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IPTci0Df)CTIGN 

eurpose of the Investigation 

The deposits and landscape foroed during the Ileistocene 

and liecent _,pocks by the geologic processes operating during 

these epochs have received much attention in the literature. 

great many of the investigations have covered the areas adja- 

cent and to the north of the Kansas Aver. huch of this work 

was concerned with the terrace levels, ground water availabil- 

ity, and the geomorihic history of the Kansas Uver. 

The eur,ose of this work is to describe, in as much detail 

es possible, one glacio- fluvial deposit. emphasis is placed on 

the petroloeeical relationships encountered as a possible aid in 

determining the source area and geomorphic agent or agents re- 

si.onsible for this deposit. Attention is focused second,rily 

on the geomorphology and the vertical and areal extent of the 

deposit. 

Geography 

The "sand" deposit is about 45 sluare miles of the south- 

west corner of iottawatomie County (elate I). It extends north 

from the flood plain of the Kansas Aver near George to 

Rock Creek and 'rest from the flood plain near piamego to the 

flood pl,in of the Blue Aver. It is bounded on the northwest 

by the higher ridges that are underlain by Jadeozoic rock. 

The mejor farm crops include corn, wheat, milo, and 
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soybeans. Most of the upland area is used chiefly for grazing 

of livestock. 

A transcontinental highway, U.s. 24, crosses the area in 

an east-west direction. state Highway 99 trends north through 

Wamego. lost sections are accessible by county and township 

roads that generally parallel the section lines. 

The maximum relief of this deposit is 265 feet with the 

high elevation of 1245 feet at a point one and one-half miles 

northeast of e;t. George and the low of 980 feet just south of 

Wamego. The area is drained by several small creeks that are 

tributaries of the Kansas River, the Blue elver, and Camp and 

Rock Creeks. The southern half is drained by southwest trend- 

ing 6and, Plum, Blackjack, and Blood Creeks which are tributa- 

ries of the Kansas River. The northern fart is drained by him 

Slough Creek and other minor tributaries which drain into Camp 

and Rock Creeks. These two creeks join and flow into the Ver- 

milion Creek which flows into the Kansas Aver two and one-half 

miles east of Wamego. 

Previous Investigations 

The subdivieionsof the euaternery period and of the Pleis- 

tocene eLioch adoeted by the U. J. Geological eurvey and used in 

this paper are as follows: 
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Wisconsin an glacial 

Tleistocene 

Mankato 
Carey 
Tazewell 
Iowan 

Gangamonian interglacial 
Illinoian glacial 
Yarmouthian interglacial 
Kansan glacial 
ftonian interglacial 

Nebraskan glacial 

host authorities generally agree that the only glacial ice 

to reach this area was that which moved down during the Kansan 

stage and the only other ice which extended into Kansas was of 

the Nebraskan sta:e. 

The first recognition of glaciation in Kansas was by /lay 

(1892), who recognized the existance of true morainic deposits. 

Lie reco.:nized the sout'ern limit of the ice advance in Kansas 

as coinciding with the bluffs on the south side of the Kansas 

diver valley in 4abaunsee County. 

studies of Iowa Joint surface exposure (Frye and Leonard, 

1949) and samples of subsurface drilling (frye and .alters, 

1950) have shown that the earliest depooita of ileiatocene age 

in northeastern Kansas are those associated with Kebraskan gla- 

ciation. 

Smyth (1898) ,,ointed out the existance of several glacial 

lakes caused by the damming of the Kansas dyer. The largest 

of these lakes as Kaw Lake which filled the valley north and 

west of .4t. ,3eorce and extended as far west as -aina. 
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Todd (1918a) illustrated by the occurrence of chert grav- 

els on ridges that the buried valley west and north of 1t. 

George has been occupied by the Pliocene and early ileistocene 

Kansas :Aver. 

G. R. ;.;cott, et al. (1959), believe this velley was part 

of a former dreina;;e network of the Kansas .iv r during re- 

iansan time and that the main river valley about one mile 

northwest of t. George. This main pre-Kansan Kansas River 

valley trends northeast to Louisville and continues east and 

joins the ,resent Kansas River valley, east of 'NameFo. They 

conclude that the deposit considered in this study is due to 

the exietance of the pre-Kansan channel of the Kansas River 

which was filled lith outwash by meltwater fron the Kansas gla- 

cier. hudge (1955, p. 273) noted another such valley which 

trends northwest threagh the Kansas State University campus and 

then eastward. his was reported by Todd (1918a, p. 197) and 

described by i3eck (1961). 

