are data on fluctuations of the water level
in each of the units, a map of the Cedar Bluff Unit showing locations of
test holes and wells, chemical analyses of water samples taken from the
Cedar Bluff Unit and Kirwin Unit; records of wells in the Cedar Bluff Unit,
and logs of test holes in the Cedar Bluff and Kirwin Units.

The ground-water studies in the Missouri Basin units in Kansas are
made under the general supervision of A. N. Sayre, chief of the Ground-
Water Branch of the Geological Survey, and of G. H. Taylor, regional engi-
neer in charge of ground-water investigations of the Missouri Basin units.

The stratigraphic nomenclature used in the well tables and logs is
that of the Kansas Geological Survey. It does not accord in all respects

with the usage of the U. S. Geological Survey.

WELL-NUMBERING SYSTEM

The well and test-hole numbers in this report are based on the location
of the wells and test holes with respect to the General Land Office survey
of the area. (See fig. 2.) The first numeral of the number indicates the
township, the second the range, and the third the section in which the
well is located. The lower-case letters (a, b, c, and d) after the section
number indicate the location of the well within the section. The first
letter denotes the quarter section and the second the quarter-quarter sec-
tion. The letters are assigned in a counterclockwise direction, beginning
in the northeast quarter of the section or quarter-quarter section. If
two or more wells are located within the same quarter-quarter section, the
wells are numbered serially according to the order in which they were

inventoried.

5 Kansas Geological Survey, Bulletin 79.
Replacement page, October 1950.
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AIMENA UNIT

Mcasurements of the water levels in 11 wells in Norton County and in

four wells in Phillips County are being made periodically.

The highest

anl lowest water levels for the period of record are given in table 2; the

difference between the highest and lowest water levels, the net rise or

gecline in 19h9, anc the net rise or decline for the period of record are

given in table 3; and the water-level measurements made in 1949 are given

in table h.

figure 3.

Table 2.--Highest and lowest water
feet bLelow land surface datum,

levels for the pcriod of record, in

Hydrographs of five of the observation wells are shown in

in 15 wells in the Almena Unit

Well  Length of ; Highest | . Lowcst
Sl § chord) ;  water Date ii water Date
) ' YyCars ! level ; level
1-19-19¢cc ! 2 o 1h.95 7 July T, 1949 I 20.18 ! Nov. 30, 1948
1-20-13ad | 2.5 " 25.05 ! July 31, 1947 ¢ 29.35 | Oct. 8, 1948
-30ce | 2 \ 77.08 | Dec. 30, 1949 | 78.43 | Jan. 1, 1948
3pa | 2 !i 26.58 | July 7, 1949 ¢ 30.50 ! Oct. 8, 1948
1-21-35dc | 3.5 i 29.34 Dec. 30, 1949 !! 33.74 ! Oct. 7, 1948
2-21-1bb 3.5 4 20.99 July T, 1949 1§ 27.01 | June 24, 1946
-2bd | 3.5 | 22.1k | July 7, 1949 | 26.19 1t Oct. 7, 1948
-1laa | b | 28.66 | Dec. 30, 1949 { 34.85 | Oct. 7, 1948
-18aa | 2.5 boho.uy l Aug. 29, 1947 | 43.22 | Nov. 30, 1948
-1944 | 3.5 V 63.12 | Dec. 3, 1949 @ 64.90 | Oct. T, 1947
2-22-11dc 3 ﬁ 65.65 | Sept. 2, 1949 | 67.35 | May T, 1947
-26ac 3 | 27.21 i July 31, 1947 | 29.80 | Apr. 26, 1949
-28aa | 2.5 i 47.30 | July 31, 1947 49,70 - Sept. 2, 18hg
2-23-36cd 3.5 L 26.93 ; July 31, 1947 29.30 | Oct. T, 194
3-23-8aa - 2.5 ! 37.35 | July T, 1949 38.80 . Dec. 1, 1948




AILMENA UNIT

o

Table 3.--Difference between highest and lowest recorded water levels, net
change in water level in 1949, and net change in water level for period
of record, in feet, in 15 wells in the Almena Unit

—
i
|

Well number

Difference between
highest and low-

Net rise (+) or
net decline

Net rise (+) or
net decline
(-) for period

l est water level (=) in 1949 | o7 vecord
1-19-19cc | 5.23 +3.49 I +0.81
1-20-13ad ; 4.30 +1.60 +1.08

~30cc | 1.35 +.27 | +.79
-34ba ; 3.92 +2.80 } +.97
1-21-35dc | 4.40 +4.4%0 +3.90
2-21-1tb ? 6.02 +2.03 l +2.1
-2bd g 4.05 ! +1.77 | +2.23
-llaa 1 6.19 ! +4.41 5 +2.78
-18aa .78 | +.63 | +.45
-194d ! 1.78 | +.71 | +.84
2-"g-114e : 1.70 } +1.02 i +1.25
-26ac ; 2.59 i +.92 i +.86
-28aa ! 2.40 : +.11 . +.43
2-23-36c4d ; 2.37 +1.33 ! +.62
3-23-8aa 1.45 +.80 ' -.15
Table 4. --Water-level measurements, in feet below land-surfacc datum, in
the Almena Unit, 1989
1-19-19cc.
o ¢ Water Water X , Water
Rete L level i level Tevia | level
Apr. 25 i 17.70 T Sept. 1 15.60 Dec. 30 1 16.69
July 7 14.95 i Oct. 27 16.18 | .
1-20-13ad.
Apr. 25 27.17 !l Sept. 1 27.99 l' Dec. 30 26.63
July 7 25.95 ! Oct. 27 26.89 !
1-20-30cc.
Rpr. 25 | 177.30 gl Sept. 1 | 77.18 T Dec. 30 tT77.08
July 7 ‘' 77.18 Il _Oct. 27 17.20 L
1-20-34ba.
Apr. 25 28.77 Sept. 1 27.22 Dec. 30 | 27.08
July 7 |___26.58 Oct. 27 27.34




ALMENA UNIT 10

Table 4.--Water-level measurements, in feet '~low Jand-gurface datum, in
the Almeha Unit, 1949--Continued

1-21-35dc.
Water Water i | Water
b l level DS ‘ level “ e | level
hpr. 25 | 31.62 Sept. 1 | 30.08 ﬂ_’ Dec. 30  29.3%
July 7 i 30.7h | Oct. 27 L 29.70 ; ;
2-21-1bb.
Apr. 25 | 2h.Do “ Sept. 1 i 22.68 ” Dec. 30 | 23.43
July 7 | 20099 B it OCt. 27 ' 23-16 !} '
2-21-2bd.
Apr. 25 | 2k.25 “ Sept. 1 i 23.1k ﬂ Dec. 30 | 23.53
July 7 L _22.14 ' ___Oct. 27 __23.37 | 7
2-21-1leaa.
Apr. 25 | 31.55 I~ Sept. 1| 29.3%4 | Dec. 30 . 28.66
July 7 | 28.67 i Oct. 27 t 28.73 ¢ :
2-21-18aa.
Apr. 26 | A43.0b || Sept. 2 | L2.55 i Dec. 30 ' k2.59
July 7+ 4249 ' oct, 27 i U266 | .
2-21-19dd.
Apr. 25 ]" 63.92 | Sept. 2 | 63.L4 | Dec. 30 | 63.12
July 7 ' 64.23 1 Oct, 27 i _63.30 i !
2-22-11dc.
Apr. 26 | 66.86 | Sept. 2 | €5.65 ] Dec. 30 | 6592
July 7 ' 65.88 h__Oct. 27 | 65.80 ¢ 3
2-22-26ac.
Apr. 26 ' 29.80 | Sept.2 | 28.12 | Dec. 30 " 28.45
July 7 ' 27.28 ! oct.27 | 28.30 . !




ALMENA UNIT 11

Table 4.--Water-level measurements, in fect below land-surface aatum, in
the Almena Unit, 1949--Continued

2-22-28aa.
Water ' { Water | | Water
- level Date | joyey || Date | _level
Apr. 26 49.10 Sept. 2 | - 49,70 3 Dec. 30 | Lu8.7h
July 7 48.95 I Oct. 27 . uB.70 .
2-23-36cd.
Rpr. 2€ | 26.30 ” Sept. 2 |  27.71 i  Oct. 27 ' 27.83
July 7 . 27.38 ! i | ;
3-23-8aa.
Apr. 26 i 38.25 i[ Sept. 2 T' 37.75 i Dec. 30 i 38.00
July 7 . 37.35 H Oct. 27 | 36.05 .
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BOSTWICK UNIT 13

During the fall of 1947 five drive-point observation wells were con-
structed along the Republican River in Kansas; three of these wells are in
Jewell County and two are in Repubiic County. Measurements of thc water
level in these wells have been made periodically. The highest and lowest
water levels for the period of record are given in table 5; the difference
between the highest and lowest water levels, the net rise or decline in
1049, and the net rise or decline for the period of record are given in
table 6; and the water levels for 1949 are given in table 7. Hygrographs‘
of five observation wells are shown in figure 4.

Table 5.--Highest and lowest water levels for the period of record, in
feet below land~-surface datum, in five wells in thc Bostwick Unit

Well Length of ﬂ Highest ]' Lowest
number ‘ record ' water Date water Dete
i (years) I level level
1-5-Tbt, | 2 1 4.79 June 20, 1949 8.83 Nov. 2, 19h8
1-5-Tcb | 2 l 18.83 | oct. 28, 1949 22.0k | Feb. 7, 1949
1-6-54a | 2 | 3.80 June 20, 1949 9.80 Nov. 2, 1948
1-7-1bb | 2 i 4.29 June 20, 1949 & 10.80 Nov. 2, 1948
1-7-2da 2 . 1.57 . June 20, 1949 ! 7.97 ! Nov. 2, 1948

Table 6.--Difference between highest and lowest recorded water levels,
net change in water level in 1949, and net change in water level for
period of rccord, in feet, in five wells in the Bostwick Unit

i Difference betwecn Tth rise (+) or Net zize §I) o
Well number ;  highest and lowest] et decline ?i) fe; gi-

; vater level (=) in 1949 iod og rzcord
1-5-7bb *i L .ok +2.09 +1.42
1-5-Tcb | 3.21 +2.39 +.83
1-6-5da ! 6.00 +1.L47 +.6¢
l'7‘1bb : 6.51 +.12 -'31
1-7-2da o 6.50 +1.09 ‘ +.09
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Table T.--Water-level measurements, in feet below land-surface datum, in

the Bostwick Unit, 1949

1-5-Tbb.
 Watcr | Water || Water | . Water
S | level ! pate level Patic level i] pate ;;jlovel
Feb. 7 | 8.68 || May 26 | 5.5C || Aug. 17 | 6.60 i] Nov. 12 : 5.95
Mar. 24 | T.74 ! June 20 ! L4.79 | Sept.22 | 6.54 I Dec. 5 | 6.36
Apr. 27 7.23 | July 29 ! 5.95 " Oct. 28  5.50 26 1 6.70
1-5-Tcb
Fob. 7 1 22.0k | May 26 [ 20.75 | Aug. 17 | 19.80 Nov. 12 ; 19.02
Mar. 24 © 21.85 1 Junc 20 | 19,93-]' Sept.2 l 19.35 § Dec. 5 : 19.30
Apr. 27 ' 21.35 ~ July 29 | 19.16 @ Oct. 28 ' 18.83 ' 28  19.59
1-6-5da
Feb. 7| 9.67 | May 26 ; 5.65 i Aug. 17 | 7.73 § Nov. 12 = 7.62
Mer. 24 =~ 8.58 | June 20 | 3.80 || Sept.23 | 7.58 i Dec. 5 8.09
Apr. 27 i 8.55 ' July29 | 6.94 ! oct. 28 | 6.98 * 28 | 8.43
1-T-1bb.
Feb. 7 . 10.25 3 May 26 | 7.50 | Aug. 17 | 9.02 , Nov. 12 . 10.15
Mar. 24 ° 8.78 !‘ June 20 | L4.29 |i Sept.22 ‘ 9.47 ﬂ Dec. 5 . 10.40
Apr. 27 ; 8.70 ! July 29 | 7.99 ' Oct. 28 ! 9.97 28 10.uk
1-7-2da.
Feb. 7! 7.89 ! May 26 | 5.10 ; Aug. 17 I 5.27 | Nov. 12 | 6.10
Mar. 2k | 7.06 ' June 20 | 1.57 | Sept.23 | 6.16 i Dec. 5 ! 6.51
Apr. 27 { 6.62 - July 29 ~ L.h2 il Oct. 28 i 5.57 28 ' 6.91
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CEDAR BLUFF UNIT 16

Measurements of the water level in 1k observation wells in the Cedar
Bluff Unit have been made periodically. The locations of the observation
wells are shown in figure 5. The highest and lowest water levels for the
period of record are given in table 8; the difference between the highest
and lowest water levels, the net rise or decline in 1949, and the net
rise or decline for the period of record are given in tablc 9; and the
water-level measurcments for 1949 are given in table 10. Chemical anal-
yses of 48 water samples arc given in table 11; the logs of test holes are
given in table 12; and records of wells are given in table 13. Hydro-

graphs of five observation wells are shown in figure 6.

Table 8.--Highest and lowest water levels for the period of record, in
fect below land-surface datum, in 14 wells in the Ccdar Bluff Unit

Well Length of || Highest Lowest |
number record water Date water | Date
N (ycars) level o level |
14-16-17cH 3 iﬁ: 17.67‘:T July 6, 19&9'”: 19.62 | Oct. G, 1948
-36be 3 19.32 Dec. 30, 1949 21.74 i May 10, 1947
14-18-12bb 3 23.34 Dec. 30, 1949 || 27.15 | July 30, 1946
-36aa 3 | 17.90 | July 7, 1949 || 20.85 | Jan. B8, 1548
14-20-35dc 3 Il 13.95 July 7, 1949 16.29 | Aug. 8, 1946
15-16-6dd 3 | 22.00 Oct. 22, 1949 24.33 | Aug. 9, 1946
-13bb 3 13.87 June 4, 1948 14.85 | July 17, 1946
15-17-19ab 3 132.k40 July 7T, 1949 | 140.50 | July 22, 1946
-25¢b 3 11.52 | July 23, 1947 || 12.44 | Apr. 26, 1949
15-18-1bb 3 17.27 ' Aug. 22, 1949 28.22 | July 24, 1946
-16bb 3 | 5.62 July 23, 1947 9.55 | July 12, 1946
15-19-6aa | 3 51.65 | Dec. 30, 1949 || 53.12 | Aug. 22, 1949
-13ab i 3 6.08 July 23, 1947 || 9.30 ! Oct. 8, 1947
-35aa | 3 i 59.45 ! Jan. 8, 1948 ! 70.70 ! Apr. 8, 1948
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Table 9.--Difference between highest and lowest measured water levels, net
change in water level in 1949, and net change in water level for per=
iod of record, in feet, in 14 wells in the Cedar Bluff Unit

Piffcrence between

| Net rise (+) or

| Net rise (+) or

Well number highest and low= net decline ?ﬁ; gg;ligiiod
est water level (-) in 1949 . recorg
14-16-1T7ch 1.95 +1.09 +1.07
-36bb 2.42 +.60 +.45
14-18-12bb 3.81 +.62 +3.81
-26aa 2.95 +.11 +.62
14 -20-35dc 2.34 +.78 +1.41
15-16-6dd 2.33 +.61 | +2.33
-13bb .98 -.13 i +.50
15-17-19ab 8.10 +.52 +.98
-25¢cb .92 +.06 +.09
15-18-1bb 10.95 +1.20 +10.12
-16bb 3.93 .00 +.85
15-19-6aa 1.47 +.41 +.94
-13ab 3.22 +1.55 +1.57
-35aa 11.25 +1.24 +.38

Table 10.--Water-level measurements, in feet below land-surface datum, in
the Cedar Bluff Unit, 1949

14-16-1Tch.
Water Water i | Water
Date level ' Date Yevel JJ Date | level
Apr. 26 18.67 ,[ Aug. 22 18.81 I Dec. 30 [ 18.53
July 6 b 17.67 1 Oct. 22 18.38 & .
14-16-36bb.
Apr. 26 ! 20.05 il Oct. 22 19.70 i Dec. 30 ' 19.32
July 6 19.48 il i z
14-18-12bb.
Apr. 26 | 23.50 | Aug. 22 24 .33 ,  Dec. 30 . 23.34
July 6 | 23.54 L Oct. 22 2L.07 z 2
1&'18'26&3 .
July 7 17.90 |‘ Oct. 22 20.35 ' Dec. 30 ' 20.14
Aug. 22 | 19.17 : h
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Table 10.--Water-level measurements, in feet below land-surface datum, in
the Cedar Bluff Unit, 1949--Continued

14-20-35dc.
_ Water i |  Water i Water
ke level ii Dete f level | Date l level
Apr. 26 16.08 ]] Aug. 22 | 1h.27 Dec. 30 | 1L.88
July 7 13.95 Oct. 22 { 14.57 :
15-16-6dd.
Apr. 26 22.3k Aug. 22 23.20 Oct. 22 | 22.00
July 6 22.17 J !
15-16-13bb.
Apr. 26 | 14.13 Aug. 22 | 14.07 Dec. 30 i 14.35
July 6 ' _13.92 Oct. 22 1k4.39
15-17-19ab.
Apr. 26 T 139.70 |§ Aug. 22 | 139.66 q Dec. 30 ‘ 139.52
July | l 132.40 ! Oct. 22 139.52 | .
15-17-25¢cb.
Apr. 26 12,45 || Aug. 22 l 11.90 I Dec. 30 ‘]’ 12.01
July 6 12.39 ! _Oct. 22 12.46 . ;
15-18-1bb.
Apr. 26 , 17.98 '| Aug. 22 | 17.27 Dec. 30 i 18.10
July 7T 17.35 | oct. 22 | 17.98
15-18-16bb.
Apr. 26 6.6k ll Aug. 22 | 8.18 I Dec. 30 | 8.70
Juy 7 | 579 I oct.22 ! 8q1 | |
15-19-6aa.
Apr. 26 | 52.06 Aug. 22 53.12 n’ Dec. 30 [51.65
July 7 51.95 Ost. 22 | 51.97 .
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Table 10.--Water-level measurements, in feet below land-surface dsatum, in
the Cedar Bluff Unit, 1949--Continued

15-19-13ab.
Water Water . Water
A level veie | level aes . level
Apr. 26 |  6.56 Aug. 22 | 7.25 ' _Oct. 22 7.50
15-19-35aa.
Apr. 26 | 60.02 “ Aug. 22 " 63.69 | Dec. 30 | 59.78
July 7 62.09 Oct. 22 { 61.77 H '




‘1\% le 1l.--Mineral constituents, in parts per million, and related physical measurements of ground watere, Cedar Bluff Unit

+:3 3 | | A Hardness

) £ | | | cety |8

- 8 R o~

o ) S o~ | 5.8 » i o

Location Date of *os |8 “Ho 8 | g '§..4 x| g o a
of well |collection |¥ % |5~ 9™ Hos g - @+ |6™ = 4 ] o | 3 l ' e
g& |88 Hoa ggx 5 "53533’ §$g '§§ 23 B8 ke~ (8o ie 180 o 48 |8

B~ IH gd® |d-| & gvigv gaE 08 48 42 |38 |88 km | 88 | 8 g8 |8

& & |alg |38 & |8 | 3 a2 |a s @ (B¥ '8~ | & e |28 |8
) 1 (2) 1(3) (W) igs)i (6) 1(7)  (8) 7{9) (10) :(31) i{12);(13) (au) 1(1s) i{(16) ! {17) (1_5)__];9_)__(&)_@_1_)

i i : T i '
i Alluvium
14-16-10ad | 3-24-47 [17.5 { 51|7.8| 599 | .. |a0.10} 90 9.8 | 18 | 272 24 21 | 0.6 30 ! 0.05 361 | 265 k2|13
1L-20-28ad | 10-29-49 |22.8 | 57 (7.5| 691 | 32 .31 {109 {17 | 10 | 308 32 29 1 k6 | ... 430} 382 89 6
) -35dc 3-21-47 [19.5 | 62 |8.0 649 | .. | 2 .00 {108 | 9.2 1.0| 296 26 18 L0 Lot 307 64§ 1
14-21-30ca | 10-29-49 |29 59| 7.4 1,040 | 32 | L.70 {156 {29 39 | 284| 262 29 7155 .05 772 508 | 275 14
-3lcd | 10-29-49 [13.2 | 62 |7.6 1,210 | 39 .10 (174 143 43 268 | U416 23 6| 22 .20 ; 938| 611 | 391113
{ ! ' !

-34ba | 10-29-49 [20.9 | 58|7.3 1,980 | 36 .26 | 342 |48 20 19% | 496 97 4 |348 eess {1,480 !3,050: 891i I
14-22-26ad | 10-29-49 | 92 oo | 743 510 | 35 A9 | 76 111 20 | 248 53 9.0f .k 9.0{ .10! 368| 235: 32:16
15-16-21bd | 10-29-49 18.3 | 59| 7.9 |1,120 | 28 .19 | 88 (15 7 1340 | 140 91 | 1.0 1 55 .50 | T30 281 | 2153
15-17-33dc | 10-29-49 [16.7 | 57|7.5 | 1,590 | 3k .24 |258 |38 9.4 326 | 632 55 2! 2.4 .201,190! 800, 53320
15-18-12aa | 10-21-49 16.2 | 59|7.6| 785 | %o .10 | 86 |22 61 356 80 21 4w .30 520 | 305 13 | 30
© -13ab | 3-24-k7 [27.4 | 5k |7.6|2,760 | .. | a .10 |662 |19 I 13 | 298 {1,260 101 |1.3 |70 .17 i2,280 |1,730 {1,486 | 2

-16bb 3-21-47 |[13.9 | 51{7.8|2,080 | .. | a .00 [403 |30 88 |28 844 137 5120 | .e. {1,660 |1,128 | 897 |14

-20ab | 10-31-49 |28 59 6.8 16,090 | 32 | 1k 479 b9 767 | W12 8k 1,870 o1 .8! .40 13,500 {1,400 |1,060 |54

-22bb | 10-31-49 k7.2 | 56 |7.0 {2,71C | 42 | 20 624 |54 41 364 11,460 33 1.0 1.6 .36 !2,!;140 1,780 1,480 | 5
2 -29dd | 10-31-k9 118.8 | 59 | 7.k 886 | 37 .0k 139 |21 i 30 196 | 296 19 .6 i 2.8, .20 | 654 434 273 {13
15-19-2aa | 10-21-49 {17.3 | 60| 7.5 {1,320 | 37 .50 [117 132 | 110 304 | 164 97 5 1130 | .... | 9ok | L2k 175 | 36

-10ad i 10~29-49 (28.6 | 57!7.3 617 | 30 .04 10k {13 ¢ 8.3i296: 29 | 16 10y i 38! 313! 701 5

& Iron in solution at time of analysiss
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- Table 11.--Mineral constituents, in parts per million, and related physical measurements of ground waters. Cedar Bluff Unit--Continued

(1) (2) (3) _1(&) i(S) i (6) i (7). (8) [(9) !(10) ' (11)  l(12) | (13) (1k) (15) . (16)_ | (L (18 1 (19) (20} i(71)
’ ' l ' Terrace deposits !
14-16-1Tcb 3-2) =47 23.1 | 53 ]/8.0! 631! ..'a 0.05]103! 9.2 9.0 | 282 38 28 0.3 3.0| 0.05 383 295 6kl 1
T -20dd 3-24-47 48.9 | 58 17.8: 58+ ..| a .10{ 97| 8.7 4.0 | 296 21 13 2" 40! .o 342 278 35i 3
14-17-1Tbb 3=21-47 35.8 | 60 i8.2 535 a .00! 92111 1.5 | 236 53 16 .2 8.0l .... 340 275 81 1
-25aa 3-24-47 24.0 | 56 | 7.4 3,160 a .10 | 478 | 48 T2 219 51 930 .1} 3.0/ .08|1,690 1,39 {1,210 10
14-18-12bb | 3-21-47 | 30.7 | 60 {8.6 ;2,810 a .00 l 10| .3 | 599 |487| 2k 480 | 7.0; 5.0} ....}1,5%0 53 0196
14-20-32aa | 10-22-49 | 39.4 157 {7.7, €34 35 Ak | 86 |14 29 |26k 4o 30 2| k2 24| k2| 272 56 | 19
-32dd 3-21-U47 43.0 | 62 [7.6, 620 & .. | 2 .00}|100 |12 L.5|276 30 35 | 20 wsins 391 299 110! 3
14-21-35ca | 10-22-49 1.1 | 59 7.5 "'1,600' 27 .26 {214 |38 101 224 538 T8 .5 | 65 .20} 1,180 690 506 | 24
-35cd | 10-22-49 19.8 | 59 7.4 11,670 45 .77 | 226 |78 81 37h 648 41 3| 26 .40 {1,330 884 S5TT | 17
15-16-6¢cb 10-29-49 57 58 | 7.6, h65i 38 .39 86| 4.8 4.8 | 268 T.2 8. .1 6.7 .16 298 234 k| 4
-25bb | 10-29-49 19.7 | 59 (7.7 f 635 f 31 .0k | 96 | 6.8 17 268 16 28 21 36 .20 416 268 48 | 12
15-17-25bc 3-24-47 15.2 | 50 |7.8: 501¢ .. | a .05! 90| 5.5 5.2 | 232 29 6. .31 35 .05 332 247 57| b
15-18-302b | 10-29-49 13. 61 {7.h 1,430 W1 .20 {206 |30 78 336 296 k2 RIS $-Tol18 vee. | 1,060 638 362 | 21
15-19-Tab 10-22-49 30.3 | 58 |7.4 ' 498 . 47 17| 69 1 9.0 2k 212 29 15 31 L5 4o 338 209 35 | 20
-28ad | 10-22-49 : 26.5 | 57 |7.5 11,350 I 36 .15 1148 126 125 260 346 95 b ; 51 .36 968 W77 264 | 36
=32cb | 10-22-49 32.3 | 58 !7.9 11,210 ; 43 .16 | 163 {30 80 316 366 32 .7 ! 20 .2k 880 530 271 | 25
15-20-Taa 10-29-49 18.7 ! 61 [ 7.6 ;1,060i 32 .64 156 |25 L6 294 250 38 .31 46 .30 732 Lo2 251 | 17
-12ad | 10-21-k49 ! 32.9 158 ;7.5 913 29 3.10 {130 |1k 18 244 8.0 L5 .1 1184 5 0% & 628 382 182 | 9
15-21-5ab i 10-29-49 | 11.1 | 63 ! 7.4 {1,050 36 LW 1137 11k 53 1196 98 60 1 2208 = 780 Loo 239 |22
, | i ' | ' ' '
S ' Carlile shale and Greephorn limestone ? | |

14-16-16eb | 10-31-49 | 24.7 | 56 7.5 93&5 32 .34 1150 | 8.0 37 1288 132 62 .2 f 32§ .24 610! Lo8 ! 172 16
15-18-1bb ' 10-31-49 @ 32.8 ; 56 ‘7.0 !3,100 29 ! 9.50 l627 |68 148 1396 :1,570 kP10 1.71 .40 !2,780 11,840 11,520 |15

a Iron in solution at time of analysis. ‘
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Table 11.--Mineral constituents, in parts per million, and related physical measurements of ground waterc, Cedav Bluff Unit--Continued

Q) ) ) W) (5Y: (6) (ﬁ)"m) (m;(mLLig%%égi;gy QL) (35) (30 i) a8) 171Gy (307 121)
! ! owhdd 7 ! i |
| | Dekota formation | | ]
14-19-29dd | 10-28-49 | 350 59 17.7(3,840| 20| 3.90| 17, 9.6, 845 . 5ho | 268 836 | 6.0! 3.910.50 2,270 82 096
15-16-9aa 3-24-47 | 132.6 | 5T |7.8 8,840 .. i a .05| 56|50 |1,763 ; 190 | 523 | 2,460 { 2.4 | 3.5| .74 |4,950| 35 189 | 92
-1kab 3-24-47.1 203.86 | 55 8.0 929 | .. | a .10|121 |1k Y ! 311 106 Wt .7 ko 12| S5TL 359 104 | 22
-18bb 3-24-47 | 188.1 | 58 (7.9 |4,430! .. | a .05]| 92|25 858 | 359 L1l 1,030 3.2 ; 20 .53 |2,610 i 332 38,85
15-17-Sba | 3-24-k7 | 149.9 | 58 | 7.7 |6,800 | a .10 U3 !26 1,460 ; 382 | W61 1,830 | 4.0 | 5.0 | .86 4,020 | 21k 0: 94
-14ad | 3-24-47 | 170.6 | 57 9.0 |5,500 | .. | = .00 87|35 |1,119 i 460 | 556 | 1,298 2! 8.01....03,330| 36| ol8r
15-18-9bb 10-31-49 | 269.5 | 59 {7.2 |3,640 | 38 | 28 562 89 341 ! 280 11,780 298 | 1.0 : 4.1 .44 (3,250 !1,770 [1,540 i 30
=33va | 3-21-47 | 153.8 | 63 18.2 {3,590 | .. | a .00 770 | 334 | 264 860 | 3.6 | 2.0|....|2,100 98 i o| 94
15-19-kad 10-28-49 | 291 {58 |7.6 {1,230, 23 | 4.70! 77 I 208 | 304 | 306 | 125 1.4 .61 .50| 908 295 ; 46 | 61
-27da | 3-21-47 | 156.3 [ 62 |8.0! 600! .. | a .00 : 85 28 1 342 P2 i 12 A1 boOoi....| 388 274! 018
16-18-10cb | 10-29-49 i 168.2 59 {7.9 {3,830 18 | 3.20 ' 21! 12 792 | 344 1 268 i 88 5.0 .8! .50'2,170: 102 ' 0: 9k

a Iron in solution at time of analysis.
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Figure 5-Map of Cedar Bluff Unit showing Iccations of wells and test holes
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CEDAR BLUFF UNIT 25

logs of Test Holes

In order to gain a more thorough knowledge of the character, thickness,
and extent of the water-bearing formations in the Cedar Bluff Unit, an
additional 48 test holes were drilled by the State Geological Survey of
Kanses during the summer of 1949. The locations of the holes are shown on
figure 5 and the logs of the test holes are given in table 12.

Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949

Ellis County
13-16-31cc. Surface altitude, 1,973.3 feet; water level, 15.65 feet.

{Thickness | Depth
_(feet) (feet)
QUATERNARY--Pleistocene
Undifferentiated
Silt, compact, Drown..eceeececsccsocecsscecns 3 3
Silt, compact, light=gray..ccceeecceccccsccess 3 6
Silt, slightly calcareous, buffecccececececes 3 9
Silt, medium compact, slightly sandy, brown.. 2 11
Silt, tan; contains medium to coarse sand and
EPAVELssssavssins amsn e ranssanensiwsnsesess 3 1l
Silt, sandy, light=graycccccccesccccccoccscocss 2 16
Sand and gravel, medium to coarse; cemented
layer from 18.5 to 19 feetiveeeeersocnsnnas L 20
Sand and gravel, fine tO COBYS€.stveecccveces 6 26
CRETACEQUS~--Gulfian
Carlile shale
Clay and shale, compact, calcareous, yellow
O EBrBYecesssoccsosoroscacssososassssscssnnns | 2 ¢ 28

13-17-36aa. Surface altitude, 1,991.85 feet; water level, 11.50 feet.

Silt, dark brown; contains sand and gravel

(20l BEAL)sscissnsursnssasanuivrsnswansnss 2 2

QUATERNARY--Pleistocene
Undifferentiated

Silt, medium compact, sandy, brown......c.... 2 Y
Silt, medium compact, sandy, tan.....c.e00c0 3 T
Silt, slightly sandyecesccsccsceccccsccccnnne 3 10
Silt, buff to white; contains a little caliche | 3 13
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continuec

Ellis County--Continued
13-17-36aa--Continued.

| Thickness | Depth
| (feet) (feet)

QUATERNARY--Pleistocene~-Continued
Undifferentiated--Continued
Silt, lime-cemented, tan, white to cream;

contains some calicChe.cccesceccceacacocnes 4 17
Silt, cemented, sandy and clayey, cream to

LB & oo viawio s Sen B SR S CRE S RS BREE L 21
Clay and gravel, medium to coarse, quartz and

Calcareous ClaYeccccsscescoscccscsssocccsce 2 23

CRETACEQUS--Gulfian
Carlile shale

Shale and clay, compact, calcareous, yellow l l

0 PRV usvisnsnnnosssnsnssunssssaanssnsses | 3 i 26

14-16-6cb. Surface altitude, 1,948.96 feet; water level, 19.38 feet.

Silt, gray, dark-gray, brown (road fill).... 3 3
QUATERNARY--Pleistocene
Undifferentiated
Silt, sandy, calcareous, dark-brown......... L T
Silt, medium compact, sandy, calcareous,
DUPLeccescsseossoscsssssssnscsnsscncsasaccnse 1 8
Silt, tan; contains sand, gravel and caliche & 10
Silt, sandy, tan; contains calich€..ccecesss L 14
Gravel, coarse, quartz; contains limestone
and shale fragments and some cream to tan
- L P S G g 6 20
Gravel and silt, tan silt, and coarse quartz
gravel, lime-cemented, calcareouS...esee.. 3 23
CRETACEOUS=-~Gulfian
Carlile shale
Clay and shale, yellow to gray.......eeee... 7 ' 30
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued

14-16-Tbc. Surface altitude, 1,909.56 feet; water level, 24.57 feet.

Thickness ! Depth
(feet) | (feet)
S5ilt, compact, dark-gray, contains some sand
and gravel (road £ill).eeeeeeecrcscccrcconss | 3 3
QUATERNARY--Pleistocene |
Terrace deposits
Silt, medium compact, sandy, t@N..ccececccccass h T
Silt, compact, slightlyesandy, browh.eecesceces 3 10
Silt, medium compact, sandy, t@N.ececececcssccs T 17
Silt, sandy, buff; contains some coarse sand,
and calichescecs i csescssvcsocesessosacsosscee 5 22
Silt and gravel, sandy silt, buff; contains
small amount of sand and gravel.cecesescescss 2 2l
CRETACEOUS~-Gulfian
Carlile shale
Clay, sandy, calcareous, buff, yelloW.eeseesoas ! 245 26.5
Shale, compact, sandy, calcereous, dark-gray... | 1.5 28

14-16-Tcc. Surface altitude, 1,902.32 feet; water level, 18.80 feet.

QUATERNARY--Pleistocene |
Terrace deposits
811t, compact, DroWlsssssssssisssssvsassssranss L Y
Silt, sandy, light-brown.eseecscesecccssscesces 3 ¥ §
Silt, medium compact, sandy, brown..ccceecececes 3 i 10
B1lE, sendy, tan 1O TYOWEcewuvaswsnpavsssnsnsios L 1b
Silt, slightly sandy, gray-brown; contains a
11ttle gravel.cssssssonsvsssssassnsesssiessons 6 20
Silt, sandy, dark-gray to gray; contains frag-
MENLB OFf ShellBcssavsnssssaoinonopassindsnsei 5 25
Gravel, coarse, quartz; contains many locally
derived pebbles and quartz sandeceesccccceces 5 30
Gravel, very coarse; contains many locally
derived pebbleBecsssvosnsvessvssnsossssnsenss 3 33
CRETACEOUS-~Gulfian
Carlile shale or Greenhorn limestone

Shale, very compact, calcareous, dark=gray..... : 2 35
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-16-18cb. Surface altitude, 1,941.75 fcet.

i Thickness ' Depth

(feet) | jggﬁgl
Silt, Compact, dark.brown0.l.|.0.00.0'..0...... _)+

QUATERNARY--Pleistocene
Terrace deposits
Silt, medium compact, slightly sandy, brown.... 5
Silt, calcareous, sandy, rust to buff; contains
CBLICRE sssuossaonaasepusaseUEs v s ssoesansses 8
Silt, compact, calcareous, buff; contains
CRIICHR «.65 50 2b AAAEFLERABAACRA A EAREIREALERED 6 23
T
3
1

17

Silt, very sandy, calcareous, tan to buff...... 30
Silt, medium compact, sandy, buff..cceceeecccas 33
Silt and gravel; contains some pebbleS..eseesss 5 34.5
CRETACEQUS~-~Gulfian
Carlile shale
Clay and shale, compact, chalky, white to cream;
contatng 11eenbone cssiscistesasessvonssnnnss | 5.5 . 4o

14-16-19bb. Surface altitude, 1,929.22 feet; water level, 38.50 feet.

Silt, dark-brown; contains sand and gravel {

e o B 1 ST 2.5 2.5

QUATERNARY--Pleistocene
Terrace deposits

Silt, compact, sandy, slightly calcarcous, gray | 3.5 6
Silt, slightly calcareous, dark rusty-brown; '

DOBERITIE B 25 o00s wres we o bn 005 mim s im0 5 W s 0 6 o | L 10
Silt, sandy, calcareous, rusty-brown; contains |

CBIRENE S & wn & 6w 0 99 595 5w o & S008I SR SR L Pk
Silt, calcareous, slightly sandy, tan; contains |

L e R B S B ORI RS R0 R SRR RS L i 18
Sand and tan silt; contains gravel...eeeceeecess 2 20
Gravel and tan silt; contains pebbles, and

ghell Preagmentl.coconssssnsassessnsnéasoesses 5 25
Silt, medium compact, sandy, calcareous........ 2 27
Gravel, medium to coarse, quartz, black stained;

contains some coarse SANAd.cccecccccccsscccssss 2 29
O11t, compact, DYOWMlscsssassnevnnoasonsoiossnss 3 32

CRETACEOUS-~Gulfian
Carlile shale

Clay, siity, limey, soft, calcareous, buff..... L 36
Chalk and shale, calcareous, cream to light-

gray and White,ssessssasronsssasosnsosinsisis | L 40

-
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Table 12.--Iogs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County-~Continued

14-16-19cc. Surface altitude, 1,944.02 feet; water level, 28.45 feet.

Thickness Depth
(feet) (feet)

5ilt, dark-brown; contains sand and gravel

(road fill)-oo.oo.ooooooo‘uoooooo-ooo..oo-ono 2 2

QUATERNARY--Pleistocene ,
Terrace deposits

Silt, compact, calcareous, sandy, gray.seseses P L
Silt, compact, sandy, browN.seccccsccesccccose 3 7
Silt, compact, sandy, dark=browhecsccccccecsss 2 9
Silt, calcareous, sandy, rusty-brown...c.cec... 8 17
Silt, calcareous, buff to cream; contains

caliche and a little gravel and sand.....ees 3 20
Silt, buff, and sand; contains fine to medium " | "

2

EraVel.escososcssssccosscessoscsssscscsansace
Sand, coarse, quartz; contains fine to coarse
BraVel.icscessesscrossossssssssacsssssssvsnos 3 27
Gravel, coarse, and chalk pebbles; contains a
layer of white silty caliche, 6" thick at 27

Peelisisssssivsaisassnessssanssssscinnsesens 5 | 32
CRETACEOUS--Gulfian ;
Carlile shale '

Limestone, compact, chalky, calcareouS.ececeecs ! 8 ' Lo

14-16-30cc. Surface altitude, 1,938.14 feet; water level, 55.10 feet.

Silt, compact, sandy, brown (road fill)....... 2 z 2
QUATERNARY-~Pleistocene !
Terrace deposits |
Silt, compact, calcareous, sandy, t8N.c..eos.. 2 : l
Silt, sandy, calcareous, browWh.eccececscoscses 2 6
Silt, calcareous, sandy, rusty=-brown...eeeeeee 2 8
Silt, compact, calcareous, sandy, tan; contains
CRLICHE .60 9 6.8.6.6 8555 660656000508 OB eE BT §009 T 15
Silt, compact, calcareous, slightly sandy, tan
tO DU ficcosassssannsssensvasssspgssssvensnses 5 20
8i1t, calcarecis, sandy,; DULLsssvevcnvessnses 6 26
Clay, cream to white; contains some caliche and
BRI o 5 el o ol o B O e o R B O 2 28
Silt, calcareous, slightly sandy, buff..ceccss L 32
Silt, calcareous, buff; contains a little
CBLIICRE s s s sumutnsvossesens 58e5sessnesngessss 4 36
Silt, calcareous, slightly sandy, buff..cec... 6 42
Silt, compact, calcareous, gray-buff; contains f
BOME BENNG o vion v o 50 5 i w10 5 Bw S w s i 5 b B i I L6
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-16-30cc--Continued,

iThickness ; Depth

(feet) | (feet)
QUATERNARY--Pleistocene--Continued i
Terrace deposits--Continued
S5ilt, sandy, calcareous, buff; contains some
gravel and Sanfcesscsssnssnovnnsssssnsngans L 50
Silt, calcareous, sandy, tan; contains medium
t0 fine Eravelecssceccsncececesccsccassassae L 54
Silt, calcareous, sandy, t@N.cccecccccccocccss 3 57
Gravel and silt, sandy; contains some pebbles
and shell fragmentS.ccccecececescsccccscsses 7 64
CRETACEOUS~--Gulfian
Greenhorn limestone
Clay and shale, calcareous, slightly sandy,
Bray 0 YElloW:eeeeooosossoasssesccsanscnoes | 2 66
Shale, sandy, calcareous, dark-gray...c.ceoese 2 68

14-16-31lcc. Surface altitude, 1,928.90 feet; water level, 43.50 feet.

Silt, compact, dark-brown (road fill).e.e.ee.. 2 [ 2
QUATERNARY--Pleistocene |
Terrace deposits '

Silt, slightly sandy, dark=brown..cscecesceses 3 5
811t, condy, DrOWh.csssanssssssoss@senssssssss 3 8
Silt, sandy, light rusty-brown; contains

caliche at 9 feetiveeerieseeserocseasonsonnsos 6 14
5ilt, calcareous, sandy, buff; contains caliche 6 20
Silt, compact, calcareous, sandy, buffec.ecce.. 5 25
Silt, calcareous, buff to cre@mM.escececececcscescs 5 30
Silt, compact, calcareous, sandy, cream to

MBI EE s vos evnssmasssampuaoss pasnsussmumnsmswss 10 4c
Silt, calcareous, buff, and fine to coarse

gravel and SANA...cseeesceasscscssssssnsssns 8 48
Gravel, coarse, and interbedded silt; contains

some coarse sand and PebbleS.scescsceesccons 12 60
Gravel, fine to coarse; contains pebbles and

SHET] TPOEMBIIED « o.oom x wiu v mwmim s gin e o mwwn R 3 63

CRETACEQUS-~Gulfian
Greenhorn limestone

Clay, compact, light-gray to white......eecees 1 64
Limestone and shale, very solid and medium- !

solid layers interbedded, gray to dark-gray. 1 I 65
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued

14-17-12da. Surface altitude, 1,904.75 feet.

 Thickness | Depth

| (feet) (;gﬁgl
Silt, dark-brown; contains gravel (road fill).. | N

QUATERNARY~--Pleistocene
Terrace deposits
- 8ilt, compact, calcareous, DroWn..scecessscscss L 8
Silt, compact, slightly sandy, calcareous...... L 12
Silt, calcareous, tan; contains some calcium
carbonate particleS.ccecececsssocssescosccace 5 17
Silt, compact, calcareous, iron-stained, tan to
BraYessessoasssarssscssosssepsostsssnisssssnsis 5 | 22
Silt, sandy, iron streaks, tan; contains some !
shell fragmentS..ceeecevcceccaccsscssonssoscns 3 25
Gravel, coarse to very coarse; contains some
COAYSE SANA e eeesersnsessssosensosnseoacnnsons 3.5 28.5
CRETACEQUS-=Gulfian
Carlile shale or Greenhorn limestone
Shale, compact, sandy, dark-gray...e.cceeeeeee. | 1.5 30

14-18-9aa. Surface altitude, 1,981.53 feet; water level, 31.57 fect.

Soil, friable, silty, brownicccecececososcsccecs ' 2.5 2.5
QUATERNARY--Pleistocene and Recent
Terrace deposits f
Silt, plastic, dark-gray to brown; contains *
¢lay layer at § feetessessnssnsninsssssosanias k.5 7.0
Sand, fine to coarsc; contains fine gravel and
brown S8iltececcsveccssscnsscncssssssessccsnnes
Sand, very fine and fine; contains small

amount of coarse sand and gravel and caliche 10 20
Sand, fine to coarse, and fine to coarse gravel;

contains quartz and granite pebbles up to %

3 10

inch, and shale and limestone pebbleS.eicea.. 8 28
Clay, plastic, blue-gray, and brown sxlt....... 2 30
Gravel, fine to coarse, pebbles up to 5 inch;
contalnv CORYEe BBNA.ssssssasvessnsnvsossssis 10 Lo
Gravel, medium to coarse, pebbles up to 1 inch
of chert, limestone, and granitic material... 3.5 43.c
CRETACEQUS--Gulfian

Carlile shalc
Limestone, hard, and black, and calcareous
Shalc......'l.u..l.....l.'.‘.i0....0'00.0.... 105 1 hs
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-18-9ad. Surface altitude, 1,979.65 feet; water level, 18.79 feet.

| Thickness ; Depth

_(feet) (feet)
2 2

. S—

Soil, friable, silty, dark-brown.cecceeceeceee
QUATERNARY--Pleistocene and Recent ’
Terrace deposits
Silt, black, and fine sandeecccceveccccccences 1 3
Clay, compact, stiff, gray; coatains some i
gravel and sand and caliche from 7 to 10.5

Peetesescesecessscsocncsncssvessassecnnncne T.5 10.5

Clay, friable, gray; contains caliche nodules 1

UD 40 & InNessisssvasssnasssssisviessrsnse 6.5 17

Clay, silty, gray; contains some caliche..ess | 3 -1 20
Gravel, and sand, fine to coarsc; contains i |
much limestone and shale pebbles up to : -

B BRNOM s 0 0 dinom o s o mm m m ik dmn e ) 5 I 25
CRETACEOUS-=~Gulfian i
Carlile chale ! |

Shale, hard, calcarcous, black.ccecececscecese * 5 30

14-18-9bbl. Surface altitude, 2,011.47 feet; water level, 46.85 feet.

Soil, friable, dark=gray.cccesecccccccscccscsce 1.5 1.5
QUATERNARY--Pleistocene
Terrace deposits
5ilt, calcareous, tan; contains some sand and
BEBVE) s wosssnss enasansss s vsssnnasbansssssss 2.5 4
Silt and clay, calcareous, buff; contains some
sand and gravelececoccscccssscncsesvocsssses 5 | 9
Clay, plastic, tough, calcareous, gray to i
CEBBIN s ¢ 5606658 5655 Baoba s s s binasshssssnsds 5 too1bh
Silt, buff, interbedded with sand and gravel. 6 20
Sand, very fine, and silt, tan; contains some !
CHILCRE s s vnhsniminsavio ao s v sbiesesssswmssassrws 6 26
Sand, fine to coarse; contains gravel and clay 11 37
Sand and gravel, fine to coarse; contains
caliche, shell fragments, and chalk pebbles 7 it
Gravel, fine to coarse, and chalk pebbles up
to 3/4 inch; contains smell amount of blue, ’
plastic clay and fine S&8Nd.....ccoeveeeaens 6.5 | 50.5
CRETACEOUS--Gulfian '

Carlile shale
Shale, hard, calcareous, blacKk.cesececcococce ! 245 53
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued

14-18-9bb2. Surface altitude, 2,017.63 feet; water level, 51.72 feet.

. Thickness Depth

L (feet) : (feet)
QUATERNARY--Pleistocene :
Terrace deposits '
Silt, brown; contains some sand and ravel.... 4 : b
Clay, plastic, gritty, calcareous, b “fe.ceeees 8 l 12
Clay, hard, stiff, buff; contains scattered
gravel and caliche fragmentS..ceccesccccccss 10 ‘ 22
Silt, compact, buff; contains sand, caliche, i
and limestone fragmentS..cccecceoccocecccece 11 33
Silt, calcareous, buff; contains caliche and |
RN 5 5 om B e 500 8 B R T 5 B D 1 B S 6 i 39
Sand, fine to medium, and clay; contains !
coarse sand 8nd Bravel..ececcccccssccscccscss | 8 47
Gravel and sand, coarse to %-inch pebbles; i
contains many limestone pebbleS.eeecsccsceces 11.5 | 58.5
CRETACEQUS--Gulfian |
Carlile shale ;
Shale, hard, calcrreous, bluc=blacK...seoeeass 6.5 | 65
14-18-9da. Surface altitude, 2,011.59 feet.
QUATERNARY--Pleistocene g
Terrace deposits ' 5
Silt, friesble, slightly sandy, brown.......... | 1 | 1
Silt, compact, sandy, buff.cececcescccvcscccee 1.5 | 2.5
Silt, sandy, rusty-brown; contains caliche.... | 2.5 | 5
811t, compact, sandy, tl@f.esssocscasscsssecssss 5 + 10
8ilt, medium compact, sandy, buff...ccececoees i [ 1b
Silt, sandy, buff; contains calich€....eveevss 6 i 23
Silt, sandy, buff; conteins caliche and some : !
BANdscsosassnasanses AT T 8 | 31
Silt; contains some caliche and gravel...cc... 4 ' 35
Cravel, coarse; contains some sand and some
pebbles UP t0 2 INChececeeccocccrcccsacscans 8 l 43
Gravel, medium, btuff; contains silt layer from |
S fecet to 48 feetieveeeeenns SRR R N R 7 Y0
Gravel, medium to coarse, well sorted, quartz i
and limestoneicisasvincicsssarsssssinssesses 5D 1 555
CRETACEOUS-=Gulfian i
Carlile shale ,
Shale, compact, black, blue=blacK.e.coeeeseess ‘ 4.5 60
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County-=-Continued
14-18-94d. Surface altitude, 2,007.40 feet.

{ Thickness ; Depth

(feet) (feet)
Soil, silty, gray-buff; contains few gravels.. 2.5 2.5

QUATERNARY--Pleistoc.ne

Terrace deposits
Silt, friable, reddish-brown; contains few

gravels.....lICl.iQ......‘...ll...il.l.Ol.l‘ 55
Silt, sandy, brown; contains calich€.sesveeese 3.5 11.5
55
1

Sand’ Very fine to fine.....O.l....l...l'..... 17
Clay, plastic, buff to tan; contains caliche.. 18
Sand, very fine to fine, some medium to coarse

and fine gravely sssssssssnssasassnssassar s 5 18.5
S5ilt, plastic, buff, reddish; contains some

sand and some caliche nodules up to % inch.. 18.5 37
Silt, plastic, gray to dark=browN...ceeeeceees 3 Lo
S5ilt, tough, plastic, tan to buff.ceccsccccces 12 52

Gravel and sand, fine to coarse; contains

pebbles 3/8-inch in diameter..eeeeeeeccesnes ! 6.5 : 58.5
CRETACEOUS--Gulfian i |
Carlile shale ; |
Shale, calcarcous, hard, blacK..esessescoccsns 1.5 | 60

14-18-16da. Surface altitude, 1,993.61 feet; water level, 32.4 feet.

Silt, compact, gray; contains limestone (road |

|
FRIL) e i ass i esutsssFssnnsssvsnnsessnasevs | 3 | 3
QUATERNARY-~-Pleistocene |
Terrace deposits ! i
Silt, sandy, rusty-brown.....eeeeeesccccccvsss L | T
S5ilt, very sandy, loose; contains fine sand at
O feeterecencocnsecocensossescscsscscnssassas 6 13
Sand and silt, tan silt; contains medium to
COBYSE SANAseseecosesssoscoasssscscsanaasnas L 17
Silt, compact, buffecceccceccccoscscccccscaccce 5 22
Silt, sandy, iron-stained, buff; contains a
11tt1e EraVelicsosassasas sai v saanNaTRFasRiss 4.5 26.5
Sand, medium to coarse; contains a little
CORTHE EYBVElessssssassssssrssssssassnsunns 6.5 33
Gravel, coarse, quartz and limestone; contains
a small amount Of PEbbleS.cceescsscsacscocss 7 40
Gravel, medium to coarse, quartz and limestone;
contains a little coarse sand..ccececcecccess 5 Lobs
Gravel, coarse, quartz and limeston€.eeeeeccss 5 1 50
Gravel, coarse, quartz and limestone; contains :
DPADDLOB s 5.6+ o ciiia v divig s o508 S08 * Goa's SrR s e PRES 4.5 | 5sk.5
CRETACEOUS--Gulfian !
Carlile shale !

Shale, chalky and lignitic in texture, black.. 3.5 | 68
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-18-21aa. Surface altitude, 2,005.52 feet; water level, 22.85 feet.

Thickness | Depth
(feet) ] (feet)
Silt, gray; contains gravel (road fill)....... 2.5 | 2.5
QUATERNARY~-Plecistocene
Terrace deposits
Silt, slightly sandy, gray=brown.ccescceccssecses 2
Silt, sandy, rusty-brown.ccccecccececccsesscse 3
Silt, fairly 1oo. 2, buffececcecscceccscocacense 2
8ilt, iron-stained, slightly sandy, gray-buff. L 1k
2
5
1

Cravel, coarse; contains pebbleS.ccescsecscecs 16

Clay, sandy, calcareous, gray=-ycllow...ceceeee 21
Gravel, coarse, quartz; contains pebbles..eee. | 5 | 22.5
CRETACEQUS --Gulfian | t
Cariile shale !

Shale and clay, calcareous, weathered, gray-
VellOW,sessonnsssosonosasssoasesssssoseessed

Shale, platey, yellow to blue-gray; contains
gelonite cryalalBssssasssssnssssanssnad bnss i 3 ;23

30

-
\n

14-19-31bc. Surface altitude, 2,085.04 feet.

Silt, friable, sandy, dark-brown (road fill).. ° 1.5 |
QUATERNARY--Pleistocene !
Silt, calcareous, buffccccscccesscccescsscscsns 1.5 3

Clay, chalky, calcareous, cream-white; contains|

caliche and sand grainS.cccccececcccccsocescs 3
CRETACEOUS--Gulfian

Carlile shale

Shale, wcathercd, calcareous, gray to tan.... 1

Shale, plastic, calcareous, gray, light blue- ;
BrBYececoosssocoscvcssssesscesssossssssensss 3

10

14-19-31cc. Surface altitude, 2,)62.50 feet.

QUATERNARY--Pleistocene
Terrace deposits

Silt, compact, sardy, dark-brown and black....
Clay, compact, grayeccceccceccscccccococssccee
Clay, compact, light=gray.cccsccccccscscnccecs
Silt, iron-stained, gray-brown; contains some

groavel particles.icssssscsssssssassnrncsnsvas
Silt, compact, 5andy, rusty-DrOWD.s.eeeeeeesss | 1

W N

[
n -~ &

w\un
N
w
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-19-31cc--Continued.

‘Thickness | Depth
(fect) | (feet)

QUATERNARY--Plecistocene=--Continued
Terrace deposits=--Continuecd
S5ilt, less compact, iron-stained at base, sandy,

DUffcceccecsonssnccsacssscnssscscccsoccocnsans 5 30
Sand, medium to coarse, and fine gravel....... 6 36
Gravel, coarse, quartz; contains some coarse
8BNAcceocssoscsssscssnscoscspsestosocesocsss 1 37
CRETACEQUS=-=Gulfian

Carlile shale I
Clay and shale, calcareous, weathered, yellow

t0 light-grayicscsssvssnsnspsansssnsssassuss | 1.
Shale, plastic, calcareous, blue=gray.ceeceses ! 1

38.5

14-19-35dd. Surface altitude, 2,108.41 feet.

TERTIARY--Pliocene ?
Ogallala
S5ilt, plastic, sandy, brownicecececcccesocscsss
Silt, tan, and coarse quartz sand, and gravel
cemented by calcium carbonate; contains
CBlIChR csssassssssisisnansnnsvossansossress
Gravel, coarse to l-inch pebbles and fine to
coarse sand; contains small amount of inter-
MINEd ClAYeonscosssenssepsastssnsnosaronsase 8.5
Clay, compact, sandy, noncalcareous, gray;
contains coarse gravel...cecossscossscsccncs 10.5
CRETACEQUS-=Gulfian
Carlile shale
Clay, very stiff and weathered shale, non-
calcareous, blue-gray; contains selenite .
CrYBt8lB8. ossososessescsgepessgsggsnessscsess ¢ L

15.5
26.0

o
o

14-20-32aa2. Surface altitude, 2,089.35 feet.