,3choewe (1):50) established the line of maximum advance of 

the Kansan 4ecier a few miles south of the Kansas River, but 

the ice front was ,,robably stabilized for the longest period 

just north of the .ansas River allowing glacial outwash and 

till to fill nany existin stream valleys south of the ice 

front. 

Harmed (1940), after studying the mineralogy and grain 

size analyses of glacial sediments, indicated that physical ap- 

pearances and field observations alone are insufficient criteria 

for establishing the origin of parent material of soils. 
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Later, Lill (1946) reported the clay mineral, illite, in gla- 

cial sediments in harshall and washington Counties which are 

located to the north and west of the area of this report. 

PROCEDURES 

Several methods of presenting mechanical and mineral anal- 

ysis data have been devised. nany of these have been presented 

by Krumbein and eettijohn (1938) and Folk (1961). 

Tyrell (1958, p. 189) stated that: 

The principal factors which determine the size of 
grain in sedimentary rocks are the dominant ',lodes of 
weathering (decomposition or disintregration), the 
texture and composition of the pre-existing _cocks, and 
the kind and amount of transport. 

Krumbein and Pettijohn (1938, p. 17) ssi-1: 

Channel sameles tend to mask details, because 
they furnish no data on the range of sizes in indi- 
vidual beds; they yield composite data made up of sev- 
eral sets of individual data, and furnish no informa- 
tion whatever on the degree of sorting, or mineralog- 
ical composition of individual beds. 

Folk (1961, p. 4) concluded that: 

,orting depends on at least three major factors: 
(1) size r re,e of the material supplied to the en- 
vironment, (2) the tjpe of deposition -- "bean spread- 
ing" versus "city dump", (3) the current character- 
istics -- time-rate of supply of detritus compared 
with efficiency of the sorting agent. 

Griin size strongly influences sorting. The 
trend is that the best sorted sediments are usually 
those with mean sizes of 2 to 30 (fine sand). As 
one measures coarser sediments, sorting worsens un- 
til those sediments with a mean size of 0 to 30 
show the poorest sorting values. From here, sort- 
ing improves again into the gravel ranges (-3 to 
-50). From fine sand into finer sediments, the 
sorting worsens so that sediments with a mean size 
of 6 to 80 (fine silts have the poorest sorting 
values, then sorting improves gradually into the 
..pure clay range (100). 
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Mean size is a function of (1) the size range 
of available materials, and (2) amount of energy 
imparted to the sediment which depends on current 
velocity or turbulence of the transporting medium. 

Field Procedures 

The field work consisted of collecting samples and making 

field descriptions of outcrops from which sam.ples were taken. 

any irregularities in outcrops were noted and photographed to 

illustrite to the best advantage exposures of the deposit. 

Surface features were photorJphed to illustrate the different 

geomorahic features. 

Thirty five locations, spaced about one per section, were 

selected for sampling and investigation. This spacing was de- 

cided upon after consideration of the type and areal extent of 

the deposit, and after a reconnaissance of the area had been 

made. Specific locations were selected on the basis of avail- 

ability of the kind of material and presence of an undisturbed 

section exposed in a nearly vertical face. 

Thirty two spot samples were taken from the locations. 

These samples were collected in the manner described by Krum- 

bein and Pettijohn (1938, p. 13) with some modifications. The 

grid method was modified by the availability of the material 

studied and a suitable exposure. Care was exercised in sampling 

in order to keep unrepresentative sampling at a minimum. All 

samples were collected below the A and B horizons of soil ,,ro- 

file in order to keep contamination by organic materials to a 

ainimum. 
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Al]. samples were collected and numbered. This number was 

entered into a field book along with the location which was 

marked and noted on the toeogrephic map. The vertical depth 

at which the sample was taken below the ground surface aas al- 

so noted in the field book along with the description of the 

outcrop and of the surficial features near the location. 