Silt, sandy, brown; contains some gray silt
(1083 Fil1)eueerroersrocsnersansosssosaneeas | 2 1
QUATERNARY-~Pleistocene l |
Terracc deposits i
Silt, compact, sandy, gray to brown; contains
some clay particleS.ceccecseccosccocsscsssce 1.5
Silt, sandy, gray to brovNeecccccccccccocncscss

A RN
.
i\
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
14-20-32aa2~--Continued

Thickness | Depth
(feet) (feet)

QUATERNARY--Pleistocene--Continued
Terrace deposits--Continued

Silt, sandy, rusty-brown; contains some gravel A5 10
Silt, clayey, sandy, brown to buff...cecee.e.. 5 15
811t, clayey, sandy, DrOWN.ssssversesssssnsnss 3 18
Gravel, limestone and quartz, fine to coarse;

contains clayey, sandy Silt.ccecescccecoces T 25

Gravel, fine to coarse, quartz and feldspar;

contains some £-inch limestone pebbles and l

shell fragments; contains silty clay 1 foot f

thick from 26 B0 27 febt.cesersrcsnsunssene 5 30
Gravel and sand, fine to medium; contains

PebbleS.cccesccssocrcocsenessvecsscnencenses

Gravel, fine to coarse, and gray clay........

Gravel, coarse, predominantly limestone; con=-

tains some quartz and feldspar and a little

DB o s v S R R PR E PR EERE  CCER 6 P4k

CRETACEOUS--Gulfian

Carlile shale |
Shale, non-calcareous, blue-gray to black; |
contains fragments of limestone and satin . ?

BOET  so5s s 4388 IS 65 EERBEHLSEEE SN ESEE R TGS L 48

33
38

Vi

15-17-1dd. Surface altitude, 1,881.08 feet.

Silt, dark-brown; contains sand &nd gravel f t
(road fill)..OO....l.l.‘...."...l..l....l. ; 3 % 3

QUATERNARY--Pleistocene and Recent
Terrace deposits
Silt, compact, sandy brown to t@n.c.ccececcee. 3 6
Silt, compact, sandy, Drown...seeeccescosoces 2 8
Silt, medium compact, gray-browne.ccccccsccscss 2 I 10
Silt, compact, dark-brown..ccceeseccccsccccce 5 15
Silt, compact, calcareous, sandy, gray.ccecse«. 2 1T
B81lt, very sanfly, Er8Yessssasssanvssssisssins 1 18
Gravel, medium to coarse; contains a little
88NAccccossoccscscssvcscssosscsssssssscssscsse 5 123
Gravel, coarse t0 mediuM..ceeseevesccecscnnss L bo27
CRETACEOUS--Gulfian '
Greenhorn limestone :
Shale and limestone, interbedded, gray....... 2 i__29
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued

15-17-12aa. Surface altitude, 1,884.55 feet; water level, 22.67 feet.

Thickness | Depth
Qfeet) (feetl
Silt, friable, sandy, brown (road f£ill)....... 3 3
QUATERNARY--Pleistocene and Recent
Terrace deposits
Silt, sandy, calcareous, t8Neeccccccsccsocsaces 3 6
Silt, clayey, slightly calcareous, ta@n...scee. L 10
Silt, sandy, brown; contains gravel particles. T 17
Clay, sandy, r@Yecccccccocscccsccscoscsczecnse 3 20
Gravel, fine to coarse, quartz, feldspar, and
1IMeBLONCssenssssssssssssssssaanessssnssssne 5 25
CRETACEOUS--Gulfian
Greenhorn limestone ;
Shele, brittle, calcareous, blue=gray......... ' 2 _27

15-18-21laa. Surface altitude, 2,036.54 feet; water level, 10.50 feet.

Soil, medium compact, sandy, brown.csececeesscese 1 A 1
QUATERNARY-~-Pleistocene
Terrace deposits !

Silt, medium compact, sandy, rusty-brown...... 5 1.5
Silt, calcium carbonate, cemented, compact,

sandy, buff; contains sand and gravel....... 2 3.5
Gravel, fine to medium; contains caliche and |

Blltececescasoncsscccscsscscosessosoncconcone M 6
Clay, calcareous, gray to yellow; contains

gravel ani sebin BPBY.ccesscsssssossssarnnses L 10

CRETACEOUS--Gulfian l
Carlile shale

Clay and shale, gray and yellow; contains

wveathered bentoniteeccceccccccesssccsceccocs 2 12
Shale and clay, compact, calcareous, gray and

PELLO w55 5.2 4 ¥ 8T D04 B BAE N8B ER AR SN S 8 20
Shale and clay, gray, yellow; contains chalky

JAMEBLOND . s ssssnsrsssesanensBse s ssessiseyes 3 23
Shale, gray-yellow; contains streaks of bento~-

B, e s o gt aaniasesnuas i gossssasensi | 3 L 26
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kensas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
15-18-27cbi. Surface altitude, 1,919.42 feet; water level, 22.40 feet,

Thickness | Depth

(fcet) | (feet)

QUATERNARY--Pleistocene and Recent
Terrace deposits
Silt, tan, and fine to medium sand.ceceeececee 2 2
Silt, medium compact, sandy, buff.ececccecasss 8 10
Silt, calcarcous, gray=buff....cecceececesecse T b by §
Silt, plastic, calcareous, gray-buff; contains

some gravel at 17 feet.ceccocscoccocssssnsscs 5 22

Silt, sandy, gray, and coarse gravel, limestone 8

0

and qQUArtZ.cccccccscvescsssssscsccsssessscsos 30
Gravel, coarse, quartz, and gray, compact silt 1 4o
Gravel, coarse; contains blue-gray silt to L4k
S A A 10 50
Gravel, coarse; contains some layers of gray |
Biltecssseororecossosecssssscscococseccscsns 9 : 59
CRETACEQUS--Gulfian :
Greenhorn limestone ! I
Shale, blue to blue-gray and limestone........ 4 63

15-18-27cb3. Surface altitude, 1,907.89 feet; water level, 9.32 feet.

QUATERNARY--Pleistocene and Recent
Terrace deposits

Silt, sandy, tan; contains medium sand........ 3 | 3
Sand, medium to coarse; contains coarse gravel T 10
Sand, coarse, quartz and medium to coarse

EXAVE L ca s a st as s ho s as O evesis ot someessnsseens 5 15
Gravel, fine to coarse, quartz; contains a

small amount of limestone pebbles. Blue-

gray 811t st 1B feeb..scsavsanusnsssissnssss 5 20
Sand, coarse, quartz and fine gravel..ccceeceaes 5 25
Gravel, medium to fine, quartz and coarse sand;

contains limestone pebbleS.ccececesscccacase 5 30
Sand, medium to coarse, quartz; contains blue-

BYOY CLR oin il 5 ombne av o o s 0 50 h 6506505505 5 35
Sand, coarse, and fine to medium quartz and

1Imeatone Eravel ssessserseossseesssessonsss 5 40
Sand, medium to coarse, qQUArtZ....ceecececcenes 5 45
Sand, medium to coarse, QUArtZ.....ceeeceecses L 49

CRETACEQUS--Gulfian
Greenhorn limestone

Shale, calcareous, blue-gray to black.s....... ; o | 20
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County=--Continued

15-18-2Tcc. Surface altitude, 1,911.31 feet; water level, 15.00 feet.

 Thickness | Depth
,_(feet) | (feet)
Silt, sandy, brown (ro8d f£ill).eeecoscescovcss | 3 - 3
QUATERNARY--Pleistocene and Recent [
Terrace deposits !

!
!
Silt, compact, sandy, tBNeececcecsecocancsncss L CT
Sand, medium to coarse, quUartZ..cceccccsccccces 3 | 10
Sand, medium to coarse, quartz and medium to !
COBTSE EYAVEl..eeecscesscoscssosassssccasnsse 5 L15
Sand, coarse, quertz, limestone, and shale, |
and medium to coarse gravel.sseescccscssccese 5 ; 20
Gravel, fine to coarse, quartz, feldspar, and i
limestone; contains shell fragments....ee... 6.5 3 26.5
CRETACEOUS=--Gulfian ' !
Greenhorn limestone '
Shale, very solid, calcareous, gray; contains | |
MICh 188 cegssssseosssssssssssssssssonsosssass | 3.5 30

15-18-33ad. Surface altitude, 1,954.40 feet; water level, 32.40 feet.

QUATERNARY--Pleistocene

Terracc deposits |
i

Silt, Fri@ble, DIOWNe.eeesseeesnnsssoassesonns b
Silt, slightly sandy, buff.cesesececccccsancss L i 8
Silt, rusty-brown; contains coarse sand at 8 !

PR o 5050 5% €8 608 6 60 0 0 s e 2 {10
Gravel, fine to medium; contains coarse sand.. 5 15
Gravel, fine to medium, and coarse sand; con=- i

tains a very little silt..cecceccccoccnscnas 5 { 20
Sand, coarse, quartz, and fine gravel......... 6 26
Gravel, fine to medium; contains a very little

YRIIOW Billbsssssssusswsivssasabsiasshasssans L 30
Gravel, fine to medium, QUArtZ...coecevsecscaes 6 36

CRETACEOUS--Gul.fian |

Greenhorn limestone ; i
Shale, calcareous, gray to gray-black......... . 3 39
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Teable 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued

15-18-34chb.

| Thickness | Depth

(feet) | (feet)
S11E, DrOWNcersosasnssnsoiismsibinsssnsbses 3 f 3
QUATERNARY--Pleistocene
Terrace deposits '
811t, medium compact, tBN.esesvresssvnssnsas L 7
Silt, brown; contains fine to medium sand
and medium gravel.cccceccccoccccsocscccccscs 5 12
Sand, medium to coarse; contains medium to
coarse gravel and S8ilt.cceescccocccccccocs 8 20
Gravel, medium to coarse, quartZ....cccceeee 5 25
Gravel, coarse, quartz; contains shale and
limestone fragmentS.cecececesscoscccscccns 4 29
Gravel, coarse; contains some yellow clay... 5 34
CRETACEOUS -=Gulfian
Greenhorn limestone '
Shale, calcareous, gray to black..ccoesesose 3 37
15-19-Tbc. Surface altitude, 2,030.09 feet.
Silt, sandy, dark-brown (road fill).e.cceos. 1 1
QUATERNARY--Pleistocene
Terrace deposits
Silt, loose, sandy, buff.cceccescccccssccccs 2 3
Sand, coarse, quartz, and brown silt........ L T
Sand, coarse; contains gravel, fine quartz
and shell fragmentS.cceceececescccscccoscs 8 15
Sand, medium to coarse, quartz; contains
gsome Fine grovel.csccccnnsosssoscasncsones 5 20
Sand, coarse, limestone and granite€¢ .eeeeeee. 5 25
Gravel, fine to coarse, granitic, limestone;
contalng clay Bt 28.5 feot.cssssssusnrnens L 29
Gravel, fine to coarse, granitic, limestone. Y 32
CRETACEQUS~--Gulfian
Carlile shale
Shale, calcareous, sandy, dark-gray......... L 36
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
15-19-9cc. Surface altitude, 2,017.49 feet; water level, 35.91 feet.

Thickness ; Depth
(feet) (feet)
QUATERNARY--Pleistocene
Terrace deposits
Silt, medium-compact, dark=brown.cescecceceas | 2.5 2.5
Silt, fairly-compact, sandy, calcareous, buff| 2.5 5
Silt, medium=-compact, sandy, buff.eccccceceass 2 T.5
Silt, calcareous, rusty-brown to brown...... 3.5 11
Silt, buff and medium to coarse sand...eeees 5 16
Sand, medium to coarse, igNEOUS...cevsecaass L 20
Sand, coarse, 1gnEOUScccessscssscccssccscsss 5 25
Gravel, medium coarse, igneous, and coarse
BENA S 5 500 00 65 50 s 0o s0Ee e s0e0E e e essssvesssy 5 30
Gravel, fine, igneous, and coarse sand...... 5 35
Gravel, medium to coarse, igNEOUS..eeevseess | 2 37
Clay, gray-tan to buff and coarse quartz
BPATEL sinins sad i eaivis ianas iR Eis i bieis 6 43
Gravel, coarse to medium and gray, buff, and
white clay interbedded.ecccsccesccsccoccas | T 50
Gravel, fine to medium, igneous......eeeeves | L 5k
Clay and limestone, weathered, white and |
gray; contains medium to fine gravel...... | 3.5 | 575
CRETACEQUS=~-Gulfian ' !
Carlile shale i :
Shale, sandy, calcareous, dark-gray to gray 2.5 ! 60
15-19-15dd. Surface altitude, 1,992.99 feet.
Soil, friable, brownNeecesscsccecccccssssccese | 1 1
QUATERNARY--Pleistocene f
Terrace depeosits | '
811t, tan; containg gravelissesssnssssanunes | 5 6
Sand, and £ine gravel..ssscoesasssssssssnose ! b 10
Gravel, fine to coarse, gramitic; contains
sand and thin clay layers at 18 feet...... 10 20
Gravel and sand, 85 8bOVEe.eseceooscsscsoons | 6.5 ' 26.5
Clay, iron-stained, yellow and gray...cceeee | S | 27
Sand, coarse, and fine gravel..cceeveccsccas | 3.5 30.5
Clay, plastic, sandy, yellow to light gray.. 4.5 35
Clay, plastic, calcareous, graye.cccccccceescs 2 37
Sand, coarse to medium; contains a small
At Of ErAVElsssisessanseeresnnssrEniss 1 38
Clay, fine, plastic, sandy, blue-gray and l
T1Eht=gYBY s ssovsscsissssnsersssnsagnpensss 2 To)
Sand, coarse, with thin clay layers......... | L Ly
Sand, coarse, and fine to very coarse gravel ' T 51
CRETACEOUS~-~Gulfian !
Greenhorn limestone | !
Limestone, hard, and blue-gray shale........ S 4 51.5
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Ellis County--Continued
15-19-18bb. Surface altitude, 1,972.77 feet; water level, 20.10 feet.

| Thickness | Depth

| (feet) i (feet)

QUATERNARY--Pleistocene and Recent

l
|
Terrace deposits i !
Sand, medium to coarse, i1gneouS.cceceescccsss 2 i 2
Gravel, fine to medium, quartz and coarse '
BBNAcesesscsossssosrsssnsscsvsosscsrssssanss ‘ 3 5
Silt, sandy, gray-brown and coarse sand...... T 12
Silt, loose, cleyey, sandy, browhNececsccceccceces | 3 15
Gravel, quartz and limestone, and brown silt | 8 23
Gravel, medium to coarse, quartz and 1imestonel T ' 30
Gravel, fine to coarse, quartz and limestone; |
containg gy Bllt.cssevivncsssnnnsnennmens | T 37
Gravel, fine to coarse, quartz and limestone, 3
gray interbedded 8iltieciscssoncssssssssces | 5 42
Gravel, coarse, igneous and limestone, con- |
tains blue-gray silt layers.ccccccecccceces | 8 50
Gravel, coarse to medium, quartz and lime- '
siope, 0B BLlb.isewrassnamnsssmnsnssensen i 10 ¢ 60
Gravecl, coarse, igneous and limestone, and i
PEDDLES s e v vesennseensssnnssaannnannnsanne | 6.5 66.5
CRETACEOUS--Gulfian |
Greenhorn limestone 2
Limestone and shale, interbedded, gray to : _
DB e sonssasnmnsssonncas s sususssanysange 1 B . _68.5

15-20-1da. Surface altitude, 2,042.99 feet; water level, 36.05 feet.

Silt, compact, dark-brown (road fill)...e... | 2 2
QUATERNARY--Pleistocene '
Terrace deposits

Silt, compact, DrOWN.sessesosscevecccsscncss 3 5
Silt, slightly sandy, tan; contains caliche

frogmentS.cacesessascssscosccsosssnsscssnne 2 T
Silt, medium compact, bUff.ceceecscscecscass 8 15
Silt, fairly loose, sandy, gray=brown....... L 19
Silt, sticky, clayey texture, dark-gray..... L 23
Silt, same as above, more sandy; contains

gand &0l EPAVEl.ssirsnusssennessv e ens e 3 26
Gravel, fine to medium, quartz; Contains

SOME COBISE EraVel..ecsessscrosssccsascnns L 30
Gravel, fine to medium, quartz; contains

limestone fragmentSeeccecescccccccccsccccne 5 35
Gravel, fine, quartz, and limestone; contains

some light-brown clay at 37 feet.cceececes 5 4o
Gravel, medium to fine, igneous, and lime-

BRODE o5 o s 4T i s nsan s ERETF IS RES TS ARG S 08 3.5 k3.5

CRETACEQOUS--Gulfian
Carlile shale

Shale, very compact, calcareous, blue-gray.. 2.5 46
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

.Ellis County--Continued
15-20-12aa. Surface altitude, 2,038.35 feet; water level, 41.23 feet.

1 Thickness | Depth
(feet) | (feet)
QUATERNARY-~Pleistccene
Terrace deposits

Silt, slightly sandy, dark=brown.eccecccecess 2 2
Clay, sanly, dark-gray to tan; contains

C8liche.csecsssssccsccsoscassscsssssscosase 3 5
Silt, loose, sandy, brown to t@n.ceeeececense 2 4
11k, sanlly, TRREY-DPOIiee s e eminnensmsensi 1 8
Silt, friable, sandy, t@Neccccccssccoscsscene 2 10
Sand, coarse, quartz, and rusty, brown silt.. 5 15
Gravel, medium to coarse quartz and fine to

medium sand. Clay layer for 0.5 foot at 18

TeeVusnssvinecanwviineveeesesssseeessossses 5 i 20
Gravel, coarse to fine, quartzZ...cececececces 5 25
Gravel, fine to coarse, quartz and limestone;

contains some coarse s8Ndecccssesccoscscscas 5 ! 30
Gravel, medium to coarse, quartz and limestone 5 ! 35
Gravel, coarse, quartz, and limestone; con-

tains clay layer at 37 fee€teescccocorcannss 5 Lo
Sand, medium to coarse, quartz; contains some

IAMESEONe DELBIBE s coviws s s a0on b snsses s 5 3 45
Gravel, fine to medium, quartz and limestone, '

clay layer 8 inches thick at 48 feet....... 6 51
Clay, compact, plastic, gray; contains lag... L 55
Sand, medium to very coarse, quartz; contains |

SOmE MEGium Bravel..e.eeeeeecscocanosonones 3 58

CRETACEOUS~-Gulfian
Carlile shale |

Shale, compact, calcareous, blue-black to blue 2 : 60

Rush County

16-17-1bb. Surface altitude, 1,887.70 feet; water level, 19.90 feet.

Soil, compact, brown (road fill)....eeeeesese 3 3
QUATERNARY--Pleistocene
Terrace deposits
Silt, slightly sandy, calcareous, ta@n........ 4 Y §

Sand, medium to coarse, and fine to medium
Bravel.cececccosscssscssssssesscsnsosssscasns 3 10
Gravel, fine to medium, igneous, and coarse
SANAceccososoocsccstsssesssrsssssssessscscsccsnse 5 15
Gravel, medium to fine, quartz....cccvceevcces 5 20
Gravel, coarse to medium..cecececovccoscccscses 5 25
CRETACEOUS~-Gulfian
Greenhorn limestone
Shale, calcareous, gray, blue-gray, and
110W ClBYeooososovssososssssssssasossssosne
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Rush County--Continued
16-17-1bc. Surface altitude, 1,896.92 feet; water level, 24.80 feet.

{ Thickness | Depth
! _(feet) | (feet)
Silt, solid, brown (ro8d £ill).eeececoccssasns 3 ! 3
QUATERNARY--Pleistocene |
Terrace deposits !
811t, compact, tAfesssssssssnssssnansssassses ' b T
Sand, medium to coarse, uniform: contains
sllt Trom T to 8 Peebiicnssseresnssssaiasis 6 13 *
Gravel, fine tc medium, and medium to coarse
sand; contains silt...ceeecevccecccccccnnes T 20
Gravel, fine to medium, igneous, limestone,
T T L O 6 26
CRETACEOUS~--Gulfian
Greenhorn limestone
Shale, clayey to compact shale, gray, blue=- i
BrOYecogscssssssssscsssgssssssesssesnssonss | 4 28
Trego County
14-21-27ad. Surface altitude, 2,108.35 feet; water level, T6.70 feet.
Silt, black, dark-brown (road fill).e.ecoecess | 2 2
QUATERNARY--Pleistocene ‘
Terrace deposits
S5ilt, brown, and angular limestone gravel.... 2 . L
811t, plastic, tan to LYOWD.sssssssssssssenss 6 I 10
8ilt, sandy, rusty-brovh.cscecccccccccecssvoss 3 13
Bilt, plastic, DUffiscssesssornessisinanisnis 8 2l
Gravel, limestone, and brown Silt...ecceeceee L 25
Si1t, plastic, clayey, @r8Y¥eccecccocssscoscss 3 28
Gravel, medium to fine; contains some coarse
granitic sand.cssiisesscssssisssisneseneseis 2 30
Gravel, medium to fine; contains some coarse
granitic sandeecccceserecccrccvccacossccocas 5 35
Gravel, medium t0 coarg€.ccovecccsccscossasoce 2 37
Gravel, medium to coarse, granitic..ececececee 2 39
Silt, calcereous, gray-whit€...eceeeeececcces 6 45
Silt, calcareous, gray-white to buffe.ccecses 5 50
Silt, calcareous, gray-white to cream........ 5 55
S11t, caleavenus, WhItR.sssasisassenssssvvsay 8 63
Gravel, limestone; contains some gray silt... L 67
Clay, gray and silt; contains limestone gravel 3 T0
Gravel, fine to medium, limestone and quartz. N T4
Gravel, medium to coarse, limestone and quartz,
B BN BITE . cusnniinanenesnnnsws samensssiess 4 78
Gravel, fine to coarse, limestone and quartz. 6 8k
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kans: in the Cedar Bluff Unit in 1949--Continued

Trego County-~Continued
14-21-2Tad--Continued

Thickness | Depth

(feet) i (feet)

QUATERNARY-=Pleistocene--Continued 1
Terrace deposits==Continued I

|
Gravel, coarse, limestone and quartZ........ 5 ' 89
Gravel, medium to fine, igneous.ecececeeaccee 2 ’ 91
Gravel, coarse to fine, igneous and lime=- |
BRODE G+ 5 695 & 555 5 6% 55 59585406555 & 565 5 9605558 l 4 i 93
CRETACEOUS --Gulfian | ;
Carlile shale i !
Shale, pliable, plastic, calcareous, blue... 2 95
14-21-34aa. Surface altitude, 2,095.41 feet.
QUATERNARY-~Pleistocene : i
Terrace deposits i i
Silt, friable, slightly sandy, brown...eecee | 1 1
Silt, clayey, slightly sandy, brown to gray- l
DUffecoceocsssccccoscescsasvsoocscccssocncs | L5 2.5
Silt, clayey texture, sandy, buff.cccececess ‘ 2.5 5
Silt, sandy, rusty-brown; contains buff silt 2 i T
Sand, coarse, and fine quartz and feldspar |
gravel; contains some Clayeeeecsseccoccose 3 10
Sand, finc to coarse; contains some fine
gravilcsssceincssnensvissnsensidossnessie 5 | 15
Sand, medium to coarse; contains some fine i
to medium graveli.ccsccccevscsssccsosssnces 2 17
Gravel, fine to coarse, quartz and feldspar. 8 {25
Gravel, medium to coarse, limeston€...eeee.. | T 32
CRETACEOUS~--Gulfian
Carlile shale
Shale, plastic, weathered, yellow to gray... | 2 3L
Shale, noncalcareous, blue=black...socooeoes | 3 37
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Trego County--Continued
14-21-34ad. Surface altitude, 2,087.33 feet.

Thickness | Depth

(feet) (feet)
Silt, gray to brown (road £ill)..ececescesescs 1 1
QUATERNARY--Pleistocene
Terrace deposits
Silt, plastic, clayey, calcareous, buff...... 1 2
Silt, calcareous, sandy, taGn.sccceccececcccccee 3 5
Gravel, fine to coarse, igneous and limestone; '
ConbRINg BA1E s sevonnrmenniasbnd s e savibhEe L 9
Gravel, fine to medium, quartz, and coarse sand 5 14
Gravel, coarse to fine, quartz, clay stone and,
1Yon StONE.sessccacocssscssccossssscssccons | 2 16
Sand, coarse to medium, quartz and feldspar.. | 2 18
Sand, coarse, and fine to medium quartz...... ! 3 2l
Gravel, fine to mediumMecescececencecccsccncesns 2 23
CRETACEOUS--Gulfian ’
Carlile shale i !
Shale, pliable, plastic, noncalcareous, blue- ! !
gxray, black.osossessssscscsssssssgoscsssese | 3 26

14-21-3kda. Surface altitude, 2,041.39 feet; water level, 16.90 feet.

QUATERNARY-~-Pleistocene and Recent |
Terrace deposits |
Sand, fine to coarse; contains silt.......... | 3 3
Silt, fine texture, sandy, buff.ccccececccces | € 9
Silt, buff, gray-buff; contains fine to coarsef
BYAVELisesesearasenssssasccsnnsssnssssonsns | 6 15
Silt, buff to brown; contains medium to coarse |
BN s s 50 i s ERE TR S SF RS EROAFORESSEIFENT | 3 18
Clay, plastic, gray; contains fine to coarse !
8and 8Nd Eraveleseceecocsocscsocsscsovosces | 7 25
Clay, plastic, gray; contains some gravel and
BRON s svivin 2 s en SRREARB AR A o AR A | 5 30
Clay, plastic, gray; contains fine and coarse |
SANA 0o 000900 ainanssessanesesnessssssgsssses 5 35
Clay, gray; contains fine to coarse gravel... 5 Lo
Clay, sandy, gray; contains some coarse sand. | L Ly
Clay, pliable, plastic, slightly sandy, gray. i 6 50
Gravel, fine to medium, and coarse sand...... | 6 l 56
Gravel, fine to coarse, igneous, limestone and ; |
LT T e 7 ' 63
CRETACEOUS--Gulfian ’ !
Carlile shale , |
Shale, calcarcous, gray=blacK..coscoooessee.. 5 ! 68
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Table 12.--Logs of test holes drilled by the Stace Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Trego County--Continued
14-21-34da. Surface altitude, 2,041.39 feet.

Thickness | Depth

(feet) | (feet)

QUATERNARY--Pleistocene and Recent :
Terrace deposits !
Sand, fine to coarse, quartz and feldspar; l

contains some 8ilt.cccocccoscccccccssccncee 3 l 3

Sand, fine to coarse; contains some silt..... 2 5

Sand, medium to coarse, and fine gravel...... 5 | 10

Gravel, medium t0 COAYrS8€eccccssscssscscsccssce 2 12
Gravel, medium to coarse; contains some shale | |

fragment8.cccececcecsceccososcsscssscscccnne | 1 3 13
CRETACEQUS --Gulfian |
Carlile shale . !

Shale, fissile, calcareous, black..eseeceoos. | 5 | 18

14-22-36aa. Surface altitude, 2,116.22 feet; water level, L44.15 feet.
QUATERNARY--Pleistocene 5 i
Terrace deposits ! |
Silt, dark-brown; contains fine to coarse | |
gravel and some coarse S8and..esececeecoaces ! 1 ! 1
Gravel, fine to coarse, quartz, rusty-brown.. | 1 [ 2
Gravel, fine, quartz and feldspar..cececesces 3 I 5
Gravel, fine to coarse, quartz, feldspar_and ' i
IimeatonBssssnssesvsnssnastsnsans nansossns 2 l T
Gravel, fine to medium, quartz; contains some ;
coarse 8aNnd..scscecosccsssssscsebeascsscoce 3 + 10
Gravel, fine to coarse, QUArtZ....cceeececess | 4.5 l 14.5
Silt, soft, plastic, grey=white..eeeeeoececee ! 5.5 | 20
Silt, clayey, calcareous, gray=whit€.e.eeesoes | 6 | 26
Silt, sandy, ten to cre@mM.sessssscvcocscscens | 6 I 32
Gravel, fine to medium, and medium to coarse | '
sand; contains some limestone fragments.... 6 ! 38
Silt, clayey, calcareous, gray=whit€.eceeeee. 7 45
Silt, calcareous, gray to gray~whit€..eeeoee. | 5 50
Bilt, gray o gray-whitesssssvsanssassranon s ! 8 58
Gravel, fine to medium, ignEOUB.c.e.veveesnse 7 65
Gravel, fine, and coarse quartz sand......... 3 68
CRETACEQOUS--Gulfian !
Carlile shale _ §
Shale, calcareous, blue-black; contains ; |
limey-cemented material at 68 feet...oo.o.. 6.5 ! 74,5
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Table 12.--Logs of test holes drilled by the State Geological Survey of
Kansas in the Cedar Bluff Unit in 1949--Continued

Trego County--Continued
15-21-2bb. Surface altitude, 2,031.36 feet.

Thickness | Depth
(feot) ‘L (feet)

QUATERNARY-~Pleistocene and Recent
Terrace deposits i

Silt, Drowneccesecccccessccccscscocsscsssossnces 1 &
Sand, fine to coarse; contains some brown silt 4 5
Gravel and sand, fine tO COArS€.csceescsccccns 3 8
Gravel, fine to coarse, and medium sar?....... 3 11
CRETACEOUS~-~Gulfian |
Carlile shale ; |
Shale, black, blue-black to dark-gray......... | 3 .1k
15-21-3ad. Surface altitude, 2,100.66 feet.
Silt, brown to gray (road fill)...cceovececcas | 3 K
QUATERNARY-~-Pleistocene | }
Terrace deposits |
Silt, slightly sandy, reddish-brown....cccec.. 9 ; 12
Silt, sandy, tan, and medium sand.ccevecereces 3 ¢ 15
Sand, medium to coarsc, and fine gravel....,.. 5 ' 20
Sand, finc to coarse; contains silt at 25.5%.. 5.5 ; 25.5
Gravel, fine and coarse S8Nd.ccececcccocscoses 2.5 | 28
Gravel, medium to COBrS€.ccscocescccocscccrace 2 | 30
CRETACEOUS --Gulfian |
Carlile shale . i
Shale, gray, blue-black and blacke.cceseecsees L 3k
15-21-3dd. Surface altitude, 2,148.78 feet.
Silt, brown (soil and roadfill).eececeesscecs | 1 1
QUATERNARY-~Pleistocene
Silt, clayey, taGNeeccccccccccsccnsccocccnssaes 1 2
B11%,; aandy, DML cssscsonvursrursnasuansnsss | 2 L
Clay, pliable, plastic, tan, light-gray...... | 2.5 6.5
CRETACEOUS--Gulfian i
Carlile shale i
Shale, plastic, gray, blue-gray; contains ! '
bentonjte..oocoeceoesoacocesescacosesoocass | 3.5 10
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Well Records

During the summer of 1949 a total of 146 wells were visited and data
relative to depth, water level, aquifer, and type of well were obtained.
The locations of the wells are shown on figure 5 and the data relative to

these wells are given in table 13.
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Table 13.--Record of wells in the Cedar Bluff Unit
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See footnotes at end of table.



Table 13.--Record of wells in the Cedar Bluff Unit--Continued

S 2) T (3) (&) 1(5) (@7 (1) T(8) 1 (9) T(10)y  (a1)_(12) 1
! Ellis Countx--Continued
14-16-28cd | Dan J. Braun........ Du 53.3 | 42 R| L,G Cy,w {D,S,P| Tpl 0.6 | 51.47 | 9-27-49
~31dd | M. Dinkl€....eoeeons Du 37.2 |48 R | S,Gr,P Cy,W S Tpl 1.0 | 35.31 | 9-27-49
w308 | covesnssvasesneniaes Du 52.3 |27 R s,P Cy,Ww N Tpl 1.4 | 50.42 | 9-27-49
“34ba | cevvevccccccescaccns B 15.8 | 6 GI'S,Gr,T Cy,H D Tca 2 | 1477 | 9-28-49
~RODEC | cssussessrnsssnsess Du 22.7 130 R s,P Cy,Ww | 8,0 | Tpl 1.5 | 20.95 | 8-22-k49
=36dd | eeeeens S — Du 14.3 |36 R Gr,P N N Tcu 1.1 | 10.70 | 9~27-49
14=17-168d | veeeennnnannn sexsans | DR 20.1 | k42 R 8,P Cy,W S Tpl 1.0 | 16.80 | 9-26-49
-1Tob | Leo Dellva..ececcans Du 36.3 |36 R s,P i Cy,W | D,S | Tpl .5 | 29.90 | 9-27-4g H
-19bb | Hilarius Gabel...... B | k5] 6 GI|S,Gr,P | J,E D Tpl 1.5 | 35.73 | 9-27-49 E
-20dd | Mrs. Steeklein...... Dr | 50.3 6 GI s,P Cy,W N Tca 1.2 | 26.15 | 9-27-49 ,
' =
SONEE 1 o wmws SPHS pREE 2i0 Du | 31.4 |36 R s,P Cy,W N Tpl .5 | 29.65 | 9-27-49 ﬁ
-25aa | Robt. GoetZ.eeeevss. Du 26.0 |36 R S,P Cy,W S Tpl | -2.0 | 22.80 | 9-27-49
ol | vesenvsisreissuda ees| Dx 30.5 | 6 GI s,P Cy,W S Tca .5 | 25.50 | 7-16-L46 %
-2Tcc Sroppem———— 66.3 | 5 GI S,P N N Tca 8 | 47.09 | «-23-49 =
-3laa thn Ruder .......... Dn,B | 26.1 | 6 GI | s,Gr,T Cy,# | D,S | Tpl .9 | 20.01 | 8- 9-46
-32bb | A. N. Pfannenstiel..| Du 24.8 (42 R Gr,T Cy,w | D,S | Tpl .3 | 20.60 | 9-27-49
ST . B 38.2 | 5 GI s,P Cy,W S Tca .8 | 34.91 | 9-28-k9
-36bb | Frank Dinkel ........ B 50 52 | 6I| s,C,P J,E D Tpl .0 | 35.95 | 9-27-49
14-18-9bb2 | Hays Experimental Dr 65.C | 5 GI | S,Gr,T N 0 Ls .0 | 51.72 |10-28-49
Station |
=12bb? | J. Brulle.e.eeesee.s Du | 31.1 |48 R sS,P Cy,w |D,S,0 | Tp1 Aol 2k 73 | 8-22-k49
2582 | Al ROhT.v.evveeeaees | B 28.2 | 6 GI s,T J,E D 1 .6 | 23.20 | 9-27-49
~26aa’/ | F. J. Befort..ceeee. Du 2.1 |43 R 8,T Cy,% {D,S,0 | Tpl 1.2 | 20.17 | 8-22-49
-27cb | A. A. Dechant....... Dr |3!+5 i § GI | Ss,D N | O Tca .9 159 T7 ‘10- 3-49 ,
“20bD | seievecvcencaconanan Du 27.5 48 R !S,Gr,P !'Cy,Ww : S Tpl 1.2 | 22,65 ' T-26-46 ™

See footnotes at end of table.



Table 13.--Record of wells in the Cedar Bluff Unit--Continued

Q) (@) )1 @) (3)7(6) L) B "9 1001 an. (12) 1 (13)
‘ |
Ell;s Countx--Continued

14-19-29d@ |Jacob M. Haas....... Dr {350 6 GI | Ss,D Cy,W S Tpl 2.0 |181.08 | 8-23-49

-31cc/ |U. S. Geological Dr {e....| & | GP |S,Gr,T N 0 Tca 2.2 | 33.99 |[10-22-49
Survey
-34ba |Joe FeitZ.ceeeceeens Dr |[217 6 GI | Ss,D N N Tpl -.5 1197.41 | 8-15-49
-35dd |U. S. Geological Dr |.. it | 3P| Gr,P N 0 | Tca TR P .
Survey

14-20-28ad | Florence Solomon....| Du 23.6 |26 RC |S,Gr,Co | Cy,Ww | D,S | Tpl .8 | 15.92 | 8-15-49
-30dd |Kutina Estate....... B,Dn | 31.4 | 5 GI | Gr,T Cy,Ww | D,S | Tpl .6 | 31.15 {10-10-49
-32aal |Clarence Groff...... Du 39.9 |42 R Gr,T Cy,w | D,S | Tpl .5 | 28.25 |10~ 4-49
=32882 | veeeeB0caccccnccccns ) SN N it | 6P| Gr,T N 0 | Teca .3 | 35.73 {10-21-49
-32dd < { School District.....| Dr k3.2 | 8 I |s,Gr,T Cy,W D Tca .2 | 35.78 | 8-15-49
=3eld | ssassssssnnssansenis Du 45.8 | 3C c {s,Gr,T | Cy,H S Tpl 4 | 4o.51 | 8-22-49
-35dc- |F. A. Pfannehstiel..! Du | 20.1 |72 R S,A Cy,H | D,0 [Tpl | .6 | 14.87 | 8-22-49

15-16-2bb C. D. Wagner........ Du 35.5 | 46 R G,T Cy,w | D, | Tpl | .4 | 34.63 | 9-27-49
-5aa Leo RajewsKi.cooa... Dr 21.91 7 GI s,T Cy,W | ... | Tca .6 | 15.62 | 9-28-k9
) Louis Leiker........| B 57.7T! 6 GI |{S,6r,T | Cy,W | D,S | Tpl .8 1 54.86 | 9-27-49

15-16-6dd / | Tea Tholen..... eeeeefl Du | 29.5 | 48 R |S,Gr,T Cy,W {D,S,0| Tpl A 23.44 | 9-27-49
-9aa H. HuSe€re..ceveeeen. Dr ;133.2! 6 GI | Ss,D Cy,W S Tol .6 | 92.38 | 9-27-49
-12da |M. L. Goram CO...... Du 13.7 'h8 R | s,A Cy,H D | Tpl .3 ! 10.83 | 9-27-49
-13bb/ | I. S. Hammersmith...{ Du 16.8 | 48 R s,P Cy,%w |D,S,0| Tpl .8 | 14.80 | 9-27-49
wIU8D | ssmssvwsnesssnassinn Dr |204.6| 6 GI | Ss,D Cy,W S Tca .8 |112.90 i T-17-46
-16aa |Alfred Dreiling..... Du 20.5 | 45 R |S,Gr,A Cy,W S Tpl 1.6 | 13.45 ! 9-30-49
-18ab |Ed F. Schulte....... Dr !178.01} 6 GI | Ss,D Cy,W S Tca 1.0 {110.49 } 9-30-49
-18bb |D. Vonfeldt. .eeo... Dr [189.4 | 6 GI Ss,D Cy,w | D,S | Tpl 1.3 {108.58 | 9-28-49
-21bd | John Kruger......... | Du | 19.3 | 8 . Gr,P | Cy,H D Tpl 1.0 | 16.44 ! 9-28-49
“23CD {aeeneinnenernaennans ' pr '108.21 5 I | ss,D Cy,i{ D !Tca i .3 !53.40 ! 9-28-k9

See footnotes at end of table.
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Table 13.--Record of wells in the Cedar Bluff Unit--Continued

(1) ‘ (2) 1)1 (W) 'r(SL i(e)i () i (8) ' (9) ¢ (30) { (31)) (32) | (33)
| i ! | !
Ellis County--Continued
15-16-2588 | ceqecscccse Py eees |B 26.5 {10 | GI!S,Gr,T Cy,W S Bp 0.3 14.34 | 9-29-49
-25bb Loren Truan ......... Du 19.9 72+ ' R G,T Cy,W S Tpl eee | 17.48 | 9-29-U49
-29ad G. E. Scurlock.cec.. B 23.0 l GI G,T Cy,w | D,S Tpl .8 | 21.53 : 9-28-49
-32cc | John J. Dome....... .|pu | 16.6 30 R | Gr,T Cy,W | D,s | Tp1 .5 | 15.40 | 9-28-49
-33ca | D. G. Mei€r..ccee.... or | 80.3| 6 4 e6I|L,6r,G | Cy,W { D,S | Bp .3 | 58.32 | 9-29-49
“3UAD | teirerinenenenennnns Du | 10.3 |4k R |s,or,A N N {Tpl | 1.2 | 5.86 | 9-29-k9
-36ad | J. Edward Boxberger. Dr |180.2 | 6 GI | Ss,D Cy,W S Tca .3 {137.89 | 9-29-49
15-172C3 | cevecvecncocncnnnes . |Du | 38.5 36 R |s,6r, T | CyWw! s |mTp1 | 1.k | 36.89 | 8- 7-49
-5ba Alois GroSSececeec.s |Dr [150.9 | 6 GI | Ss,D Cy,W S Tpl 1.0 | 89.70 | 8- 7-49
<683 | eeiieierecnnens ceeee IDr | 942 5 GI| s,P CyW | N | Tca .5 | 26.56 | 9-29-49
T | snsssnawmsamenen sxwe | DA 29.0 |24 R S,P Cy,w | D,S | Tpb 4 | 22,92 | 9-29-49
-14dd | Christina Roth...... or 1170.9 | 6 GI | Ss,D cyW | 8 | Tca .3 [121.70 | 7-20-46
-15ad Degmhardt........ |Dr |191.2 | 6 GI | Ss,D Cy,W | S | Tca A4 {179.08 | 9-29-49
-17bb S. Ieiketiccccccose « | Dr 182.0 6 GI Ss,D Cy,W S Tpl 5 90.6 8- 7-49
S1TCC | veeeencncennnnnnnans Dr |222 6 GI | Ss,D cy,W | s |Tp .6 [140.05 | 8-14-49
-19ab LiKer.o..... ... |Dr |246.8| 6 | GI | Ss,D N | 0 |mTca .5 [140.16 | 8-22-49
-24hdc | Geo. Meder.eceeeeeees Dr [152.0 | 6 GI | Ss,D Cy,#" ! D,S | Tpl .8 102.74% ; 9-30-49
“25DC | 4eveed0ucncecnennnnn Du | 15.2 {3 R | Gr,P Cy,¥ [D,S,0| Tpl .0 | 11.90 | 8-22-49
-28bd | Fr. Rejewk..... ceee. |Dr [132.4 | 6 GI | Ss,D Cy,W | N | Tp1 .7 1110.90 {10- 3-49
BB | cusnonsanssmmanne ee. |Du | k1.3 (33 R | Gr,T cy,w | 8 |mpr | 1.7 | 37.03 | 9-30-k9
“30bB | snscassonenmesnnesns Dr |196.5 | 5 GI | Ss,D Cy,Ww | S Tpl 1.3 [124.89 | 9-30-49
-31ab | E. P. Steckline..... B 32.71! 5.5 | 6I |s,6r,P | Cy,w | D,8 | Tca .8 | 30.18 | 9-30-49
-33dc | Anthony JacobS...... Du 19.4 36 R |S,Gr,A B,H D Tpl 2.7 | 17.05 | 9-30-49
“3560 | siasiinecessnesseonss : Du 20.7 (24 R ! Gr,T N N Trw 2 18.41 i 9-30-49
15-18=1bb ; | Joe J. Gerstner..... | Du 33.3 24 R i8S Gr P Cy,w { S,0 | Bp .5.: 23.58 '10- 3-49

See footnotes at end of table.
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Table 13.--Record of wells in the Cedar Bluff Unit-€ontimued

(L) (2) LAY sy 1S T A6y} (T): (8) 1 (9) ! (10)1 (11)1 (12) i (13)
Ellis County-~Continued
l
15-18-2cb  {Alex B. Leiker......| Dr |{234.2; 6 GI| Ss,D | Cy,Ww | D,S | Tpl | 1.4t | 25.29 |10- 3-49
-9bb  |Mermis Trust........|{Dr !270.0| 5 ow| Ss,D Cy,w | S | Tca .5 |137.70 |10~ 3-49
“11CC [ eeveenn i il Du | 17.0 |36 R ! S,A Cy,i| s | Tl | 1.0 | 9.47 {10- 3-49
-13ab |S. S. Leikereeecssss Du | 27.41.. : ‘ S,A Cy," | S | Tpl 7| 16 7-16-46
-16bb |[T. W. Wolfeeueeeeeo. Du | 16.4 [ 40 R | S,A B,H |D,S,0| Tpl | 2.5 | 10.68 | 8-22-49
-20ab | Geo. KlauSeeeeeeanns ssss | 2821 6 GI| S,A Cy,y | N | Tpl .7 | 22.10 | 10-31-49
-22bb | Joe B. Zimmerman....: Dr | 47.8 | 6 GI| Gr,P Cy,H| D | Tpl .6 | 34.53 |10- 3-49 &
238D | eeeeeen SRS E e R Dr [257.2| 6 GI| Ss,D Cy,f | S | Tps 1.0 | 89.80 | 9-29-49 E
-26bb |E. F. Madden........! Dr |127.3 | 8 I Ss,D Cy,G I Tca .5 {115.94 | 8-19-49
-26de |Henry S. leiker..... Du | 17.7 |34 R |{S,Gr,A | Cy,W | D,S | Tpl .9 | 15.01 |10~ 3-49 &
-27ca | City of HayS.eeeee.n Dr | 50 |17 ¢ !s,6r,A YE| P | Ls Od 1L feonns 5
“f-27cbl‘1 ..... . P Dr | 50 |17 C |S,06r,A TE | P | Ls T ML | isswwrne g
“27cb2 | veunn 1= YA Dr | 51.0 |17 c |s,Gr,T TE| P | Ls O k11 | eesse ees 13
=27cb3_ | U. S. Geol. Survey .|or ! 50.0| 1% | GP |S,Gr,T N 0 | Ls 0 | 9.32 |11- 1-49 -
-28dal |City Of HaySeeeeess. Dr | 50 |17 c |s,G6r,A TE | P | Ls O0 {11 |.e.... .
-28d22 | ..... > PRSI e...! Dr | 50 |17 C {S,6r,A TE| P | Ls 01 N
-29dd |[N. R. Werth......... Dn,B 20'2i 6 GI | Gr,A C,G | S | Tpl | 1.k | 12.47 | 8-17-k9
-30ab | ROy ThOm&Se..eees... B 13.6 ! 5 GI |s,6r,T | Cy,W | S | Tca .0 | 9.85 |10~ 5-49
-33ba | Frank Werth.........| Dr | 154.2 I 6 GI | Ss,D Cy,E | D,S | Tca A | 36.38 | 8-17-L49
“35CA | ceereraneen Ceeieeans B 1&.0, 5 GI |S,6r,T | Cy,W | S | Tpl .6 | 12.87 {10~ L4-k9
15-19-2aa | Alfred HaaS........ o/ Du | 17.9 |2k R |s,6r,P | Cy,Ww | D,S | Tp1 6 | 14,74 | 8-24-k9
-bad | Carl Pfannenstiel...| Dr | 291 6 GI | Ss,D Cy,Ww | D,s | Tpl .8 [137.78 | B8-23-49
-5da ! "Shorty" Breden.....| Dr | 64.7! 6 GI | Gr,T N N | Tpl .0 | 47.23 | 8-17-49
-6aa | Aug. LeikeT..eeeee.. Dr | 55.k4 I 6 GI | Gr,T Cy,H | D,0 | Tpl .7 | 53.82 | 8-22-49
-Tab | Peter M. Younger....! B 30.7 ' 6 GI | S,T Cy.W | D,S | Tca A4 1 27.57 1 8-15-49 W

See footnotes at end of table.




Taeble 13.--Record of wells in the Cedar Bluff Unit --Continued

A1) (2) B TN % R D g {3 (1) (8 (99 (o) (1 () (13)
' Ellis County--Continued
15-19-9¢cc U. 3. Geol. Survey.. Dr ..... lﬁ GI Gr,T N 0 Tca 2.9 35.9i’ 10-24-49
-10ad Alec GrosS.cceccescss Du 29.1 R S,Gr,A Cy,W S Tpl .5 20.88 8-24-49
-12aa Walter Urban........ B 17.0 6 GI S,Gr,Co Cy,W S Tpl .8 14.30 8-17-49
-13ab Pete Wolfe...eee.... Du 13.0 R S,A Cy,G S,0 Tpl 1.0 13.0 8-22-49
-15dd U. S. Geol. Survey.. Dr 52.0 1% GP S,Gr,T N 0 Tca 2.6 28.07 10-29-49
-16dc Mike Unreincececeeces B 12.5 6 GI G,T N N Tca .0 9.87 8-15-49
AR . - b e G- B 18.8 5 GI S,Gr,A Cy,H S Tpl .1 17.06 10- 5-49
-20ab Tom Bieler...sseeses B 16.2 6 I S,Gr,A N N Tpi .0 8.30 10- 6-49
-2Taa Andrew GrosS........ B 20.7 6 GI S,Gr,T Cy,W S Tpl .8 14.94 8-17-49
-27da Martin Drener....... Dr 158.0 6 GI Ss,D Cy,w D,S Tca 1.7 T7.04 8- 5-46
-28dd Fred F. Werth....... Du 27.1 36 R S,Gr,T Cy,w D, Tpl .6 23.13 10- 6-49
-32cb Alfred J. Werth..... Du 33.1 30 R S,Gr,T Cy,» D,S Tpl 8 23.21 8-18-49
-32da J. K. Zimmermen..... Du 32 vee R Gr,T Cy,w D, Tpl 2 27.79 8-18-49
-352a J. Zimmerman........ Dr 152.5 6 GI Ss,D Cy,G 8,0 Tca .3 63.79 8-22-49
15-20~-Taa Ernest J. Kingeee... Du 19.5 45 GI S,Gr,T Cy,w D, Tpl .8 17.65 10-29-49
-8ab Chester Meserve..... Du 18.3 60 R S,Gr,A Cy,W N Tpl .2 11.25 10-10-49
-128»& Uo s. Geolo Surveyoo Dr ccsee coe oo S,GI‘,T N O Tca 2.0 h1023 10’22")"'9
-12ad  Alphonse Dechant.... Dn,B 32.9 6 GI S,Gr,T Cy,w D, Tpl A 31,90 8-23-49
28bc  ce... R—— PR : 7.7 54 R S,6r,A Cy,H 8 Trw .0 3.78 8-23-49
Rush_County
16-17-1bb ..eve... SEGeEEsN e . Du 22.1 36 T 8,6r,T Cy,w D,S Tpl .5 20.27 9-28-49
-6bb o PS—— . Du 23.6 60 R S,Gr,A Cy,W S Tpl 1.4 19.80 9-30-49
16-18-3bc SRR SRS TS TS SRR D 34.6 6 oW S,Gr,T Cy,W S Tca .8 29.94 10- 4-k49
=10cb Wm Legleiter..... eee Dr 168.5 5 GI Ss,D Cy,w D,S Tca .3 69.62 10- 4-k9

See footnotes at end of table.
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Table 13.--Record of wells in the Cedar Bluff Unit--Continued

() E (@) 3+ ™ 11(5L ()1 (D 18 r (9 100 Gyl (a2) | (13)
|
Rush County--Continued
16-19-2b8 | seveeeeessencssceees |Du | 33.3/30 | R |8,6r,7 |Cy,Ww | N | TpL | 1.0 | 28.15 | 8-17-49
!
Trego County
14-21-29dc | Geo. Snyder....ece.. | B 28.7| 55 | GI|S,Gr,A Cy,W S Tpl .6 | 17.36 |10-29-49
-30ca | Tony Aschenburner... |Du 30.4 {42 | C |S,Gr,A Cy,Ww | D,S | Tpl 1.2 | 19.68 |10-29-49
-3lcd | Dave Yand®.......... ;Du | 13.7 |36 R |S,6r,A [Cy,Ww | D | Tp1 .5 | 10.38 [10-29-49
-33cc | Jeke Augustine...... |Du | 11.8 |33 c |s,Gr,a |cCy,Ww |D,s | Tcu .6 | 8.48 [10-18-49
-34aa | U. S. Geol. Survey.. |Dr |..... | 11 GP| Gr,T N 0 Tca 4.0 |eeee.. [10-22-U49 §
-34ba | J. F. Wanamaker..... (Du | 21.8 |33 R [S,6r,A |Cy,W iD,S |Tpl | .9 |13.71 {10-12-k9 M
-35ca | C. S. Holtzinger.... |Du 19.1 |60 ¢ |s,Gr,T Cy,» |D,5 |Tpl | .0 |17.35 | 8-15-49 g
“35¢d | veeee@0ceeccacecones |B 20.2 | 6 GI|Ss,Gr,T |Cy,W |D,s |Tpl | .4 |15.44 | 8-15-49
14-22-26ad | U. S. Bur. Recl..... |Dr | 91.7 | 6 GI | s,Gr,T JE | D |Tca | 1.0 | 72.86 {10-29-49 g
36aa - | U. S. Geol. Survey.. |{Dr f..... | 1+ | GP| Gr,P N | 0 !Tea ;1.5 !Lk.15 [10-19-49 H
15-21-5ab__ | A. B. Engel......... !Du_111.9 118t ' ¢ 'scr,T ‘CyW iD,s 'Tpl .8 ! 9.80 110-18-49

1 Description of well-numbering system is
given in text.

2 B, bored; Dn, driven; Dr, drilled; Du, dug.

3 Measured depths are given in feet and
tenths below measuring points; reported depths are
given in feet below land surface.

4 C, concrete; GI, galvanized iron; GP, gal-
vanized pipe; I, Iron; OW, oil well; R, rock; RC,
rock, concrete; T, tile.

5 C, clay; Gr, gravel; L, limestone; S, send;
Ss, sandstone.

A, alluvium; Co, colluvium; D, Dakota

formation; G, Greenhorn limestone; P, Pleistocene; T,
terrace deposits.
6 B, bucket; C, centrifugal; Cy, cylinder; J, jet;
N, none; T, turbine.
E, electricity; G, gasoline; H, hand; W, wind.
T D, domestic; I, industrial; N, none; O, observa-

tion; P, public supply; S, stock.
Bp, base of pump; Bpl, bottom of platform; Ls,

land surface; Tca, top of casing; Tcu, top of curb; Tpb,
top of pump base; Tpi, top of pit; Tpl, top of platform;
Tps, top of pump supports; Trw, top of rock wall.

LS



GLEN ELDER UNIT

58

Periodic measurements of the water level in 1l wells have been made

as a continuation of the observation-well program set up in the Glen Elder

Unit in cooperation with the Bureau of Reclamation.

The highest and

lowest water levels for the period of record are given in table 1k4; the

difference between the highest and lowest water levels, the net rise or

decline in 1949, and the net rise or decline for the period of record are

given in table 15; and the water-level measurements made in 1949 are given

in table 16.

Hydrographs of five wells are shown in figure 7.

Table 14.--Highest and lowest water levels for the period of record, in
feet below land-surface datum, in 11 wells in the Glen Elder Unit

Well Length of || Highest
enshes record water Date Date

(years) level
6-8-3hcc 2 a 16.65 | July 29, 1947 Sept.29, 1947
6-9-2Tab 14 22.36 | June 24, 1947 May 11, 1935
-30da 3 26.35 | June 29, 1949 Nov. 29, 1948
T7-6-30be 3 25.70 | June 29, 1949 July 28, 1948
-3kcb 3 22.18 | June 29, 1949 Nov. 29, 1948
T-T-Taa 3 28.16 | July 29, 1947 30.35 | Apr. 21, 1949
-15dc 3 19.47 | July 28, 1948 22.90 | May 27, 1948
T-8-5¢cb 3 23.53 | June 29, 1949 29.18 | Nov. 29, 1948
7-9-2bc 3 27.06 | June 29, 1949 32.54 | Nov. 29, 1948
7-10-10cc 3 25.25 | July 29, 1948 26.84 | Oct. 14, 1946
8-6-12dd | 3 31.76 ' Mar. 30, 1948 I 34.13 ' Sept.29, 1947

a Well pumping.

Table 15.--Difference between highest and lowest recorded water levels,
net change in water level in 1949, and net change in weter level for
pericd of record, in feet, in 11 wells in the Glen Elder Unit

Difference between Net rise (+) or Ne§e§i§§c§zge°fl)
Well number highest and low- net decline Por vericd of
est water level (=) in 1949 rezogd

6-8-3hcc 1.65 .20 ] -0.28
2-9-27ab 8.74 -.18 +3.07

-30da 2.95 +2.03 -.11
T-6-30bc 4.62 -4y +.95

-3kedb 10.01 +4.55 -3.29
7-7-Taza 2.19 +.36 +.18

-15dc 3.43 +.81 -.11
T-8~5¢cb 5.65 +1.68 -2.46
T-9-2be 5.4 +2.46 +.22
T-10-10cc 1.59 +.06 +.96
8-6-12dd 2.:37 +.02 +.03
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Teble 16.--Water-level measurements, in feet below land-surface datum, in
the Glen Elder Unit, 1949

6-8-3kcc.
Water ' Water | ™ Water

Date level Date | _level lL Date i ] level
Apr. 21 17.62 July 30 17.85 " Dec. 28 17.80
June 29 L 17.62 1 Oct. 26 17.50 I

6-9-2Tab.
Apr. 21 25.68 || July 30 | 25.28 I Dec. 28 26.39
June 29 2k.00 ! _Oct. 26 25.25_

6-9-30da.
Apr. 21 | 28.83 ]'r July 30 l 26.60 Dec. 28 [ 27.27
June 29 ! _26.35 |__Oct. 26 _26.75 ‘

7-6-30bc.
Apr. 21 | 29.19 " July 30 | 26.48 I Dec. 28 ' 27.60
June 29 | 25.70 Oct. 26 28.76 !

T-6-34chb.
June 29 22.18 Oct. 26 | 27.20 ‘ Dec. 28 r 27.64
Aug. 30 26.50 . !

T=T-Taa.
Apr. 21 | 30.35 “ July 30 28.69 Dec. 28 28.92
June 29 28.63 Oct. 26 28.28

7-7-15dc.
Apr. 21 l 21.50 July 30 21.18 Dec. 28 21.47
June 29 20.04 Oct. 26 21.26

7-8-5¢cb.
Apr. 21 ' 28.148 | July 30 26.55 Dec. 28 27.50
June 29 23.53 ] Oct, 26 26.63
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Table 16.--Water-level measurements, in feet below land-surface datum, in
the Glen Elder Unit, 1949--Continued

T-9-2bc.
Water ' Water It i Water
Date level Date level e level

Apr. 21 31.22 July 30 28.82 Oct. 26 28.13 '
June 29 27.06 ! 1

7-10-10cc.
Bpr. 21 | 25.57 July 30 [ 25.90 “ Dec. 28 25.68
June_29 . _25.28 Oct. 26 ' 25.60 !

8-6-124d.
Apr. 21 [“‘31.85’ l Aug. 30 I 31.85 u Dec. 28 | 31.87
June 29 | 31.87 oct. 26! 31.85 | -
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An observation-well program was begun in the Kanopolis Unit in the
spring of 1946. Periodic measurements of the water levels in the 15
drive-point observation wells were continued through 1949. The highest
and lowest water levels for the period of record are given in table 1T;
the difference between the highest'and lowest water levels, the net rise
or decline in 1949, and the net rise or decline for the period of record
are given in table 18; and the water-level measurements made in 1949 are
given in table 19. Hydrographs of five wells are shown in figure 8.

Table 17.--Highest and lowest water levels for the period of record, in
feet below land-surface datum, in 15 wells in the Kanopolis Unit

Well Length of || Highest : Lowest |
number record | water Date wvater Date |
(years) ! 1level level

15-2-17cd X% 21.41 July 1, 1949 25.4L | Jan. 6, 1948
-18cd L | 22.12 July 1, 1949 25.50 | Jan. 6, 1948
-30dc L 19.06 July 1, 1949 || 22.42 | Sept. 5, 1946 -

15-3-24dd L 17.49 Aug. 6, 1948 20.64 | Jan. 6, 1948
-36eb L 23.54 Aug. 6, 1948 27.35 | Jan. 6, 1948

16-2-Tbb 4 ” 18.30 | Aug. 6, 1948 || 22.08 | Aug. 1, 1946
-18cc 4 22.28 July 1, 1949 26.52 gec. é, igtg;

an. ’

-19ab 4 19.94 July 1, 1949 24.67 | Dec. 1, 1947

16-3-13cd Y 20.70 Apr. 1, 1946 24,38 | Jan. 6, 1948
-26dc 4 18.04 July 1, 1949 21.60 | Jan. 6, 1948
-34dd L 19.76 July 1, 1949 23.15 | Jan. 6, 1948

17-3-17dd 3.5 2k.98 | July 1, 1949 28.18 | Dec. 1, 1947
-18dd 3.5 ! 25.08 | July 1, 1949 | 28.40 | Jan. 6, 1948
-30dd 3.5 i 28.49 July 1, 1949 31.36 | Jan. 6, 1948

17-4-25dd | 3.5 { 23.43 | Aug. 22, 1949 25.80 ! Jan. 6, 1948
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Table 18.--Difference between highest and lowest recorded water levels,
net change in water levels in 1949, and net change in water levels

for period of record, in feet, in 15 wells in the Kanopolis Unit

Difference between Net rise (+) or et zige g;)e°r
Well number highest and low- net decline ?e ne.L1h

or period of
est water level (=) in 1949 a3
15-2-1Tcd 4.03 +0.59 ~0.00
~18cd 3.38 +.66 411
-30dc 3.36 +.03 +.33
15-3-24dd 3.15 -.78 .99
=368 3.81 -.97 -1.07
16‘2'7bb 3.78 .00 +-58
~10ao .2k +.38 +1.10
~gn 4.73 +1.73 +1.69
16-3-13cd 3.68 +.07 -2.29
-26dc 3.56 +.80 P
-3kaa 3.39 +.62 +1.09
17-3-174d 3.20 +1.31 +.79
-18dd 3.32 +.95 +.99
-30dd 2.87 +1.3k4 +.95
17-4-25d44d 2.37 +.88 ' +.21

Table 19.--Water-level measurements, in feet below land-surface datum, in
the Kanopolis Unit, 1949

15-2-17cd.
Water ' Water Water
it level DaER level ke level
Apr. 27 22.15 Aug. 22 2252 Dec. 22 23.49
July 1 21.41 i Oct. 2b 23.12 l :
15 .2 -l&d .
Apr. 27 23.20 l' Aug. 22 24.29 | Dec. 22 2Lk.01
July 1 22.12 | Oct. 24 23.98
15-2-30dc.
Apr. 27 19.72 ,[ Aug. 22 20.11 | Dec. 22 21.05
July 1 19.06 Oct. 2k 20.95
15-3-2kdd.
Apr. 27 17.72 “ Aug. 22 18.88 Dec. 22 19.85
July 1 18.22 Oct. 2k 19.63
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Table 19.~--Water-level measurements, in feet below land-surface datum, in
the Kanopolis Unit, 1949--Continued

15-3-36ab.

Date i Date level Date bing
Apr. 27 2l ,22 Aug. 22 5.549 Dec. 22 ~ 26.37
July 1 24.58 ! __Oct. 2k L_26.07 .

16-2-Tbb.
Apr. 27 18.60 Aug. 22 18.96 Dec. 22 19.72
July 1 18.38 Il oOct. 2k 19.60 !
16-2-18cc.
Apr. 27 24.27 | Aue. 22 24.55 Dec. 22 | 2h.ho
16-2-19ab.
Apr. 27 | 22.2k “ Aug. 22 | 22.18 " Dec. 22 22.21
July 1 19.04 I oct. 24 | 22.54
16-3-13cd.
Apr. 27 ] 21.84 ﬂ’ Aug. 22 21.92 | Dec. 22 22.99
July 1 21.67 | _Oct. 2k | _22.63
16 "3 "26dc .
Apr. 27 19.06 i Aug. 22 19.11 Dec. 22 19.94
July 1 18.0k Oct. 24 19.74 |
16-3-34dd.
Apr. 27 20.50 [ Aug. 22 | 20.31 || Dec. 22 | 2L.L7
July 1 19.76 i Oct. 2k [ 21.22 I |
17-3-174d.
Rpr. 27 25.88 | Aug. 22 T 2610 [ Dec. 22 [ 26.17

July 1 2L.98 ! _Oct. 24 | 26.33 '
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Table 19.--Water-level measurements, in feet bel~rw land-surface datum, in
the Kanopolis Unit, 1949--Continued

17-3-1844.
Water |  Water Water
PaLe level DELe ! _level Dece level
Apr. 27 26.02 1 Aug. 22 | 25.93 Dec. 22 26.45
|
July 1 25.08 | oct. ok ! 26.34
17-3-304d.
Apr. 27 29.39 l Aug. 22 | 29.08 Il Dec. 22 29.58
July 1 | 28.49 Oct. 24 ¢ 29.54 |
17-4-254d.
Apr. 27 2L.02 [ Aug. 22 [ 23.13 |‘ Dec. 22 24.09
July 1 23.46 i Oct. 2k i _23.84
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The depth to water has been measured periodically since 1945 in 21
wells in the Kirwin Unit. The highest and lowest water levels for the
period of record are given in table 20; the difference between the high-
est and lowest water levels, the net rise or decline in the water level
in 1949, and the net rise or decline for tre period of record are given
in table 21; and the water-level measurements made in 1949 are given in
table 22. The chemical composition of 18 water samples are given in
table 23 and the logs of test holes are given in table 24, Hydrographs
of five wells are shown in figure 9.

Table 20.--Highest and lowest water levels for the period of record, in
feet below land-surface datum, in 21 wells in the Kirwin Unitl

Well Length of || Highest Lowest |
nuntbay record water Date water Date
(years) |l level level
L-14-34be L “2.15 Nov. 21, 1945 43,05 | Sept.25, 1946
4-15-31bb L 34.92 July 30, 1947 36.26 | Nov. 30, 1948 -
~35bc N 33.18 Sept. 1, 1949 I' 37.99 | June 12, 1946
4-17-31be 4 50.40 | July 8, 1949 | 52.72 | Oct. 6, 1948
4-18-30ab 4 | 9.43 July 8, 1949 | 20.29 | Sept.25, 1946
4-19-21dd L 8.80 July 8, 1949 15.10 | Sept.25, 1946
-35ab L 18.17 Aug. 29, 1947 14.17 | Nov. 30, 1948
4-20-21cc 4 4L8.46 | Mar. 31, 1948 48.92 | Feb. 6, 1946
5-13-kdc L 19.68 Dec. 29, 1949 35.28 | Dec. 17, 1945
-25cc N 43.05 Oct. 27, 1949 46.53 | Jan. 28, 1946
-33ba L 23.25 July b, 1949 30.46 | Jan. 2, 1948
5-14-3bc L 34.80 | Mer. 26, 1947 40.50 | Oct. 27, 1947
5-15-2dc 4 31.55 Sept. 1, 1949 33.84 | Aug. 28, 1947
5-16-3aa 4 37.75 July 8, 1949 44,76 | Dec. 17, 1945
5-17-laa L .73 Mar. 31, 1948 T7.60 | Nov. 21, 1945
-3cd L 1.18 May 6, 1947 27.00 | June 12, 1946
-12aa 4 51.49 | Dec. 29, 1949 |l 54.20 | Sept.30, 1947
6-11-3k4aa L 34.67 Aug. 18, 1947 37.07 | June 11, 1946
6-12-20bb L ! 36.30 | Nov. 26, 1945 || 43.06 | Jan. 28, 1946
-23cd L 2k .37 July 8, 1949 27.17 | Apr. 26, 1946
6-13-12ba 4 | 37.85 | Mar. 31, 108 | 40.95 | Dec, 15, 197

1 Measurement of water level in wells 6-11-36faa and 6-12-2L4aa discon-
tinued; no measurement of water level in well 4-17-25cd made in 1949.
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Table 21.--Difference between highest and lowest recorded water levels,
net change in water levels in 1949, and net change in water levels
for period of record, in feet, in 21 wells in the Kirwin Unit

Difference between Net rise (+) or Nezeziiscgzgeor

Well number highest and low- net decline [+ f;r period
est water level (=) in 1949 o8 DaEsas
4-14-34be 0.90 +0.46 -0.19
L-15-31bb 1.3k +.84 +.48
-35bc 4.81 +2.78 +.37
L =17-31bc 2.32 +1.44 +.11
4-18-30ab 10.86 +5.72 +7.60
4-19-21dd 6.30 +2.72 +1.49
-35ab 2.00 +.83 -.68
L-20-21cc 146 +.04 +.39
5-13=-bdc 15.60 +7.37 +15.42
-25cc 3.48 +1.05 +2.23
-33ba T.21 +1.98 -.92
5-14-3be 5.70 +3.04 +.61
5=15=2dc 2.29 +1.84 +1.15
5-16-3aa T .00 +3.85 +3.29
5-17-laa 6.87 +3.37 +3.57
=3cd 25.82 +5.98 +5.56
-12aa 2.71 +.T1 +1.40
6-11-34aa 2.40 +.31 +.T1
6-12-20bb 6.76 +2.25 -2.00
-23cd 2.80 +.91 +1.92
6-13-12ba 3.10 +1.54 +2.40

Table 22.--Water-level measurcments, in feet below

the Kirwin Unit, 1949

land~-surface datum, in

h-1%-3k4be.
Water Water Water
ki level vete level HORE level
Feb. 21 42.95 July 8 42.69 Oct. 27 42.16
Apr. 25 42.83 Sept. 1 42.61 Dec. 29 42.34
4-15-31bb.
Feb. 21 36.18 “ July 8 I 35.30 w Oct. 27 35.3C
Apr. 25 35.96 Sept. 1 | 35.26 | Dec. 29 35.k2
4-15-35bc.
Feo. 21 37.69 ll Tuly 8 ] 3%.28 T oct. 27 .90
Apr. 25 35.57 Sept. 1 | 33.18 ! Dpec. 29 35.23
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Table 22.--Water-level measurements, in feet below land-surface datum, in
the Kirwin Unit, 1949--Continued

4-17-31bc.
Water Water Water
Hete level Drke ' level ko level
Apr. 25 51.540 Sept. 1 | 51.L0 Dec. 29 51.28
July 8 50.0 ' Oct. 27 | 51.u43
4-18-30ab.
Apr. 25 154,54 l Sept. 1 ' 10.38 | Dec. 29 | 11.70
J_U].}' 8 9, l|'3 Oct. g? jl.g- Qh : '
4-19-2144d.
Apr. 25 13.55 I Sept. 1 9.45 | Dec. 29 9.39
July 8 8.80 l __Oct. 27 ! 9.63 | -
4-19-35ab.
July 8 | 13.63 ’ Oct. 27 ' 13.09 " Dec. 29 13.34
Sept., 1 | 13.15 . .
4-20-21cc.
Apr. 25 I 8.53 Sept. 1 ' 18.60 | Dec.29 | 18.53
July 8 48.60 Oct. 27 | 48.60 ! !
5-13-bdc.
Feb. 21 27.15 July 8 l 20.18 Il Oct. 27 ' 21.10
Apr. 25 _22.69 Sept. 1 21.03 !l_gec. 29 19.€8
5-13-25cc.
Feb. 21 l 44,15 July 8 | 143.43 il Oct. 27 i 43.05
Apr. 25 43.80 Sept. 1 L 43.17 | Dec. 29 | .43.07
5=-13-33ba.

Apr. 25 l 28.00 Sept. 1 lﬁ 24h.39 ‘. Dec. 29 | 27.72
July 8 23.25 Oct. 27 2k4.57
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Table 22.--Water-level measurements, in feet below land-surface datum, in

the Kirwin Unit, 1949--Ceontinued

5-14-3bc.
% Water | ; |  Water i Water
Date taval l Date l S uonl Date level
Fcb. 21 37,17 [ July 8 | 35.80 Oct. 27 37.22
Apr. 25 36.71 Sept. 1 36.95 Dec. 29 35.00
5-15-2dc.
Apr. 25 33.78 1 Sept. 1 |  31.55 Dec. 29 |  32.00
July B 236 | oct. 27 | 31.63
5-16-3aa.
Apr. 25 | Lb1.59 ” Sept. 1 | 39.68 T Dec. 29 %0.75
July 8 | 37.75 oct. 27 | oo |
5=1T7-laa.
Apr. 25 k.57 ” Sept. 1| 1.57 ﬂ' Dec. 29 | L.03
July 8 1.9h Oct. 27 2.88 ;
5-17-3cd.
Apr. 25 5.08 i Sept. 1 | 5.95 u Dec. 29 6.18
July 8 1.94 | Oct. 27 I 5.94
5-17-12aa.
Apr. 25 51.83 [ Sept. 1 51.79 Dec. 29 51,019
July 8 52.09 !l oct. 27 51.55
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Table 22.--Water-level measurements, in feet below land-surface datum, in
the Kirwin Unit, 1949--Continued

6-11-34aa.

| Water ' Water | Water Water

are level Date level | Date i level || nete : level

Jan. 2 | 36.43 Apr. 7 | 36.30 || July 2 | 35.86 | Oct. 2 | 35.21

10 | 36.58 14| 36.43 | 10 | 35.71 11 | 35.2%4

17 ! 36.55 i 22 | 36.k2 ¢ 17 | 35.57 18 | 35.17

25 | 36.62 | 28 | 36.46 | 25 | 35.49 26 | 35.15

Feb. 2 | 36.58 H May 5 | 36.45 || Aug. 2 | 35.37 Nov. 3! 35.12

10 | 36.64 13 | 36.48 9 { 35.31 | 10 | 35.09

18 | 36.59 20 | 36.50 ! 18 | 35.26 17 | 35.15

25 | 36.60 , 27 | 36.45 : 27 | 35.23 25 i 35.16

Mar. 8 | 36.51 June 3 | 36.L49 | Sept. 5 35.20 Dec. 2 ! 35.16

16 | 36.46 11 | 36.32 |, 12 | 35.19 91 35,12

2h 1 36.39 | 17 | 36.16 || 19 | 35.19 16 | 35.16

Apr. 1 ' 36.45 25 ' 36.00 26 ' 35.17 23 . 35.27
6-12-20bb.

| Water Water | ] . Water

M I level Date level ! Date i level

Feb. 21 | L0.15 July 8 37.60 1  Oct. 27 | 38.05

Apr. 25 r 40.17 Sept. 1 38.15 il Dec. 29 . 38.30
6-12-23cd.

Feb. 21 25.71 ||  July 8 | 2L.37 ||  Oct. 27 . 2L.65

Apr. 25 25.67 ll Cept. 1 oh.82 ! Dec. 29 ' 24,92
6-13~12ba.

Apr. 25 | 39.07 Sept. 1 | 38.64 Dec. 27 | 38.10

July 8 i 38.49 I  Oct. 27 J 38.38 J' |




Table 23.

--Mineral constituents, in parts per million, and related physical measurements of ground waters, Kirwin Unit

LKnalyses by U. S. Geological Survey, Lincoln, Nebr_.]

Depth from | i . Hardness |
land sur- | 8:; | as CaCO3‘
g face — S'o .——.; LSS
bt (in feet) | b
[3) o] 3 ‘ 5
Location |9& il T ™) .y i k=
of well |GS 9 o8 @ 3 o, ' B
© s Mo | P o B § |E8 E~ b .
o L O a - O 5 e~ o~ om 3 % % () ‘;‘,’ rua, 1 L)
°% 58 | & 58 2318288 %8 |53 |98 | 52 9| | B85
. —~ < a2 3| 8818 881 8~! 802|% | 8%8(Y
g=| 4 |*8|¢& S E 80,385, 22 | 52 5981 3S |5 | E2 (88| 895 g8
ia 2 8% &R a7 AEIS g | & 18°18 |mi271&71 38 [&]|223&
e T 5. 61 7 [ B o lo 11 TP I3\ 15 16 17 1B {15l 0]l §
' | . Al uvium ' | =
4-19-35ab) 17 | 33.5 | 12.661 601 7.5} 1 010i 0. osc 11+h 313,198 ! 38 0.4} 0.6 }0.00 653 |bu2| 185[15 =
5-15-2bc |18 | 22.8 | 15.96 | 58 | 8.7 766 .00 121 16 i 325 | 131 | 16 2({ 25 06 5531368 101(15 g
i =)
i i Terrace deposit l
4-20-32db{ 17 | 38.5 | 30.22{ 58 | 7.5 833! .05 100} 21 ; 43 ; | 332 134 7.0] .2| 8.0} .l0 530(336| 64|22
4-18-30cc|17 | 33.6 | 24.46| 57 | 7.6 1,240 051212 24 | 33 | 362|359 | 18 2| 5.0 .02 906628 33110
L-18-25ab/ 17 | 42.0 | 26.27! 587 L1 620 05| 83713 31 332 42 T7.5| .4 0 .02 385 {261 0|20
4-16-20da| 17 | 55.7 | 46.88| 59 | 7.6 1,050 .05 10k 31 | 76 4221 166 | 22 A4l Lo .08, 671387| 41i30
4-14-29cci 18 | 37.1129.77 ' 60| 7.5| 1,210 .00} 201{ 29 | 43 597| 107 | 37 .11 75 .09 ! 895|621| 131{13
4-14-34bc| 18 | L46.2 | 42.15| 57 | T.9| 1, 470' .00} 213| 21| 83 | - 311 50 |119 3400 .00 | 1,040{618| 363|23
4-14-36bd| 18 | 30.3 | 26.39| 58 ! 8.1 .00 106) 18! 52 | a 333| 132 | 25 2| 6.5! .06 5511338| 65{25
5-13-kdc {18 | L42.6| 35.10, 60 | T-5{ 1 u9o. .00} 2351 28 | 91 520( 233 | 78 21150 .00 | 1,080{T702}| 276|22
6-13-12ba) 18 | 47.7|L40.50! 59 | 7.6 767, 00| 1127 14 | 52 3731 86 | 34 9! 5.0 5 11§ 526,337 31!25
118 ' 43.9!32.75' 60 ' 7.7 988'p 25 139, 23 ' 66 i 571+ 33 ' 57 0l 2.0! .00 621'k41] oOi2k

6-12-23aa

-

a Includes equivalent of 8 parts per million of carbonatg (co3)
b Total iron--other analyses are for iron in solution at time of analyses.

el



Table 23.--Mineral constituents, in parts per million, and related physical measurements of ground waters, Kirwin Unit--

o 2 31 -4

16

TI7

4-20-26cc 17| 51.4) 47.32
4-16-30cc|{17| 80.9| 71.54
5-13-23dd |18| T77.1| 65.03
6-11-248d {18 38.3| 35.35
6-10-20aa (18| 36.1| 32.80

5-16-3bc 17! 110.7| 64.96!
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Logs of Test Holes

Logs of 55 test holes drilled in the North Solomon Valley by the
State Geological Survey during May 1946 are given in table 2L. The 1 i
were prepared by James B. Cooper from field studies of the well cuttings.
Also included are logs of 11 test holes drilled by the Bureau of Reclama-
tion along the axis of the proposed dam at Kirwin; these logs were pre-
pared by geologists of the Bureau of Reclamation fror studies of drive
samples and cores. A large number of additional test holes were drilled
in the same locality by the Bureau of Reclamation and the Corps of
Engineers, United States Army.

Table 2L.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unitl

Mitchell County

6-10-5cd. Drilled 6 feet north of center of road and 0.3 mile east
of road intersection. .Surface altitude, 1,541.1 feet.

| Thickness ! Depth

L (reet) 1 (feet)
Soil, dark-gray loose Silt.eccececcecocccosss 3 3
QUATERNARY--Pleistocene
Terrace deposits
Silt, medium compact, brownescessesecccsscecs 9 12

S5ilt, compact, light gray-tan; contains small
amount sand and limestone gravel, fine to ’
Pebble 8iZ€cceectvscscsosssscccccsscnsncnsne 25 37

Sand, very fine to coarse sand, fine to very
coarse gravel, with limestone pebbles up to
1 InChessisssnssssnssoansionsnsssnensenine 12 49

Silt, medium compact, Er8Yececocevecssevccsces 7 56

Sand, very fine to coarse, and much fine to
very coarse gravel, with limestone pebbles

Up t0- 1 inChecescescoscnsosssessccoseccsnes 3 59
CRETACEOUS-~Gulfian
Carlile shale, Fairport member
Shale, mcdium herd, silty, black..eseseccoecs | 1 i 60

1 All test holes drilled by State Geological Survey of Kansas
unless otherwise indicated.
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Cong

Mitchell County--Continued

6-10-8cc. Drilled 10 feet east of center of roed and C.21 mile
north of road intersection. Surface altitude, 1,508.1 feet.

! Thickness | Depth
(feet) : (feet)
Soil, dark-brown, 100se Silt.eccessceccsssacs 2 [ 2
QUATERNAFY--Pleistocene

Terrace deposits

Silt, medium compact, light=-gray...cceeoeceee 2 L
Silt, fairly compact, DroWwnecccecccoccsccsces 13 17
Silt, compact, yellow-tan to grayececescceess L 21
Silt, soft, light-tan; contains small amount -

of very fine to fine sanl.cocsssssscssnsnse 6 27
S8ilt, light-tan, and much very fine to fine

sand, with small amount medium to coarse... 3 30

Sand, very fine to coarse and much fine to
coarse gravel; contains many limestone and
shale pebbles up to % inch, and a little
BY&Y Bll.ncvsvonsossnsosnsnsscsnosssnswana 7.5 37.5

CRETACEQOUS-~Gulfian !
Greenhorn limestone

Shale, medium hard, calcareous, black....ce.c. | 2.5 40

: 6-10-1Tbc. Drilled 7 feet east of center of road and 36 fect north
of 5-mile line fence. Surface altitude, 1,473.9 feet.

- Soil, black and gray 1loose Silt...eccecevsees | 5 ' 5
QUATERNARY--Pleistocene (?)
Terrace deposits

Silt, medium compact, gray to t@Ne.ececcecess | 13 18
Silt, soft, light green-gray and dark-gray;
contains very fine to fine sand...cccevveeee 12 30

Sand, very fine to coarse,and fine to very
coarse limestone gravel, with shale pebbles
up to 3 inch; contains small amount gray-
BEEBY BEIG s 564405 55 605 0050 5 95 500054 88 T 6.5 36.5

CRETACEQUS-~Gulfian
Greenhorn limestone

Shale, fairly hard, calcareous, black and

BT s s 50 svusass s s ot st s s E SRS e R 3.5 ! ko
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Conf

Mitchell County--Continued

6-10-20bb. Drilled 10 feet east of center of road and 0.15 mile
south of road intersection. Surface altitude, 1,469.9 feet.

Thickness ; Depth

fect) | (feet)
Soil, dark gray-black S8ilt.cccecsesescccsocccsne 2 2

QUATERNARY-~Pleistocene (?)
Terrace deposits

Silt, medium soft, tan and light-gray...eceeec.. 3 5
Silt, compact, plastic, dark=gray.ccccsecccsces L 9
Silt, soft, light gray=taNe.ccececcecccccoacenes 9 18
Silt, gray, and much very fine to fine sand,

with small amount fine limestone gravel...... 11 29
Silt, soft, dark gray-blu€cceccscsscscccossscee 7.5 36.5

Sand, fine to coarse and fine to coarse lime-
Btone graveloocooboioooo0.0'....0.0l.ll...... 205 39
CRETACEOUS~--Gulfian

Greenhorn limestone
Shale, medium hard, calcarcous, black..escoe.oe 1 l

4o

6-10-20cc. Drilled 10 feet east of center of road and 0.21 mile
north of intersection of road with U. S. Highway 24. Surface altitude,
1,464.7 feet.

Soil, silt, dark-gray to blacK..ceeeececscocccss 3 | 3
QUATERNARY--Pleistocene (?) I
Terrace deposits j
Silt, medium compact, brown and gray..ececeecse 16 19
Silt, soft, tan, and very fine to fine sand.... 8 27
Sand, very fine to medium, with small amount |
coarse; contains very small amount fine lime-
StOND ErEVElssssnsnonsnsrsresssrssnnnsnssaness 6 33
Sand, very fine to coarse sand, and a little
fine to very coarse gravel, mostly limestone
pebbles up to & Inchscssosvsssssrssssnnsnvons 6 39
CRETACEOUS~-Gulfian
Greenhorn limestone
Limestone, very hard, light-gray..ceececccccecce 3 39.3
Shale, hard, fissile, calcareous, black........ N i Lo
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kensas end the U. S. Bureau of Reclamation in the Kirwin Unit--Conjf,

Mitchell County--Continued

6-10-29ba. Drilled 12 feet west of center of %-mile road and 0.09
Surface alti-

mile south of intersection of road with U. S. Highway 2.

tude, 1,464.2 feet.

Thickness ; Depth
(feet) | (feet)
QUATERNARY--Pleistocene (?) ’
Terrace deposits !
Silt, medium ~ompact, silty to plastic, gray... 6 3 6
Silt, light-gray to tan; contains small amount -
of very fine s&NnAecececcscsscsscsvocsscscscsce 9 | 15
Silt, dark-tan to tan; contains very fine sand. 3 | 18
Sand, very fine to fine and tan silt...ceceeees 5 ; 23
Sand, very fine to coarse,and fine gravel, with !
few limestone pebbles up to % inch....cevsses 9 I 32
Sand, very fine to coarse, and much fine to !
very coarse gravel, with many limestone peb-
bles up to 1 inch, and small amount white to
WRLLOW BRBY w0 obioh 3 e e i i 0 A B 22 54
CRETACEOUS~--Gulfian
Greenhorn limestone
Shale, fissile, medium hard, silty, gray, and
gray-blue, soft silty shale; contains many '
fragments of light-blue, soft bentonite...... | 4 i 58

6-10-29ca. Drilled 11 feet west of center of %-mile road on south

side of 3-mile fence. Surface altitude, 1,462.8 feet.

Soil, black and dark-gray compact silt....eveee
QUATERNARY--Pleistocene (?)
Terrace deposits
Silt, medium compact, gray to brown, with
occasional coarse sand graiN.icceccececcccsccee
Silt, tan; contains very small amount of fine
to coarse sand.cecccccoccccscoccscsscsssconses
Silt, dark-brown, bloCKYccececcecccscccscssccsccsses
Silt, light-gray with a little yellow iron-
stain; contains some sand, very fine, and few
small snail shellB.esccccccscsocnssscessccsns
Sand, very fine to fine, with very small amount
of medium and coarse; and small amount of fine
to medium limestone gravel.:cceesecccccccocnes
Sand, very fine to coarse and fine to coarse
gravel, with pebbles of limestone up to 1 inch
CRETACEOUS-=Gulfian
Greenhorn limestone

Shale, fissile, hard, dark gray-black, and
soft calcareous sh@le.e.coeovoeseessosesseses |

11

18
25

27

(VL)
o
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con{

Mitchell County--Continued

6-10-29cc. Drilled 12 feet north of center of road and 0.2 mile east
of road intersection. Surface altitude, 1,467.1 feet.

| Thickness .| Depth

QUATERNARY--Pleistocene (?)
Terrace deposits
Silt, soft, brown and tan; contains a few small

snall shellBeccescccsescoccscssccsssoncsonsnse 10 10
Silt, soft, gray to brown; contains very fine

8BRAceescesscssscoscsssscessnscosssscsssssnsce 21 31
Silt, gray, with small amount of sand, gray.... 9 4o

S5ilt, soft, light-gray; contains small amount
of very fine to fine sand and few small snail

shells.........‘...0....'!..l.....l.l.‘l‘.l.l 3 h3
Sand, very fine to fine, with small amount
mdillm to Coarse.......'...0...00..0..'...... 7 50

Sand, very fine to coarse; contains a small
amount of fine to medium gravel, and limestone
pebbles up to % inch; contains shale fragments 2.5 52.5
CRETACEOUS--Gulfian
Greenhorn limestoune
Shale, hard fissile, gray-black; contains hard |
ppaun (1) onsseisssnnsonssnssrsnnasnsuspas b 2.5 1 55

6-10-31ad. Drilled 10 feet west of center of road and 200 feet south
of approach to Solomom River bridge. Surface altitude, 1,450.4 feet.

QUATERNARY--Recent |

Alluvium
Silt, soft, dark~brown; contains very fine sand 5 5
Silt, soft, gray and brown; contains small
amount very fine sand, and small snail shells 11 16

Sand, very fine to fine, with very small amount
of medium to coarse sand and fine gravel; con-
tains a little gray silt.cecccecccococscncnce 5 : 21

Sand and gravel, fine to coarse, poorly sorted; |
contains limestone and shale pebbles up to 1
inch, and a small amount of gray clay...ce... 8 29

Silt, soft, gray-blue; contains very fine to
fine sand, and many small snail and clam
BhEll S esvcsrbsasers s absdnseasassnesinasbepas 3 32

Sand, very fine to medium; contains small amount
coarse sand, fine to medium gravel, and a few

limestone pebbles...scceccecccaceccncconnnes | (i 29
CRETACEOUS-~Gulfian g
Greenhorn limestone ; g
Shale, hard, dark gray-black, some soft and silty ! 1 1 o
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Table 2k4.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Corl.

Mitchell County--Continued

6-10-31dd. Drilled 11 feet west of center of road and 0.2 mile north
of road intersection. Surface altitude, 1,485.1 feet.

i Thickness ‘| Depth

(feet) (feet)
QUATERNARY~--Recent
Soil and slope deposits
Silt, dark-brown; contains small amount of very
fine sand.ccccessscosccoccsencsoscssnsccsscans e 2
Silt, medium compact, tan and brown...ccsecscses 3 5
CRETACEOUS~-~-Gulfian
Carlile shale, Fairport member
Shale, clay-shale, gray-yellow, with few frag-
ments of weathered Ostrea shellS.ecseceecesse 2 T
Shale, clay-shale, light-gray to tan; contains
fragments of gray, medium-soft limestone..... 1 8
Shale, clay-shale, light-gray; contains few ;
shell and chelk fragmentS...ecoceeeccccoconcs ! = ‘10

T7-10-6aa. Drilled 10 feet west of center of road and 0.15 mile south
of road intersection. Surface altitude, 1,499.5 feet.

QUATERNARY--Recent '
Soil and slope deposits
Silt, soft, dark-brown to blacKk..eceeveeeesesss 3 3
Silt, medium compact, plastic, gray and ten.... 2 5
CRETACEOUS--Gulfien
Carlile shale, Fairport member
Shale, light-gray, tan and reddish soft plastic;
contains a few fragments of Ostrea shells.... i 5 _ 10

T7-10-6da. Drilled 13 feet west of center of road and 0.35 mile north
of road intersection. Surface altitude, 1,493.2 feet.

QUATERNARY~~Recent '
Soil and slopc deposits
Silt, soft; dark-browNeccceccccscsoscessscncenss
Silt, medium compact, tan and gray.ccescececcsss
CRETACEQOUS--Gulfian
Carlile shale, Fairport member
Clay-shale, soft, silty, tan; contains weathered
Shell TrEBmeNtB . casanssvsrvsseseisbasnssn isns 1 £
Clay-shale, tan and light-gray; contains many
shell fragments........................-..... 1l f
Clay-shale, soft, chalky, light-gray; many !

fragments of red consolidated sh@l€.eeeessc.s 3 ' 10

=
A2
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Osborne Count

6-12-12cc, Drilled 12 feet north of center of road and 0.25 mile east
of road intersection. Surface altitude, 1,552.3 feet.

iThickness | Depth
| (feet) (feet)
Soil, compact, silt, dark-gray....ceeceeececees | 3 ‘ -
QUATERNARY--Pleistocene ;
Terrace deposits !
Silt, compact, light-gray; contains small

amount of limestone gravel.....cceeeiesssssans | 5 8
Silt and gravel, tan silt, and chalk gravel,
fine to %-inch pebbles, yellow=white.icoeeees T 15

CRETACEOUS--Gulfian
Carlile shale, Blue Hill member '
Shale, light to dark-gray, some tan to yellow, ’

mch lro!!-stain......‘....l..'........l...... ! 5 i 20

6-12-13bc. Drilled 7 feet east of center of road and 0.5 mile north
of road intersection. Surface altitude, 1,512.9 feet.

Soil, loose dark Silt.cccececccecscencscscssoss | N i N
QUATERNARY--Pleistocene (?) ,
Terrace deposits

Si1lt, compact, plastic, dark=gray.ccececescccss L 8
Silt, medium compact, light gray to tan........ ! 4 12
Silt, very loose, tan and gray...ceeecscosesces | 6 18
Silt, medium compact, light=-gray..ecececssceses 11 29

Sand, very fine to coarse; contains small amount
fine quartz gravel and few limestone gravels
BNE POUDLEB 5 o a6 5556500550 ARE 6 00H GRS 04550 11 1 4o
Sand and gravel, very fine to medium sand, and
gravel, fine to medium, with 8 little coarsec;
contains much silt and clay, yellow to red
and brown, and few limestone pebbles up to %
INChicoanssovsavsrigsgsersssesonsssesseesseness 8 L5
CRETACEOUS --Gulfian
Carlile shale, Blue Hill member

Sh&le' El&BtiCi dark EBY'bL&Ck.......-........ . 2 _' 50
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Coni

Osborne County--Continued

6-12-24bb. Drilled 20 feet east of center of trail road and 0.1

4

mile south of road intersection. Surface altitude, 1,505.0 feet.

Thickness ; Depth

(feet)

QUATERNARY--Pleistocene (?)
Terrace deposits

CRETACEQUS~-=Gulfian
Carlile shale, Fairport member

_(feet)

Silt, 10083, brown.......o..“...0....0...0..0. 13 13
Silt, dark'g'ay, compact....................-.. 5 18
Silt, tan and gray; contains much loose sand

very fine to fin€.eccceccooscccconscccscoceses 12 30
Sand, very fine to fine, with small amount

coarse; contains small amcunt fine gravel,

fine to very coarse limestone gravel, and

very small amount of clay, green and gray.... 14 L
Silt, soft, dark-gray; contains much very fine

to fine sand, and small amount fine to coarse

limstone yavel...l..lQ..C'0.0....0.0..0000. 6 50
Sand, very fine to medium, greenish, with small

amount coarse sand to fine gravel; contains

small amount dark gray-green clay and silt... 9 59
Shale, dark gray-black, silty to plastic,

Calcareous......ul._‘ugioo................... | uﬁ { 'ZQ__

6-12-24bc. Drilled 42 feet east of zenter of trail road and 0.k
mile south of road intersection. Surface altitude, 1,505.5 feet.

QUATERNARY--Pleistocene (?)
Terrace deposits
8ilt, soft, brown to gray; contains small snail
Bhe118.00.0.........ll.....0.0.00..0'.00.....
Silt, medium compact, gray; contains very small
amount of coarse s@Ndeccccsssescccosssvseacscs
S5ilt, interbedded, soft, brown and gray; con-
tains small snail shellS...ceeccccencscsccnes
Sand, very fine to medium, very well-sorted,
greenish.cceccscccccesssscscsscsscccccnscsccans
Sand, very fine to medium, greenish; small
amount coarse sand and fine gravel; very small
amount gray Sh8l€sececessscscsceccecsocccenns
CRETACEOUS-=Gulfian

Carlile shale, Fairport member
Shale, calcareous, dark gray-black..ccegcccccse

14 14
6 20
17 37
13 50
10 60
5 <0
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Table 24.--Logs of test holes drilled by the State Geological Survey 0?
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit#-Con.

Osborne County--Continued

6-12-24cc. Drilled 5 feet east of center of road and 0.2 mile north
of intersection of road with U. S. Highway 24. Surface altitude, 1,504.C
feet.

‘Thickness  Depth
(feet) (feet;
Soil, soft gray-brown silt.ccececcecccccncccsss 3 3
QUATERNARY--Pleistocene (?)
Terrace deposits . |
Silt, compact, interbedded, brown and gray..... 10 13
Silt, fairly soft, grayish-tan; contains a few |
small snail shellS.ceveessecocscscasocnsosnse 12 25
Silt, soft, grayish-tan; contains very fine I
sand and small snail shellS.eecesccss soosces | 9 b3k
Silt, soft, gray; contains small amount of very | |
TURE BRI o vk 50 9055008 5 000 B8 o om0 T ik
Silt, compact, plastic, dark-gray, and green
soft silt; contains very fine sand and few
small snail shellS.ceccsccececososncssssacssce
Sand, very fine to coarse, greenish, and small
amount of fine gravel; contains very small
amount of fine to coarse limestone gravel and
green silt, with gray shale fragments........
CRETACEQOUS~-=Gulfian
Carlile shale, Fairport member

Shale, plastic to silty, calcareous, black..... | 5 .65

12 23

¥ i 60

6-12-26aa. Drilled 8 feet west of center of road 0.05 mile South of
intersection of road with U. S. Highway 24. Surface altitude, 1,501.8
feet.

8011, dark-browm 80f't 81lt.ccsevcavessnonasnans | N N
QUATERNARY-~Pleistocene (?) l
Terrace deposits !
811t, medium compact,; Er&Ysccosisssssesnossssns | 5 9

Silt, medium compact, t@N.ccccecsccscscccccccce ‘ 5
Silt, medium compact, yellow-tan' contains very

fine Sand'.l......0.Q‘l.l...ll.l..'......l.‘. 12 26
Send, very fine to coarse sand and silt with
smell amount of gravel, and tan, mixed silt.. L 30

Sand, very fine to medium, with a little coarse
sand; contains very small amount fine to
medium gravel, and few fine to coarse lime- !
BLONe EYRPALE . vassonves st nescrussneessesess 10 Lo

Sand, very fine to coarse; contains fine to
coarse gravels, limestone gravels, and shale

framents..lo'00.0.'...o.......lo'ccco-0...0. 5 hs
CRETACEQUS--Gulfian

Carlile shale, Fairport member
Shale, plastic to silty, calcareous, black.....

'
]
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con{

Osborne County--Continued

6-12-26ad. Drilled 8 feet west of center of road, 180 feet north

of 3-mile fence. Surface altitude, 1,509.2 feet.

| Thickness ¢ Depth
| (reet) | (feet)
Soil, brown B0Lt B1lt.ccercnsnnnssessngssanenns | n n
QUATERNARY--Pleistocene (?) |
Terrace deposits i
Silt, medium compact, gray and t8Neceeeccecocss | 12 16
Silt, medium compact, light-gray; contains very | ;
fine send and brown iron-=st@iNe...cececcoscess 9 t 25
Silt, much iron-stain, gray and tan; contains
some very fine to fine sand.cceeccceccccscces | 3 28
Sand, very fine to medium, with small amount |
coarse; mMuCh iron=st2iN...coebeeecesecocacoee | 2 30
Sand, very fine to fine, small amount medium to
CORPBE v s v vnu 5 § 45 SENETENSHIEEGETOAEFE S SUS 064 14 PooLh
Sand, very fine to coarse, and fine gravel, with ’
small amount medium gravel and fine to pebble-’
g8ize limestone @ravelB.cecsscecosseaccsscscans 8 52
CRETACEOUS--Gulfian ‘
Carlile shale, Fairport member ! l
Shale, plastic to silty, calcarcous, black..... ' 8 60

6-12-36bb. Drilled 6 feet south of center of road and 350 feet west

of #-mile fence. Surface altitude, 1,545.7 feet.

QUATERNARY-~-Pleistocene
Terrace deposits
S5ilt, medium compact, brownish-tan; contains
much gravel and limestone pebbleS..e.eeescsss 8
Silt, compact, clayey, gray-tan; contains a few |
15 tons: PEHBLEE. « & v4 wb o 5 s 8 5h §0DEAE S0 $A 50 18
CRETACEQOUS--Gulfien
Carlile shale, Blue Hill member
Shale, clayey, few iron-stains, light gray..... 6

Shalel Cl&!E!. dark-gza!.coo-.oooo'00000000000o v 8

26

32
40
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Table 24.--Logs of test holes drilled by the State Geological Survey o
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Osborne County--Continued

6-13-2cb. Drilled 10 feet east of center of section line road and
0.4 mile north of road intersection. Surface altitude, 1,565.0 feet.

iThickness . Depth

(feet) | (feet)

Soil, dark-brown, 1oose 8iltee.eessssccccscnsss ] 5 5

QUATERNARY--Pleistocene (2)
Terrace deposits

Silt, medium compact, AArk=gray....resesecesses 3 8
Silt, fairly soft, gray=ta@N.secececscscoscscses L 12
Silt, soft, light-tan; contains much very fine |

sand, and small snail shellS....ceceevecccces L 16

Silt, soft, tan; contains much sand, very fine
to fine, and inclusions of rusty-brown sand i
and 81lticececsacocscsccscssccoscascarsccccnas | L 20

Gravel chalky, white; assorted, from fine sand
to §-inch pebbles (worn), also contains
small amount of sandy silt, gray, and fine

qUArtz SANdeccsecscscvecscsssocscsccsrsnsssss T 27
Silt, soft, gray-tan; contains fine sand and
fine to coarse chalk gravelicsccecsscoescecsce 3 30
Sand, quartz, very fine to fine; contains worn
chalk pebbleBecesccsscccscssnscsaccsasssscccas 5 35
Silt, feirly soft, plastic, dark blue-gray, '
PEIELY B« o 1w w gonsig 5 500 w0 w0 o w et @ gw s o s L I 39
CRETACEOUS --Gulfian ! ;
Carlile shale, Blue Hill member i i
Shale, plastic, dark blue-gray; contains frag- ,
ments of red-brown, rotten (lignite?) wood... ! 6 |45

6-13-3aa. Drilled at edge of field near east line of section and
0.3 mile north of intersection of %—section road with section line road,
Surface altitude, 1,555.1 feet.

QUATERNARY--Pleistocene (?) !
Terrace deposits
Silt, loose, brown; contains scattered small

chalk pebbles..l.‘...".‘.l. L L LI B B B B 16 16
S:lt, tan and light gray-white; contains fine
sandi............‘..‘l........ll.-..........l 3 19

Sand, very fine to medium; contains small amount
of coarse sand and few limestone gravels, fine

TO mMediUMevocwesoossnsaessesvseessseresesssss 11 30
Sand, very fine to coarse, with few pebbles of
Iimeptons up to & 100hescnsssnssonervossossis 6 36
CRETACEQUS~-Gulfian

Carlile shale, Blue Hill member ;
Shalel Elastic tg Silt!; blue'gray. R RN l" ' ho
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Osborne County--Continued

6-13-10aa. Drilled 20 feet south of center of road intersection.
Surface altitude, 1,568.0 feet.

iThickness : Depth

| (feet) | (feet)
Soil, loose, dark-brown Siltecescesescssceasces | 3 3
QUATERNARY--Pleistocene (?) !
Terrace deposits
Bilt, soft, Eray-"tal..cessvscrersnnnsenssinsiss 8 11
BIYE, BOEY, WO e s an ko 66 VS RS SRS 5 16
S5ilt, soft, gray; contains many small snail
shells, and small amount fine sand...cceveeee 5 2l
Silt, soft, gray; contains much sand, very fine
to fine, and fragments of shale and limestone | 8 29
CRETACEOUS -=Gulfian | !
Carlfie shale, Blue Hill member ; l
Shale, plastic, clay-shale, dark=-gray.......... | 6 [ 35

6-13-10dd. Drilled 9 feet west and 30 feet north of center of cross-
roads. Surface altitude, 1,643.0 feet.

Soil, soft tan silt..ceveeiesccocenccncnannncns | 5 5
QUATERNARY~-Pleistocene ; |
Terrace (?) deposits i i
Silt, loose soft, dark=tBNeecccccccossocsccccss i L i 9
S5ilt, soft, tan; contains fragments and pebbles* i
Of limeston€..eceenaresircnrseccvscsnscsannns ’ 12 |21
Silt, soft, tan; probably contains small amount i g
of limestone @ravel....ccecesveccssoccccsnnns | 8 {29
Silt, gray; contains much gravel and limestone !
PEOBLOB csoinusnusness s s S EEIRISSREESEFIFET L0 5 34
Gravel, limestone fragments and peubles; con-
tains small amount tan Silt..ccccecvocccncens L 38

Silt, tan; contains much gravel and pebbles of
limestone.cceeccecocscessoccososcsccsoccncnns 2
CRETACEOUS--Gulfian
Carlile shale, Blue Hill member _
Shale, light blue-gray to dark-gray, small '
amount yellow-brown; contains much iron-
stained shale and selenite...eeccececcevonsse

4o

10 50
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Osborne County--Continued

6-13-1ibc. Drilled 12 feet east of center of road and 0.5 mile north

of road intersection. Surface altitude, 1,583.5 feet.

(Thickness . Depth
_(feet) (feet)
Soil, soft tan Ssilticescseccccccacesccccsacccces 2 e
QUATERNARY--Pleistocene
Terrace deposits
Silt, medium compact, blacK.:eiseescercecceaccoes 3 5
Silt, medium compact, gray to gray-tan...ecceeces T 12
8il1t, falrly soft, DroWhecsisssocsssssvssnsssans 8 20
Silt, soft, AGrK=graAY.cccsccessosasssscesscoscns 4 24
Silt, light gray-green; contains very fine sand. | 5 29
Gravel, limestone gravels, assorted sizes from
fine sand to l-inch pebbles; gravel is white
and iron-stained; contains a small amount of g
8lltecevcecoscocccsoscsnssnsssccocscsnsssstsas T:5 36.5
CRETACEOUS=--Gulfian
Carlile shale, Blue Hill member !
Shale, plestic, dark-gray.cseesesessececscescscs 3.5 40

6-13-13cc. Drilled 5 feet east of center of road, 0.2 mile north of

road intersection. Surface altitude, 1,507.1 feet.

Soil, dark compact Bilt.cecscoesccoscscesccccce
QUATERNARY--Pleistocene (?)
Terrace deposits

Silt, medium compact, light-gray to gray.......

Silt, fairly loose, light=tan.ccececoccccccocss

Sand, very fine to coarse; small amount gravel,
finecvecesescvsosvsnanconeosvensssssessnenavs

Sand, very fine to coarse, fine to very coarse

avel; contains pebbles of limestone up to

% inch, gray silt, and fragments of gray

shale.....l.......l.."...‘....“.....l......

CRETACEOUS~--Gulfian
Carlile shale, Blue Hill member

Shale, Elastlca dark'an.-....................

; 5 : 2
| :
[ 11 ! 16
: 12 | 28
7 | 35
l
!
4 l 39
|
1 50
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County

4-16-28cal. (U. S. Bureau of Reclamation core hole DH-105). Drilled
475 fect north and 970 feet west of center of street intersection near
Kirwin water tower in February 1946. Surface altitude, 1,760.8 feet.

Thickness Depth
(reet) | (feet)
QUATERNARY~~-Pleistocene
Sanborn formation
Silt, compact, broWNeecececcoscosccsscvssssscecncsce 37 37
Sand, fine, silty, compact, gray.ccceccecccccss 5.6 42.6

CRETACEQUS --Gulfian I
Niobrara chalk, Fort Hays limestone |
Chalk' firm, h&rdlg_l_‘ay...................‘...- : ll 5306

L-16-28ca2. (U. S. Bureau of Reclamation core hole DH-104). Drilled
135 feet north and 600 feet west of center of street intersection near
Kirwin water tower in February 1946. Surface altitude, 1,760.2 feet.

QUATERNARY-~Pleistocene
Sanborn formation

i
Silty sand, fine, compact, gray..cceeececesocces | 38.6 ; 38.6
CRETACEOUS --Gulfian | l
Niobrara chalk, Fort Heys limestone ! %
ChATE, Tlgoh, SORN . e pieassvsgunainssesyyyen s | 10  u8.6

4-16-28dcl. (U. S. Bureau of Reclamation core hole DH-128). Drilled
10 feet from center of street and 560 feet south of center of street inter-

section near Kirwin water tower in March 1946. Surface altitude, 1,731.5
feet.

QUATERNARY--Pleistocene and Recent

Sanborn formation (Pleistocene) and slope deposits
(Recent)

18.6 i 18.6

i
l
Loam, clay to silty, stiff to plastic, brown... |
Sand, medium, compact, clean, gray; contains !
chalk fregmentS.ccccecesccacecsscoscscoccsonns | 13.4 32.0
Chalk, weathered, soft seams, gray...e.ceeeoeeeee | 6 38
CRETACEOUS --Gulfian |
Niobrara chalk, Fort Hays limestone :
Chalk, firm, few soft broken seams, gray....... l 19.5 BT5
Carlile shale |
|

Shale, firm, noncalcareous, blUC...eeoeooooscess 10 ¢ 67.5
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Table 2k4.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-16-28dc2. (U. S. Bureau of Reclamation test hole TH-9; drive sam=-
pled). Drilled 40 feet north of center Kansas Highway 9 and 365 feet east
of intersection Highway 9 and half section line road in November 1945.
Surface altitude, 1,695.3 feet.

Thickness i Depth
| (£ret) (feet)

QUATERNARY--Pleistocene i
Terrace deposits
Clay, silty, moist, sticky, tight, brown....... 15.5 15.5
Sand, fine, damp and compact, silty, buff...... 14.5 30
Sand, medium, compact, clean, moist, gray...... 6 36
Sand, coarse, compact, damp, brown...ccecescees 3 39
CRETACEQUS--Gulfian ' |
Carlile shale, Blue Hill member |
Shale, tight, moist, slightly weethered, firm,
noncalcareous, top brown, base, blue......... 3 M =

h-16-33ab. (U. S. Bureau of Reclamation test hole TH-T7; drive sam-
pled). Drilled 820 feet south and 875 feet east of center of intersection
of Kansas Highway 9 and half section road in November and December 1945.
Surface altitude, 1,695.7 feet.

QUATERNARY--Pleistocene (?)
Terrace deposits

Silt, compact, sandy, trown......... vesesses v 5 , 5
Loam, compact, sandy, brown......eeec... - . N ' 9
Clay, compact, lean, bYOWNececosceoccessososcsscs 3 | 12
Silt, fine, compact, sandy, brown....ccoeeecces 6 | 18
Clay, lean, stiff, vet, DroWlccssssessssosasnss 3 | 21
Sand, fine, silty, firm, moist, buff..c.cceeoses 5 | 26
Clay, lean, stiff, wet, Duff.ccscceccscnccssvssns 9 {35
8i1t, saturated, DUl cerssssnnssssssinssvannns 3 l 38
Sand, fine, compact, silty, saturated, gray.... 1 ! 39
Sand, medium, gray; contains some sand..ec..... 9 ;48
Sand, fine, compact, BLIlty, Era¥icesescconcscss 3 i 51
Silt, compact, stiff, dark=gray..cececccocccscas 3 ! 54
Sand, compact, medium, gray.cceccesccccccceccccs | 3 | 57
Sand, coarse, compact, clean, gravelly, gray;

contains fragments of broken chalK...eeeseess 3 60
Sand, medium, clean, Gray...ecececsscsccscsccss 3 63
Sand, coarse, compact, Cle8N...ecceecccccsecase 3 i 66
Sand, coarse, gravelly, gray.cceceeccocss . 2.5 68.5
Talus, chalk, gravel to 1% inches, broken chalk

to l% inches; colors uneven.cceecsccccscsecscs 5 T3.5
Clay, lean, silty, stiff, Drown.cecceescoscsses | 2.5 | 176
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued
4-16-33ab--Continued.

Thickness | Depth

(feet) (feet)

QUATERNARY--Pleistocene (?)--Continued
Terrace deposits~--Continued

S81i1lt, 80ft, DroWNececccccccccccsscssccsccssscss 3 T9

Sand, medium, compact, clean, gray; contains

about 5 percent gravel.cecccscescecccccccescne 5.3 84.3

CRETACEOUS~--Gulfian
Carlile shale, Blue Hill member
Bhale: £119, BIUS asecssangsissssssgsasssasssns I i 85

.

~

4-16-33adl. (U. S. Bureau of Reclamation test hole TH-105; drive
sampled). Drilled 1,680 feet south and 1,260 feet west of intersection of
Kansas Highway 9 and section line road at south edge of Kirwin in November
1945. Surface altitude, 1,696.7 feet.

QUATERNARY-~-Pleistocene ! |
Terrace deposits
Sand, fine, 8ilty, Drownesecceccocccssccoscsses 2.5 25
Silt, firm, Ary, brOWNeccscccecccssvsccccccccces 5.5 8
S11t, firm, damp, DYOWD.eesssrssnscessossssnsse 9 17
Clay, lean, firm, browvNeccccccccossccseccccccnses 3 20
Silt, firm, 1light-brown.ccccececcescscsccoccces TS5 27.5
Clay, lean, firm, bDroWN.cececeecscscscsscsnsses 12.5 Lo
Sand, fine, compact, DYOWNc.sseescossersssssssse 6 L6
Bllt;, @r&Yicsssccasssssssssndssnostaninsinessns 9 55
gand, very Fine, EraYeessessssnssnsesssennassse T 62
Silt, compact, dark=gray..ccscceeeccccsccccccse 9 !
Clay, lean, firm,dark=gray...ceececcescscescece 3 T4
Clay, medium, stiff, DIUCcssessssosesscssrcssee 5:5 T79.5
Gravel, coarse, compact, gray; contains clay... 3.5 83
Band; coaxse; COMPACt:ssinsssvssssssnsasnninses 1 8k
CRETACEOUS--Gulfian :
Carlile shale, Blue Hill member |
Bhale, fire. bDlutsssessnsssssnssssssssssississi | 3 L 87
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-16-338d2. (U. S. Bureau of Reclamation test hole TH-3; drive sam-
pled). Drilled 460 feet north of north end of bridge over Solomon River
and 820 feet west of section line road in December 1945. Surface altitude,
1,674.1 feet.

Thickness | Depth
(feet) | (feet)

QUATERNARY--Recent | !
Alluvium
Sand, fine, silty, compact, brown.ceececeiscesse T.5 T.5
Sand, fine, clean, compact, grey..-cecececesess b5 | 12
Clay, lean, stiff, silty, brown....cceeeccoceee | 15.5 ¢ 27.5
Clay, very etiff, bliBsiessersssanisnsonsssanss | 11.5 39
Clay, lean, stiff, compact, Drowh.esececesessess ! 3 42
Sand, fine, compact, silty, grayecsececccecccecs | 3 45
Sand, fine, compact, clean, gray..eeeessessccce | 3 . u8
Sand, medium compact, clean, gray; contains some
teoki SMAIR: e s s s s s I RAR NSRS E SO NSNS ] 6 54
CRETACEOUS--Gulfian E ;
Carlile shale, Blue Hill member ‘ |
Shole. firs. DlUCsepeassesssgnasessssssvagssssse | 1 55

4-16-33da. (U. S. Bureau of Reclamation test hole TH-2; drive sam-
pled). Drilled 510 feet west of south end of bridge over Solomon River in
December 1945. Surface altitude, 1,672.8 feet.

QUATERNARY--Recent : ;
Alluvium | !

Sand, fine, compact, grayeececcecccececceccsconss 3 , 3

Sand, medium, compact, clean, gray..cccessccees T ; 10
Sand, coarse, compact, clean, gray; contains f

many fragments of ch@lK.eecceccooceccsccssnse 9 i 19

Sand, fine, compact, silty, @ray.ececscccccssss 3 | 22
Sand, medium, compact, gray; conteins many i

fragments of broken cha@lKeccosceecccococosonscs 9 .31

Sand, coarse, compact, gravelly, clean, gray... 3 l 34
CRETACEOUS~--Gulfian ‘
Carlile shale, Blue Hill member !

Shale, firm, upper 0.5 foot weathered, blue-gray 3 37
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-16-34kcb. (U. S. Bureau of Reclamation core hole DH-127). Drilled
1,370 feet north and 60 feet east of road intersection 1 mile south of
Kirwin in February and March 1946. Surface altitude, 1,698.4 feet.

‘Thickness | Depth

(feet) (feet)

|
QUATERNARY--Pleistocene (7) !
Terrace deposits l
Clay loam to silty loam, stiff to plastic; upper !

12 feet black, remainder browh..ecseesssscceass | 4,8.8 48.8
Sand, fine, compact, Silt¥eeesesesecccecscccnces | 5.2 54
Sand, medium, compact, Cle8N.ec.cssccscossccsacss | 1 55
CRETACEOUS --Gulfian § :
Carlile shale, Blue Hill member | |
Shale, firm, blu€.esceessosssavossgosssoossessss 13 68

4-16-34ec. (U. S. Bureau of Reclamation core hole DH-108). Drilled
TO0 feet north and 480 feet east of road intersection in December 1945.
Surface altitude, 1,723.5 feet.

QUATERNARY-~Pleistocene : \
Sanborn formation ; !

Iom, silty’ brown'...l..lO........C..........'. : 19 19
Sand, fine, clean, grayeesieccecesccsecscsscanes | 5 Y
Sand, fine, silty, brown; contains lumps of .
chalk I‘OCk............o....................... i 9 | 33
Chalk, soft, weathered and brokeN..ecececcscesse | 1.5 | 34.5
CRETACEOUS--Gulfian ! !
Niobrara chalk, Fort Hays limestone ! 1
Chelk, PITH, EYBYssssssssnsraissabnsssnannsnnsss | ©03:8 | 975
Carlile shale | |
Shale, T, Bluascasssiiississsssiosonasssss i 9.1 | 66.6

4-18-23aa. Drilled 18 fecet west of center of U. S. Highway 183 and
0.2 mile south of road intersection. Surface altitude, 1,866.9 feet.

Soil, silt, fairly loose, brown and tan..eeecees 2 : 2

QUATERNARY-~Pleistocene ! !
Sanborn formation '
Silt, loose, tan; contains small amount sand and

few small snajil shellS.cececcesececcancsscnane 9 i1l
Silt, medium compact, dark-brown; contains small | |
amount QUArtz s8NAeceeec.ceccsscsccsssecsavecce | 3 ., 1k
CRETACEQUS--Gulfian

|
Niobrara chalk, Smoky Hill member ;
Chalk, fairiy hard, white, large fra§ments lime- |

stone and White 0 bUff ShBLE OF ClaYeesessoss 2 ; 16

Chalk, consolidated, gray-white, and white to

gray soft shale Or Cl8Y.eessesocosscscesscosse : 4 20
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-18-24¢cb. Drilled in ditch 35 feet east of center of U. S, Highway
183 and 0.3 mile north of highway intersection at Glade. Surface alti-
tude, 1,817.1 feet.

Thickness | Depth
(feet) | (fect)
N

Soil, silt, fairly loose, brown and gray=-brown.. N |
QUATERNARY--Pleistocene |
Terrace deposits !
Silt, soft, light buff=tBNessscsssevcsscasssvses 14 | 18
Silt and sand, light cream-tan silt, with much l
fine to coarse s@nd.ssscscevcseccesccsssnanees | T 25

Sand, fine to coarse; contains much fine to
coarse gravel, and few chalk pebbles; chalk peb-

bles and broken chalk at bas€...ceccececssccss l 23 48
CRETACEOUS~-=-Gulfian
Niobrara chalk, Fort Hays limestone f '
Chalk, fairly hard, white, and some buff shale.. | 2 50

4-18-25bc. Drilled 20 feet east of center of U. S. Higbway 183 and
0.35 mile south of highway intersection at Glade. Surface altitude,
1,800.1 feet.

|
Sand, fine to coarse; contains few fine to |

medium gravels and a few quartz pebbles.e..... l 9
Sand, quartz, very fine to coarse; contains few '

gravels, some chalk pebbles and small amount

gray 81lt.ecccececccnccsccrescccevacscsccccnses | 10 43
Sand, fine to coarse quartz sand; contains j |
|
i
|

33

Soil, silt, loose, dark-brown...scecceeeeecscsses | 5 | 5
QUATERNARY--Pleistocene | |
Terrace deposits i '
Silt, medium compact, light-tan to gray-tan..... 13 { 18
Sand, very fine to medium and tan silt....ceeass 6 L2k
|
|
|

pebbles, partially cemented together......ee.. |
CRETACEOUS--Gulfian ‘
Niobrara chalk, Fort Hays limestone
Chalk, fairly hard, white, and soft light-blue
gshale Or ClaY.ccsocssosossnvicscssssssvsosssss 2 50
Shale, soft, chalky, light-gray and light blue-
LAY cecsossesscnsssoscessasscsssoosacsssscssns 5 55
Carlile shale, Codell sandstone
Shale, medium consolidated, gray and dark-gray,
and fine sandy shale; contains small amount
medium-hard dark gray-black sandston€...c.eee. L 59
Carlile shale, Blue Hill member
Shale, plastic, noncalcareous, clay-shale, dark |
bluish-

BYesoeoos0000cc0cosossssosososssovssosss 6 1 6
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Table 24.--logs of test holes drilled by the State Geological Survey of
Kensas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-18-25cc. Drilled 36 feet east of center of U. S. Highway 183 and
about 0.1 mile south of bridge over North Solomon River.

tude, 1,777.8 feet.

Surface alti-

‘Thickness | Dcpth
|__(feet) | (feet)
Soil, sand and silt, very fine to fine, loose, :
brOWn......................................... i 1 i 1
QUATERNARY--Recent f t
Alluvium |
Sand, very fine to medium; contains small amount | !
of coarse sand,few fine gravels, and chalk i |
DEDDIEB s s s s s ss s s R RS IR RS RA TS E BTN ' 24 25
Sand, very fine to coarse,and fine to medium F §
gravel; contains few chalk pebbles and shale ! |
PRATNENEE s isssasiss st intds ENPERIEaRToRAneREE | 15 ko
Sand and gravel, fine to coars€..ceeeeseccescces | 1l i o1
CRETACEOUS=--Gulfian ' i
Carlile shale, Blue Hill member l
Shale, clay-shale, compact, plastic, noncalcar- i
eous, dark=gray.ecssocessssssssssssssscossssnss | b L 55

4-18-26aa. Drilled 60 feet west of center of U. S. Highway 183 and

0.1
1,812.5 feet.

mile south of highway intersection at Glade. Surface altitude,

QUATERNARY--Pleistocene
Terrace deposits

CRETACEOUS--Gulfian
Niobrara chalk, Fort Hays limestone

SOil, Silt, lOOSG, dark‘brownnooo-..-.ooo.o..ooo l 1
|

Silt, loose, tan; contains some very fine sand,

mld few Small snail shells...‘...tl....‘.‘.... 15 16
Sand, very fine to fine; contains very little

coarse sand and fine gravel.csscescsccscescsae 12 28
Shale, clayey, soft, buff and cre@mecececcceccces 3 31
Shale, chalky, fissile, dark-gray, soft; con=-

tains some bentonite..eoececocscscsosassssssss 9 40
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kanses and the U. S. Bureau of Reclamation in the Kirwin Unit-~Con.

Phillips County--Continued

4-18-36bb. Drilled 15 feet east center of U. S. Highway 183 and 0.15
mile south of north line of sectiocn. Surface altitude, 1,805.1 feet.

i Thickness | Depta

f ’fg%)__‘_(i?s.@
Road fill.l...l....0..00...'.....0.0....'....‘0!..] h
QUATERNARY-~-Pleistocene 5
Terrace deposits !
Silt, soft, tan; contains chalk pebbles, quartz
Bmd.....0.0.......‘......0.00.......‘.......'.. 21 25
Gravel and silt, chalk pebbles and silt, ta8N...... | 18 43
Silt, soft, tan; contains fine sand, and small
amount of chalk pebbles and gravel.icceecsceesces 10 53
Silt,*soft, gray; contains small amount chalk
gravel and very fine sand.ecceccesccccssssccnnes | 9 62
Silt, medium soft, slightly plastic, dark blue-
BLBY s s 6t rn s B s S inesi osdsad bEROs SIRES LESEEIEHINS 8 70
Silt, soft, plastic, dark blue-gray; contains finc | |
quartz sand and few fine chalk gravelS.eessecees | 5 T
Sand, very fine to medium; contains some coarse
sand and fine to coarse, greenish gravel....e... | 5 : 80
Sand and gravel, fine to coarse; contains broken i
shile TYegnentBessssssrivessssthsnsstonevansssns | 8 88
CRETACEOUS--Gulfian '
Carlile shale, Blue Hill member
Shale, plastic, clay-shale, noncalcareous, darke- i
gy...........,-.......................-...,... 2 i 90

4-19-30cc. Drilled 20 feet north and 50 feet east of center of road
intersection. Surface sltitude, 1,931.5 feet.

Soil and road Pillesvecssviesrapsscenasurnsgsnenss n b
QUATERNARY--Pleistocene
Terrace deposits
Silt, medium compact, slightly sandy, dark-gray... 3 7
S5ilt, medium compact, gray-tan; contains small
amount of sand and few snail shellS.eee.eeessees | 10 17
Sand and silt, sand, fine to coarse and silt, brown| 11 28
Sand, fine to coarse; contains gravel and chalk ! }
DEBDAEE & o5 4 a5 snsaEpn ErvRp b R R ve s SRR R 10 38
Sand and gravels fine to coarse sand, with gravel, ‘
chalk pebbles, and broken chalky shal€...ceceoes | 1 39
CRETACEQUS --Gulfian |
Niobrara chalk, Smoky Hill member i
Shale, chalky, light blue-graye.esseessespeosocecss ;11 50
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County-=-Continued

4-20-25da. Drilled 10 feet west of center of road and 0.35 mile north
of road intersection. Surface altitude, 1,965.7 feet.

i Thickness ' Depth

: (feet) (feet)
Soil, silt, loose, dark=brown.ssceccessoscccsces 0.5 0.5
QUATERNALY--Pleistocene
Sanborn formation
Silt, soft, tan to brown; contains small snail
shells.......‘....l...O....CI......I....C..... 1005 11
Bilt, soft, ABrk-broWsecsccsnsssonsnpssessesnnus 3 14
Silt, medium compact, s.ightly plastic, buff and
TANssevsoevsosoescasssssosnssssssossscscsspeses 5 19
Terrace (?) deposits
Sand, very fine to fine; contains some buff silt 5 2L
Sand, very fine to fine; contains little coarse | |
sand and some silt, with occasional chalk ' |
BRI 06 5 0 T 5 O il o g o 16 ; Ty
Sand, very fine to coarse; contains chalk gravel i
and broken chalky shBlecccccssessssssssossesss 7 ' 47
CRETACEQUS-~Gulfian |
Niobrara chalk, Smoky Hill member ; :
Shale, hard, chalky, light blue-gray..eeocoeeees 1 20

4-20-36ad. Drilled 12 feet west of center of road and 0.35mile south
of road intersection. Surface altitude, 1,922.6 feet.

Soil, silt, loose, gray-brown....eccececseeecess | 2 2
QUATERNARY--Pleistocene i
Terrace deposits |
Silt, tan and brown; contains small amount fine ;
sand and a few small snail shellS..ccececvaces 14 i
Silt and sandj; silt, soft, medium brown, and fine! !
to coarse sand; contains few pebbleS.eeeesssss N i
Sand and gravel, fine to coarse, with small !
amount silt and chHalk pebbleS..cesesccccccaces 13 | 33
Sand and gravel, fine to coarse; contains small |
amount white to gray broken chalky shale...... 5 |
CRETACEOUS -=Gulfian i
Niobrara chalk, Smoky Hill member i 5

Shale, fissile and chalky, light blue-gray..... . 2
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

4-20-36da. Drilled 13 feet west of center of road, 135 feet north
of Solomon River bridge, and 0.37 mile north of road intersection. Sur-
face altitude, 1,897.6 feet.

{Thickness | Depth
| _(feet) | (feet]
Soil, sand and silt, loose, brown, with shale i
ProgmentB.ceccsscsssasoensensossdssssosesssons | 4 L
QUATERNARY~--Recent |
Alluvium |
Sand, fine to coarse; contains some fine gravel |
and scattered pebbles of chalk and chalky shale 11 15
Sand, very fine to medium, grayish, with small
amount of coarse 88NAccsccscsssccssssscssssass 11 26
Sand, fine to coarse, gray-gre€N.e.ccsccccccasces 2l 47
CRETACEOUS~--Gulfian
Niobrars chalk, Smoky Hill member :
Shale, fissile, very chalky, light- to dark-gray K/ 50

5-=16-3bb. (U. S. Bureau of Reclamation core hole DH-110). Drilled
50 feet south and 950 feet east of center of road intersection in January
1946. Surface altitude, 1,745.5 feet.

QUATERNARY--Pleistocene | i
Sanborn formation
Sandy loam, DYrOWN.cccescssecsssscsssscscccsoncssse T ! ¥ i
CRETACEOUS~--Gulfian :
Niobrara chalk, Fort Hays limestone

Chalk, weathered, soft, g@ray.ccceocceccccesncsce 3 10
Chalk, weathered, s0ft, yellOW.ceecovscooccacccns 2 P12
Chalk, weathered, firm, grayeccccccecccscccocece 3 15
Chalk, weathered, Boft, YelloWsccsesosososcannes 6 | 21
Chalk: fim, FrOYeoeooesecossessosssoossossocsosscssss H .lrloe | 3202

5-19-6bb. Drilled 9 feet south and 50 feet east of center of cross-
roads. Surface altitude, 1,931.6 feet.

Soil, sand and silt, loose, brown...cececececccee | 5 5
QUATERNARY--Pleistocene
Terrace deposits
811lt, medium compact, gray=t@h.ececcececsccececesse 5 10
Silt, fairly soft, dark gray-black; contains
small amount of fine sand and gravel...ececee. 5 19
Silt, brown; contains fine sand and few chalk peb-
bles and gravelB.cecesesccecccscscocosscscssce 5 20
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

5-19-6bb~-=Continued.
Thickness | Depth
(feet) (feet)
QUATERNARY-~Pleistocene~--Continued
Terrace deposits=-~Continued
Silt, brown, with sand and gravel and broken
shale fragments; contains snail shells near
base........-.......................-......... 15 35
Sand, fine to medium tan, very little coarse
sand and few broken shale pebbléS.ccecevcsscass 15 50
Sand, fine to coarsc; contains fine gravel, with
small amount coarse gravel and broken shale... 12 62
Sand, gravel, and broken chalky sh@l€...eeesesss 18 80
CRETACEQOUS~--Gulfian
Niobrara chalk, Smoky Hill member
Shale, soft, fissile and chalky, light- to dark- !
KJI:D.X....-...-o-o.onoo-oogonaoco.oooooooobo'ooc i lO 9_0___

5-19-6¢cc. Drilled 12 fect north of center of road and 0.05 mile
east of road intersection. Surface altitude, 1,996.5 feet.

Soil, loose, brown, Siltecceccccccccssesosccscsce 2
QUATERNARY-~Pleistocene
Sanborn formation
Silt, fairly loose, tan and gray=brown.......... 8 10
Silt, soft, gray-brown; contains snail shells... 8 18
CRETACEQUS--Gulfian
Niobrara cnalk, Smoky-Hill member
Shale, medium compact, chalky, gray, creamy..... 2 20
Shale, fissile, light-gray to buff, and light-
gray, soft chalk; few shell fragmentS.eeecsses. L 24
Shale, soft, medium plastic, chalky, light-gray
with small amount of buff.cececsccecccaccscsas 3.5 27.5
Shale, soft, plastic, chalky; contains fragments
of shells and selenite crystalS..eececescecess 5 28
Shale, fissile, soft, dark gray-black; conteins
few selenite crystals and shellS...cessecsecss | . 30
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Table'2h.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips C ty--Continued

5-20-laa. Drilled 12 feet west of center of road and 0.05 mile south
of road intersection. Surface altitude, 1,931.6 feet.

Thickness | Depth

if_e%L_,_L;s%i
Soil, silt and fine sand, brown..z.............

QUATERNARY--Pleistocene
Terracc deposits
Silt, medium compact, gray=t@N.cecesceccscsscss 2 6
Silt, soft, dark-brown; contains sand and chalk
fragmentS.cecececcesceccssescoososcscccscsnnce 3 9
Silt, fairly compact, tan- and dark=brown...... 8 17

Sand, fine to medium; contains some coarse sand,
fine gravel and few coarse gravels and chalk
fragnents............n-..................... 12 29

Silt and send, silt, soft, dark~brown and tan;
sand, fine to coarse, with few gravels and

Chalk pebbles......l.‘...0.‘...........0..... 11 "O
Sand, fine to coarse; contains small amount
fine to medium gravel, and gray silt...ceeses 20 60

Sand, fine to coarse; contains small amount of
assorted gravel, and pebbles of white, yellow,
and gray chalky shale; gray-green at base.... 19.5 T9.5

CRETACEQOUS-~Gulfian
Niobrara chelk, Smoky Hill member

Shale, fissile, chalky, light- to dark- gray... | 5 80

5-20-lad. Drilled 10 feet west of center of road and 0.37 mile south
of road intersection. Surface altitude, 1,949.2 feet.

Soil, dark-gray silt and fine sand, loos€..es.. | 3
QUATERNARY--Pleistocene
Terrace deposits
Silt and sand, silt, soft, dark-gray, and much
quartz sand; contains few small chalky frag-

MEREG o s vurnerBauges son sonsne s snsssedssesesssvs 6 7
Silt and sand, silt, soft, gray-tan, and quartz

sand, with fragments of chalk and shale...... 6 13
Sand, fine to coarse; contains fine gravel and

limestone pebbles, Llal@E.cvecssssssstvescrces 3 16
Sand, fine to coarse; contains soft, tan silt

80 BYBVELscunrasvncinnisss rubueds s esesussnsie 12 28

Sand, very fine to medium; contains small amount
coarse sand, few granite pebbles, and some
BYBY 8110 s scanssnsiniss it sasspsssanonassenss 14 42

Silt, medium plastic, soft, light to dark, blue-
gray; contains some fine gray sand.....ceceee b L6
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Phillips County--Continued

5-20-lad--Continued.
Thickness | Depth
(feet) (feet)
QUATERNARY--Pleistocene-~Continued
Terrace deposits--Continued
Sand, very fine to coarse, gray-green:; contains
small amount gray silt, and few gravels and
chalk pebbleSccccccccsscccssccscsscssssscscnae 5.5 51.5
CRETACEOUS=--Gulfian
Niobrara chalk, Smoky Hill member
Shale, hard, fissile and chalky, dark-gray; !
contains bentonitecccsossgsssesgsesssgsssgssss | 3.5 55

5-20-1lda. Drilled 10 feet west of center of road and 0.7 mile south

of road intersection. Surface altitude, 1,989.6 feet.

Soil, silt, loose, brown to t8Ni:csecssscceccesce
QUATERNARY--Pleistocene
Sanborn formation
Silt, fine, gray-tan; contains some fine sand
and few limestone fragmentS.:ec.esessccccccesne
Sand, very fine to medium, light tan....cccoees
CRETACEOUS -~Gulfian
Niobrara chalk, Smoky Hill member
Shale, fissile, soft to medium compact, chalky,
light-gray to light-yellow; contains a few

8h31l frg@gnts.....-..........,............- {

Smith County

4-14-18dc, Drilled 6 feet north of center of road and O

of road intersection. Surface altitude, 1,701.0 feet.

Soil, loose, silt, Drowneccsocccocossesosssscscs
QUATERNARY--Pleistocene
Sanborn formation

Silt, very loose, t&Nessccccosccccscccsscsscane

Silt, medium compact, dark=-brown..ccecec.cceses

Silt, medium compact, plastic, light-gray......

Silt, fairly compact, brown to yellow-brown;
contains very fine san@.cccceccccceccscccecas

Silt, medium soft, light-gray to cream; con-
tains little very fine sand.ccccccececcccsces

| 2 2
9 11
L 15
5 20

.3 mile west
2 2
5 T
6 13
3 16
11 27
5 32
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County--Continued
4-14-18dc~--Continued

(feet) | (feet)
Quaternary--Pleistocene~-~Continued **

Sanborn formation--Continued
Silt, sand, and gravel; silt, soft, cream to
gray, yellow; fine to medium quartz sand; and
many chalk pebbles, up to 1 inch in size.....
Sand, very fine to fine, quartz; contains much
vhite silt and gravel, chalk pebbles and
broken 8hellBicccescscsscsccccscssssscsscscne
CRETACEOUS~--Gulfian
Niobrara chalk, Fort Hays limestone
Chalky clay, white to yellowish; contains
chalk fragmentS.cecccccccccccvscccssscsccssces
Chalk, medium consolidated, white and yellow-

brown...l.......l..‘..............l....'....l

Chalk, fairly hard, fresh, white..cceoeeevecoss

Thickness | Depth
6 38
14 52
3 55
2 5T
3 ! 60

4-14-19bc. Drilled 10 feet east of center of road at one-half mile

line. Surface altitude, 1,666.2 feet.

Road fill, silt and limestone pebbleS..eeeesse. n N
QUATERNARY--Pleistocene
High terrace (?) deposits

Silt, medium, compact, gray-buff; contains

small 8hellScssceccsesccsccocsssnconcsssscnse T 11
Silt, soft, tan; fine to coarse quartz; and

gravel and chalk pebbleS.sescecsssscscscasssns -1 16
S8ilt, compact, plastic, t8Nececcccscocsccccsccs L 20
Silt, medium compact, gray~t&N..seececscescccss 6 26
Silt, fairly soft, buff; contains very fine sand L 30
Silt and gravel, silt, tan and much very fine to

fine sand and limestone gravel and pebbles... 6 36
Silt, dark chocolate brown and gray-brown; con-

tains small amount very fine sand...ceesececse L Lo
Silt, partly iron-stained, light-gray; con* ins

fine sand and little loose gravel, snail

BhellBeccccscscsssnsssssvsevescesenssscssscnse 9 49
Sand and gravel, sand, quartz, very fine to

coarse, and gravel up to 1 inch;chalk pebbles;

contains small amount of Silt.cceccececcscces 8 57
Sand and gravel, very fine sand to 2-inch chalk

pebbles, many iron-stained and yelloW.eeeoees 2 59

CRETACEOUS~-~Gulfian
Carlile shale, Blue Hill member

Shale, plastic, noncalcareous, dark gray-black. |

| L
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County=--Continued

4-14-29bb. Drilled 10 feet east of center of road and 0.1 mile south

of road intersection. Surface altitude, 1,654.1 feet.

Road fill, silt, sandy and limestone pebbles...
QUATERNARY-~-Pleistocene
Terrace (?) deposits

Silt, light gray-buff; contains few fine quartz
BrainScecccscesscersconcscsecossscsscscensccsse

Silt, medium-gray; contains few sand grains....

Silt, light-buff; has white calcareous streaks,
and few fine quartz sand grainB...cceeevecees

Silt, calcareous streaks, buff with white; con-
tains small amount of fine quartz sand..cce..

Sand, very fine to fine, mostly quartz; contains
small amount of fine chalk pebbleS.cscsceecss

Sand and gravel, fine to coarse quartz sand,
and chalk sand, fine to coarse gravels and
silicified chalk pebbles; small amount gray
-3 Ly T

Gravel, coarse, mostly chalk pebbles and fine
to coarse sandccesceccsesccsccscececssccccocs

Gravel, coarse, and broken chalk, silicified
chalk pebbles, and small amount fine to
coarse BaNA.secesccoscssssasssccscscsssscssones

CRETACEOUS--Gulfian
Carlile shale, Blue Hill member

Shale, roncalcareous, dark gray-black..ceeceses

{Thickness : DPepth
feet eet
6 6
6.5 12.5
; 2.5 15
6 21
14 35
2 37
11 48
6.5 54.5
15.5 T0
6.5 76.5

4-14-30dd. Drilled 10 feet west of center of road, 140 feet north
of bridge over Cedar Creek,and 0.1l mile north of road intersection.

QUATERNARY--Recent
Alluvium

CRETACEOUS-~Gulfian
Carlile shale, Blue Hill member

Road fill, silt and chalk boulderS.ec.cseccssscss 6 6
Sand, very fine to medium, quartz, some silt,

brown, gravels; and angular fragments of

BLOREN ORBLK o snsninsares'e sans yuasEes wEEEess e 22 28
Sand, very fine to medium, quartz; small amount

coarse sand and few limestone pebbleS........ 8 36
Sand, fine to coarse, quartz, and fine to coarse

gravel, mostly chalk pebbles up to % inch and

phale Tragoantd,.ssesvsvssssonsssnssnsosnsnnses n Lo
Shale concretion, very hard, calcareous, dark-

gray to gray; contains calcite fragments, and

1 b1

shale :!%nts.........‘..QQ...LIJ.."......
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County--Continued

4-14-31ad. Drilled 10 feet west of center of road and 0.4 mile south
of road intersection. Surface altitude, 1,630.3 feet.

Thickness | Depth

(feet) (feet)
Soil, silt with limestone fragmentS..cececeeess

QUATERNARY--Pleistocene (?)
Terrace deposits

S11t, soft, tANececsscsctccacoccsssvescscssscnss T 11
Silt, soft, light-taneccccecocscecscocccococans T 18
Silt, fairly soft, dark gray-tan..eeceececcccss 3 21
Silt, soft, light-gray; contains many snail
BhellBecccococccosceencccccoscossocsncscncosses 2 23

Sand, very fine to fine; contains small amount
medium to coarse sand, and few gravel and
chalk pebbleB.sessssssssessisnevannrssnnsness 15 38

Sand and gravel, fine to coarse quartz sand, and
fine to very coarse quartz gravels, with some
Chalk PEbDIeBccsssisnsssnssoansnsssnasosesnss 10 48

CRETACEOUS--Gulfian
Carlile shale, Blue Hill member
Shale concretion (?), very hard, calcareous,

dark-gay to brom................'.......... 1.5 ‘ 2‘9.5
Shale, clayey, noncalcareous, dark=-gray....e.e. | 5.5 55
4-14-31dd. Drilled 36 feet west of center of road and 120 feet
south of railroad crossing at Cedar. Surface altitude, 1,627.3 feet.
Soil, medium compact, dark-brown Silt.ecececses n N

QUATERNARY--Pleistocene (?)
Terrace deposits
Silt, soft, light gray-tan; contains few quartz
EERINB i isiisihonsisnaennmesnensenesnsdsneseed 14 18
Sand, very fine to medium; contains small amount
of coarse sand, fine gravel, and limestone
PELDleBecscvcocossssssscssscscsscccsccssccnsne
Sand and gravel, fine to COBrS€icccescesscecsss
CRETACEOUS--Gulfian
Carlile shale, Blue Hill member
Shale, clay-shale, plastic, noncalcarecus, dark

Ea!-black....'................'.............

Lo
o

=8

lon

50
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

S County--Continued

5-13-25bb. Drilled 12 feet east and 50 feet south of center of

crossroads. Surface altitude, 1,611.3 feet.

Soil, loose brown Silteceecesccescescscccocensns
QUATERNARY-~Pleistocene
Terrace deposits
Silt, compact, gray to tan; contains a little

Silt, fairly soft, tan and brown.eceeccccccecsces
Silt, cream to buff; contains chalk pebbles....
Gravel, chalk pebbles up to 1 inch in size;

Silt, fairly soft, brown; a few chalk pebbles..
Silt, fairly soft, tan to gray; few chalk pebbles
CRETACEOUS --Gulfian
Carlile shale, Blue Hill member
Shale, light blue-gray, small amount is cream-

Shale, light to dark gray=-blue; contains frag-
ments of iron-clay and much iron-stain; non-

Thickness | Depth

(feet! {feet}
2 2
sand..............C..ll...l'...l..’l......'.. 3 5
3 8
3 11
contains small amount Of S@Nd.cescsccsccccces 5 16
3 19
2 21
streaked and iron-st8ined....ccceescococccess 5 26
L 30

calcareous, plastic-shale€.eccesceecccssoccass !

5-13-25bc. Drilled 12 feet east of middle of road and 0.3 mile

north of intersection of section road with Kansas Highway 9. Surface
altitude 1,588.7 feet.
S01l, soft brown B8ilticcesecesscessscssocssocne 2 2
QUATERNARY-~Pleistocene
Terrace deposits
Silt, 80ft, tlNeccoccccccsvconccscascccsncsnnse 3 5
Silt, very loose, light=buff...ccceceeccccscess 9 14
Silt, medium compact, plastic, buff to tan..... 9 23
Silt, soft, light-buff; contains much fine sand T 30
Sand, very fine to fine; contains some soft tan-
buff silt, and & few small esnail shellS...... 14 Ly
Sand, very fine to coarse, and tan-buff silt;
contains few pebbles and gravels of chalk.... 10 5k
Sand, fine to coarse, and some fine to medium
gravel, partly chelk pebbleS..scecceccssssscsce 5 59
CRETACEQUS --Gulfian
Cerlile shale, Blue Hill member
Shale, dark gray-blue, noncalcareous, traces of
iron-steine.csocccoccsescocscossecssossocsees : __60
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County--Continued

5-13-25cc. Drilled 25 feet east of center of road and 0.1l mile
north of road intersection. Surface altitude, 1,570.1 feet.

Thickness | Depth
(feet) ! (feet)
Soil, soft silt, dark gray=brown.ccececcocesses 5 5
QUATERNARY--Pleistocene
Terrace deposits
Silt, very loose, tan and brown; contains a
small amount of chalk saGnd.ceesccccsscccccsce 14 19
8115, 80EL; Lhllesesvonavnsnessonnssnnsnsvsansnse 9 28
Sand, and gravel, worn chalk fragments, from
fine sand to %-1nch pebblés, also small amount
80 Bl b ssnansrsmenEns e sN IR NN SRS RSN 16 Ly
Sand and gravel, very fine to fine quartz sand
and coarse chalk sand; gravel, fine to medium
pebbles of chalk, and shale fragmentS...ece.. L 48
CRETACEOUS=--Gulfian |
Carlile shale, Blue Hill member | f
Shale, plastic, noncalcareous, dark-gray....... | 2 i 20

5-13-36bc. Drilled 10 feet east of center of road and 0.3 mile
south of road intersection. Surface altitude, 1,550.4 feet.

Soil, dark=-brown compact Silt.eeceeccecsccconccce |

QUATERNARY--Pleistocene (?)
Terrace dcposits
Silt, slightly coarse, tan; contains few sand

Silt, medium loose, light gray-tan.....cceceeeee

S11%, dark=tARisvevsesssnwensnsnvonsssasobgonnwise

Silt and sand, silt, loose, tan, and very fine
to fine s&NAecsesscvsvcvceccsccssossssscscncns

Sand, very fine to medium, with small amount
coarse sand and fine to medium gravel, with
many chelk pebbles up to 3 inch; material at
bBBE COBrBEericscssscsccsccsssssvscssscsssovocccs

CRETACEQOUS --Gulfian
Carlile shale, Blue Hill member

gains....'.......0.....“.‘.................!l

3

@ WwWFEF

11.5

Shale, clayey, noncalcareous, partly iron-stained,
14&;- to dark-g y.l....l.o.........,0'.’....! 2.5

11
15
18

26

375

40
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Table 24.--Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County--Continued

5-13-36cc. Drilled 6 feet east of center of farm road and 0.8 mile
south of road intersection. Surface altitude, 1,525.0 feet.

Thickness | Depth
(feet) | (feet)
QUATERNARY--Recent
Alluvium
Silt, loose, brown, and very fine sand..seceee. 5 5
Sand, very fine to medium, small amount coarse,
7121 ¢ A 1C 15
Sand, very fine to coarse; contains small amount
of quartz gravel, fine to coarse and angular
chalk pebbles up to 1 inch; shale fragments.. 5 20
Sand, very fine to medium with small amount of
coarse, gray-green; contains a few limestone
pebbles up to 3 inch and many wood fragments. 25 45
CRETACEQUS--Gulfian
Carlile shale, Fairport member
Shale, plastic to silty, calcareous, dark gray-
blacCKeecosscoocosossosossssssosscgsscsssssccsns 5 50
5-14-6aa. Drilled 12 feet west of center of road and 0.15 mile
south of crossroads at southeast corner of Cedar. Surface altitude,
1,625.7 feet.
Soil, dark-brown, loose S8ilt.c.eecssscecoscacscs ! 9 5
QUATERNARY--Pleistoc ‘ne
Terrace deposits
811t, compact, EYBY:ssssssssvsassonssscenessese 3 8
Silt, compact, slightly iron-stained, ligh*-tan 12 20
Silt and sand; silt, fairly soft, gray; and
fine to medium quartz sand.ccecccccscessscccs 5 25
Sand, fine to medium, quartz, tan; contains
small amount cOAYse 88NAscsscssesssccosnsones 3 28
CRETACEQUS~-=-Gulfian
Carlile shale, Blue Hill member
Shale, noncalcareous, plastic, dark blue-gray.. e 30
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Table 24.-<Logs of test holes drilled by the State Geological Survey of
Kansas and the U. S. Bureau of Reclamation in the Kirwin Unit--Con.

Smith County--Continued

5-14-6ad. Drilled 10 feet west of center of road and 0.5 mile south
of road intersection at Cedar. Surface altitude, 1,627.7 feet.

IThickness | Depth
(feet feet
Soil, soft, silt, gray-tan..ceccccecccecccccnce 5 5
QUATERNARY--Pleistocene (?)
Terrace deposits
Silt, soft, light-tan; contains few sand grains 16
Sand, very fine to fine; contains small amount
medium to coarse sand and few chalk pebbles.. 10 31
Clay and sand, clay or silt, rusty-brown to
brown, with small amount rusty-brown silt; con-
tains fine sand, pebbles, and angular fragments
of hard, calcareous gray shale. Also some fine }
to coarse sand and gravel.c.cceceeececcccnccne 1 32
CRETACEOUS-~Gulfian
Carlile shale, Blue Hill member
Shale, plastic, noncalcar-ous clay-shale, dark

g}a!-blac R R R R N I E R NN R RN i 8 ho

21

5-14-6dd. Drilled 10 feet west of center of road and 0.05 mile north
of Solomon River bridge. Surface altitude, 1,603.9 feet.

QUATERNARY--Recent
Alluvium

Silt and sand, loose brown silt, and fine to
very fine sand.ccecccccsassccccccsocevcscnses 5 5

Sand, tan,very fine to fine; contains small
amount loose gray silt, and a few small snail
8hellS.ceeesecsvsccesnccsoscsocassssscocsanses 12 17

Sand, very fine to coarse, and fine gravel, with
small amount of medium and coarse; is mixed
quartz and chalk material, with few gray clay

ballsl...C...0!'.........'.‘........l.......l 6 23
Sand, very fine to coarse, gray; contains few !
fine gravels, and some soft dark-gray silt... T 30

Silt, dark-gray, soft; contains very fine sand
and a little loose coarser sand and gravel,
partly chalk materi@lececccscesccscscssssoncss 5 35

Sand, fine to coarse, and gravel, fine to coarse;
contains shale fragments, chalk sand and small
chalk pebbleBiscssscccsosssssovsesssnsonsosies 15 50

Gravel and sand, fine to medium quartz gravel,
with sand; contains many chalk pebbles up to
l-inch; stained greenish gray-white.......... -3 53

CRETACEOUS~-=-Gulfian
Carlile shale, Blue Hill member

Shale, dark gray-black, noncalcareous, plastic,

clay-shale..osseosecosoosossoossosspssasssosss 1 60
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Figure 9-Hydrographs of five wells, Kirwin Unit
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As a continuation of the observation-well program which was initi-
ated in 1946, measurements of the water level in 21 wells have been made
periodically. The highest and lowest water levels for the period of
record are given in table 25; the difference between the highest and low-
est water levels, the net rise or decline in 1949, and the net rise or
decline for the period of record are given in table 26; and the water-
level measurements made in 1949 are given in table 27. Hydrographs of

five wells are shown on figure 10.

Table 25.--Highest and lowest water levels for the period of record, in
feet below land-surface datum, in 21 wells in the St. Francis Unit

Well Length of | Highest ! i Lowest
shinibey record water Date water Date
(years) level level

1-38-1cd 2 21.90 June 8, 19891 , 23.09 | Oct. 5, 1948
-8aa 4 11.24 | Feb. 25, 1047 [ 14.83 |Avg. 2, 1949
-10cc L 19.97 June 8, 1949 21.67 | Oct. 22, 1946
-17cd I 11.32 June 8, 1947;] 12.57 |[Oct. 5, 1948

June 8, l9h91

2-39-2cb 4 13.56 | Dec. 18, 1949! 19.03 | Mar. 28, 1946
-10bb 3 25.27 July 29, 1947 27.10 | Aug. 3, 1948
-1Tba 3 10.38 June 8, 1947 12.56 | Sept. T, 1947
~27Tob L 17.08 July 29, 1947 19.50 | Mar. 27, 1946

2-40-25db 2 15.52 Aug. 2, 1949 16.45 |[Oct. 5, 1948

3-39-6aa 2/ 4 L.9k | June 8, 1949 8.73 | Dec. 5, 1947

3-40-9pa 4 11.69 | Feb. 25, 1947 13.10 | Sept. 7, 1947
-16da 4 9.67 June 8, 1949 11.90 | Sept. 7, 1947
-22ab L 10.02 July 29, 1947 15.18 | Mar. 9, 1946
-28bd L 10.02 Mar. 20, 1946 12.75 | Aug. 16, 1946
-33dd L 11.90 July 29, 1947 14.50 | Mar. 4, 1946

3-41-13cc L 7.83 Nov. 16, 1949 15.78 | Aug. 16, 1946

k-4 -2aa L 23.67 | Mar. .1, 1946 28.53 | Oct. 4, 1949

4-41-32da3/ N 113.39 | June 8, 1949 114.76 | Aug. 16, 1946

4-42-24ca L 24.50 June 8, 1949 25.89 | Sept. 7, 1947
-34db L 8.73 June 8, 1949 10.31 | Sept. T, 1947

5-42-4aa 4 21.83 D-c. 5, 19474l 23.68 | Aug. 2, 1949

Junc 8, 1948" |

1/ Pumped recently.
2/ Well destroyed.

3/ Measurements discontinued.
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Table 26.=--Difference between highest and lowest recorded water levels,
net change in water levels in 1949, and net change in water levels
for period of record, in feet, in the St. Francis Unit

Difference between Net rise (+) or Nege:i:;e(zz)o?
Well number highest and low=- net decline for period of
est water level (=) in 1949 Spianl
1-38-1cd 1.19 +0.24 -0.07
-8da 3.59 +.60 +.37
-10cc 1.70 +:23 +1.18
-17cd 1.25 +.39 -.15
2-39-2cb 5.47 +1.76 | +5.47
-10bb 1.83 +.43 -.01
-1Tba 2.18 .00 +.31
-2Tbb 2.42 +.57 +1.88
2-40-25db .93 -. .00
3-39-6aa 3.79 +1.96 +.06
3-40-9ba 1.5 +.55 +.05
-16da 2.23 +.91 -.46
-22ab 5.16 +2.19 +3.31
-28bad 2.73 +.73 -1.38
-33dd 2.60 +.06 +1.67
3-41-13cc T7.95 +2.55 +5.25
L-41-2aa 4.86 +.61 -1.70
L-41-32dd 1.37 +.46 +1.17
-2 -2hca 1.39 + 37 +.98
-34kdb 1.58 +.54 +.23
5=42-Laa 1.85 +.03 +.23

Table 27.--Water-level measurements, in feet below land-surface datum, in
the St. Francis Unit, 1949

1-38-1cd.
Water T Water Water
Date level Date level Dets level
June 8 21.90 Oct. L4 22.75 Dec. 18 22.56
A%. 2 J2_g.72 | NOV. 4]&6 22062
1-38-84d.
June 8 2. 77 Oct. 4 | 1255 Dec. 18 12.15
Aug. 2 a 14.83 Nov. 16 1 12.30
a Pumped recently
1-38-10cc.
June 8 19.97 Oct. & 20.65 l Dec. 18 | 20.4%
Aug. 2 20.20 i Nov. 16 20.40 |
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Table 27.--Water-level measurements, in feet below land-surface da‘um, in

the St. Francis Unit, 1949--Continued

1-38-17cd.
Water Water Water
Date I Tagal Date level Date s
June 8 1 11.32 Oct. L 12,12 Dec. 18 11.89
Aug. 2 L 12,06 Nov. 16 11.99
2-39-2cb.
June B 14,22 l Oct. L | 13.0% Dec. 18 13.56
Aug, 2 13.70 Nov. 16 ' 13.79
2-39-10bb.
June 8 T 26.55 T Oct. & | 26.35 || Dec. 18 | 25.76
Aug. 2 26.28 !l Nov, 16 ! 25.85 | !
2-39=-1Tba.
June B8 | 12.01 I Oct. L 11.38 | Dec. 18 | 10.72
Aug. 2 | 11.92 Il__Nov. 16 10.85 :' :
2-39-2Tbb.
June 8 | 17.56 If Oct. L 17.20 Dec. 18 | 17.62
Aug. 2 17.41 4 Nov. 16 17.39 ' '
2-h0-254dv.
June 8 15.88 ” Oct. & 15.7% Dec. 18 " 15.77
Aug. 2 15,52 ! __Nov. 12 _15.80 I
3-39-6aa.
June 8 4 .ok ” Oct. 4 1 6.42 Well destroyed
Aug. 2 6.91 | i
3-40-9ba.
June 8 12.31 “ Oct. U4 1 12.35 Dec. 18 | 12.25
Aug. 2 12,30 Nov. 16 i 12.25 !
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Table 27.--Water-level measurements, feet below land-surface datum, in

the St. Francis Unit, 1949--Continued

3-40-16da.
Water Water i Water
Date8 | level Dese level I ki T ! level
June 9.67 Oct., 4 9.82 Dec. 1 10.20
Aug. 2 ' 10,40 Nov. 16 10.22 H l
3 -ho-zaab .
June 8 3371 " Oct. W l 10.50 " Dec. 18 I 11.87
Aug. 2 | 10.77 ! Nov. 16 11.4k9 | '
3-40-28bd.
June 8 T 10.92 ” Oct. & 11.53 Dec. 18 | 11.L40
Aug. 2 | 1213 Nov. 16 | 11.48 '
3-40-33dd.
June 8 13.20 | Oct. b 12.23 q Dec. 18 | 12.83
Aug. 2 1388 | Nov. 16 12,78 | =
* 3-41-13cc.
June B | 10.73 [ Oct. B ~ 8.02 " Dec. 18 | 9.545
A_ug. 2 ! 9080 l] NOV- 1L6 ¢ Y-B3 ¢ !
4-l41-2aa,
June 8 l 2%.55 i Oct. & [ 28.53 - “ Dec. 18 l 25.37
Aug. 2 _25.56 | Nov. 16 25.34 .
4-41-3244.
June 8 | 113.39 | Nov. 15 1 1.3.57 Measurements
Aug. 2 l 113.65 il  Dec. 18 113.53 discontinued
Oct. U 113.57 ‘
h-42-2hca.
June 8 | 2%.50 ” Oct. b 25.02 Dec. 18 | 24.80
Aug. 2 i 25.1k i  Nov. 16 24.85 !
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Table 27.--Water-level measurements, feet below land-surface datum, in
the St. Francis Unit, 1949--Continued

h-bz-34db.
Date . Water t Date Water i Date | Water
i level level | level
June 8 ! 8.73 M oct, B 9.32 I Dec. 18 9.19
Aug. 2 ' 9.08 ! Nov. 16 9.20 i |
5-42-haa.
June 8 2.2 7 o, T 22.8% || Dec. 18 | 22.65
Aug. 2 23.68- Nov. 16 | 22.80 i L
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Periodic measurements of the water levels have been made =ince 1946
in eight observation wells in the valley of the South Fork of the Solomon
River in Osborne County. The highest and lowest water levels for the
period of record are given in table 28; the difference between the high-
est and lowest water levels, the net rise or decline in 1949, and the net
rise or decline for the period of record are given in table 29; and the
water-level measurements made in 1939 are given in table 30. Hydrographs
of five wells are shown in figure 1l. .

Table 28.--Highest and lowest water levels for the period of record, in
feet below land-surface datum, ineight wells in the Webster Unit

Well i Length of ;| Highest ” Lowest
record water Date ! water Date
number
(years) level . level
T-11-21da 3 31.83 June 29, 1949 33.86 | Nov. 29, 1948
-26aa]/ 3 18.79 | Nov. 20, 1946| 25.67 | Aug. 27, 1947
T7-12-28ab 3 31.57 Oct. 26, 1949 34.60 | Jan. T, 1947
7-13-15da 3 36.20 Nov. 7T, 1946 2/38.9& Sept.30, 1947
' Apr. 23, 1949
T-14-6cb 3 22.70 Sept. 1, 1949 24.19 | Nov. 29, 1948
-10dd 3 31.29 | Oct. 26, 1949 32.22 | Feb. L4, 1947
T-15-8cc 3 22.60 Oct. 26, 1949|i 23.64 | Feb. 16, 1948
-12dc 3 10.60 | June 29, 1949(3/ 20.85 | Dec. 2, 1948

1/ Well number changed from T7-11-23dd to 7-11-26aa, Dec. 29, 1949.
2/ Well pumped recently.
3/ Well pumping.

Table 29.--Difference between highest and lowest recorded water levels,
net change in water levels in 1949, and net change in water levels for
period of record, in feet, in eight wells in the Webster Unit

Net rise (+) or

Difference between Net rise (+) or t decli
Well number highest and low- net decline ( ?e) fec nei a
est water level (=) in 1949 of rezzrger °
7-11-21da 2.03 +1.04 +0.61
-26aa L/ 6.88 +4.87 -.06
T-12-28ab 3.03 +1.54 +1.50
T-13-15da 2.7T4 +.31 -1.36
T-14-6cb 1.49 +1.19 +.7T0
-10dd .93 +.87 +1.11
T-15-8cc 1.04 +.40 ‘ +.59
-12dc ! 10.25 =1.45 =5.36

_/ Well number changed from T~ 11-23dd to T-11-26aa, Dec. 29, 1§ﬁf
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Table 30.--Water-level measurements, in feet below land-surface datum, in

the Webster Unit, 1949

7-11-21da.
Water Water Water
Date level oo 442222% s deyel
Apr. 23 32.52 Sept. 1 32.0 Dec. 29 | 32.82
June 29 31.83 Oct. 26 32.53 !
7-11-268a.
Apr.23 1 21.33 | Oct., 26 | _ 10.68 1 Dec. 29 | 19.86
7-12-28ab.
Apr. 23 i 33.30 Sept. 1 32.32 l Dec. 29 I 32.34
June 29 32.89 Oct. 26 31.57
7-13-15da.
Apr. 23 l 38.9% ' Sept. 1 37.85 Dec. 29 | 38.16
June 29 _36.47 Oct. 26 37.58 h
7-lh-6Cb .
Apr. 23 | 23.68 l Sept. 1 22,70 '1] Dec. 29 | 23.00
June 29 22.95 Oct. 26 22.85 l
7-14-10d4d
Apr. 23 31.83 ” Sept. 1 31.32 l Dec. 29 | 31.30
June 29 31.65 Oct. 26 31.29 i
T-15-8cc.
Apr. 23 23.54 l Sept. 1 22.63 l Dec. 29 | 22.70
gung 29 _2_2075 | Oct. %6 J 22 060 !
7-15-12dc.
June 29 10.60 Oct. 26 Dec. 29

Sept. 1 10.92

l 12.20 I

i 17.70
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Measurements of the water level in 15 wells have been made perio’i-

cally since 1947. The highest and lowest water levels for the period of

record are given in table 31; the difference between the highest and low-

est recorded water levels, the net rise or decline of the water level in

1949, and the net rise or decline of the water level for the period of

record are given in table 32; and the water-level measurements made in

1949 are given in table 33.

figure 12.

Hydrographs of five wells are shown on

Table 31.--Highest and lowest water levels for the period of record, in
fect below land-surface datum, in 15 wells in the Wilson Unit

Well Length of | Highest Lowest
- record water Date water Date
(years) level level o

11-7-32dc 3 73.18 | July 11, 1959 | 74.67 | Sept. 8, 1947
12-6-12cd 3 l 11.64 | Aug. 9, 1948 15.52 | Jan. 12, 1948
-16¢cc 3 ii 20.08 l July 11, 1949 24.87 | Nov. 28, 1947
12-T7-18aa 3 | 20.15 July 24, 1947 23.43 | Nov. 28, 194T;
' ‘ g . Jan. 12, 1948
-19dd 3 'l 9.80 July 11, 1949 13.18 | Jan. 12, 1948
-23aa 3 i 8.36 Apr. 26, 1949 13.43 | Jan. 12, 1948
_-3kad 3 | 89.90 | Aug. 9, 1948 || 50.84 | Feb. 21, 1947
12- 5-6aa 3 l 5.92 Apr. 28, 1947 10.53 | Sept. 8, 1947
-8cd 3 |, 12.50 July 11, 1949 14,30 | Jan. 12, 1948
-11lcb 3 | 15.62 July 11, 1949 19.35 | Jan. 12, 1948
12-9-10ad 3 l 17.90 July 11, 1949 20.26 | Jan. 12, 1948;
Apr. 6, 1948
12-10-8bb 3 l13.52 July 11, 1949 16.58 | Jan. 12, 1948
-13aa 3 ' 16.92 July 11, 1949 24.48 | Jan. 12, 1948
-1T7ab 3 I 24.99 July 11, 1949 28.49 | Dec. T, 1948
~21dd 3 ,_25.98 July 24, 1047 i 27.85 : Apr. 26, 1949
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Table 32.--Difference between highest and lowest water levels, net change
in water levels in 1949, and net change in water levels for the period
of record, in feet, in 15 wells in the Wilson Unit

Difference between Net rise (+) or Bet rise (+) or

oy highest and low- net decline net declinei &

HHEy est water level (=) in 1949 (=) for perio
_of record
11-7-32dc 1.49 +0.01 +0.05
12-6-12cd 3.88 -1.43 -1.61
-16cc 4.79 +1.91 -1.40
12-7-18ae - 3.28 -.25 -2.42
"’19dd 3 038 - 070 +. 3""
-23aa 5.07 -.19 +1.87
‘3!"'8.(1 .91} -.23 +.57
12-8-6aa 4.61 =47 -1.86
-8cd 1.80 +.70 +.37
' me s 3.73 =59 -.66
12-9-10ad 2.36 -.38 +.65
12-10-8bb 3.06 +1.03 +.80
-13aa 7.56 +.23 +3.89
“pab 3.50 .99 +.66
-21dd 2:87 +.22 i -.23

Table 33.--Water-level measurements, in feet below land-surface datum, in
the Wilson Unit, 1949

11-7-32dc.
Water Water Water

Datie level Date level Date level
Apr. 26 73.65 Aug. 22 73.80 Dec. 27 74.29
July 11 73.18 Oct. 25 L 13.92 _ i

12-6-12cd.
Apr. 26 12.79 Aug. 22 ’ 12.82 " Dec. 1b 15.20
Julv 11 11.82 Oct. 25 | 13.89

12-6-16cc.
Apr. 26 21.68 Aug. 22 21.92 ] Dec. 27  22.58
July 11 20.08 Oct. 25 22.45

12-7-18aa.
Apr. 26 21.50 Aug. 22 22.20 Dec. 27 23.04

July 11 20.45 Oct. 25 _22.60
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Table 33.--Water-level measurements, in feet below land-surface datum, in

the Wilson Unit, 1949--Continued

12-7-194d.
i Water Water Water
pnve J level Date level Date level
Apr. 26 | 9.8k Aug. 22 10.80 Dec. 27 12.26
July 11 . 9.80 Oct. 25 12,14
12-7-23aa.
Apr. 26 8.36 Aug. 22 10.26 Dec. 27 11.53
July 11 9.26 Oct. 25 11.05
12-T-34ad.
Apr. 26 50.25 Aug. 22 50.08 Dec. 27 50.27
July 11 50,15 Oct. 25 _50.27
12-8-6aa.
Apr. 26 | 6.10 Aug. 22 8.59 Dec. 27 8.20
July 11 P T1.37 Oct. 25 8.18
12-8-8cd.
Apr. 26 | 1h.02 Aug. 22 12.68 Dec. 27 13.30
July 11 [ 12.50 Oct. 25 12.85
12-8-11cb.
Apr. 26 16.68 Aug. 22 18.50 Dec. 27 19.03
July 11 15.62 Oct. 25 18.21
12-9-10ad.
Apr. 26 | 18.26 Aug. 22 18.1%4 Dec. 27 18.96
12-10-8bb.
Apr. 26 15.84 Aug. 22 14.62 Dec. 27 15.50
July 11 l 13.52 Oct. 25 14.90
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Table 33.--Water-level measurements, in feet below land-surface datum, in
the Wilson Unit, 1949--Continued

12 '10 -1308 .
Date |  Water Date Water ' Date Water
level l level level
Apr. 26 19.60 Aug. 22 | 17.64 Dec. 27 20.19
July 11 16.92 | _Oct. 25 - 19,22
12-10-1Tab.
Apr. 26 25.95 || Aug. 22 | 25.48 Dec. 27 | 25.50
July 11 24 .99 i _Oct. 25 | _25.50
12-10-21dd.

Apr. 26 27.85 || Aug. 22 | 26.64 ” Dec. 27 [ 27.10
July 11 26.42 i Oct. 25  26.92 -
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