Laboratory .rocedures 

Laboratory research placed primary importance on the 

mechanical analysis of the samples and secondary importance 

on the mineralogical analysis. 

the mechanical analyses data were obtained by using the 

Bouyoucos hydrometer method (Bouyoucos, 1930) and the Tyler 

graded sizing screens. 

2he samples were first air dried. eJech of the samples 

was thoroughly mixed and split in the Jones sart)le splitter. 

eproximately 200 grams of each samle were used for the me- 

chanical and mineral analyses and the remainder of the sample 

was stored. 

The portion of the sample which was used for mechanical 

analysis was oven dried at 1.)5°0 for 24 hours. One hundred 

grams (50 grams in finer c:rained were carefully 

weighed and placed in a GC-X 7,111iliter beaker aith enough dis- 

tilled water to cover the sAnle and then allowed to stand over- 

night to permit soaking and slacking. five milliliters of one 

normal solution of "Jalgon" were added as a dieersive agent. 
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The mixture was then transferred to the sample dispersion cup. 

enough distilled water was added to bring the total volume 

within one inch of the top of the cup. The dispersion cup con- 

taining the sample was placed on the mixer and stirred for five 

minutes. The sample was then transferred into a 1000 -with- 

liter sedimentetior cylinder and the total volume increased to 

1000 milliliters. Ile mechanical analyses data were then ob- 

tained by using the Bouyoucos hydrometer method of analysis. 

The sample :fee then wet sieved throe0a a 270 mesh sieve. 

The portion retained on. the 270 nesh sieve was dried and sized 

through a series of 2yler graded screens to obtain the fre,uen- 

cy distribution of the particles too large to pass through the 

270 mesh sieve. The series of eight inch diameter Tyler 

screens were arranged in order to have a grade interval of 

0.50. each saeaele was shaken for fifteen minutes on a 14-Tap 

fter completion of the shaking, the size fraction 

retained on each screen was weighed on an analytical balance to 

the nearest centif;rem and the values recorded. 'ins set of 

values was later coeibined ith the values obtained by the 

Bouyoucos hydrometer method of analysis and curves were plotted 

from the combined sets of velues. 

Visual inspection of each seeple was accomplished with the 

aid of e binocular microscope to ascertain the relationship of 

the rock and mineral grains as to degree of rounding and frost- 

ing. elative size of different mineral grains was also noted. 



EXPLANATION OF PLATE I 

Index Map o Sample Locations 

Sample No. Location Elevation) Page 
2 

A SW NW NW 7-10S-9E 1050 25 
1 NE SE NE 11-10S-8E 1035 24 
2 NW SW NW 6-10S-9E 1075 25 
3 SE NE NE 1-108-8E 1100 25 
4 SW NE SE 31-9S-9E 1175 28 
5 SE SW SW 28-9S-9E 1135 34 
6 SW NW NE 27-9s-9E 1120 37 
7 NW NW SE 34-9S-9E 1115 34 
8 SW SW SE 35-9S-9E 1150 37 
10 SW SE SW 26-9S-9E 1095 37 
11 NW NW SW 33-9S-10E 1150 43 
12A SW NW NE 5-10S-10E 1160 40 
13 NW SW SE 31-98-10E 1100 40 
14 SE SE SE 25-9S-9E 1100 40 
15 SE SE SE 23-9S-9E 1165 37 
16 NE SE SW 3-10S-9E 1150 31 
17 NE NE SE 3-10S-8E 1080 25 
18 SE NW SW 5-10S-9E 1145 28 
19 SW SW NE 8-10S-9E 1040 28 
20 NE SE SW 8-10S-10E 1000 43 
21 NW NW SE 11-10S-9E 1115 31 
22 NE SW SW 10-10S-9E 1110 31 
23 NE Corner NW 9-108-9E 1115 31 
24 SE SE NE 3-10S-9E 1230 40 
25 SW SW NW 6-10S-10E 1170 40 
26 SW NW NE 28-98-10E 1010 43 
27 SW NW NE 30-9S-10E 1045 43 
28 SE NW SE 33-9S-9E 1115 34 
29 SE NE NW 21-98-9E 1050 37 
30 SE NE NW 34-98-9E 1140 34 
31 NE SE SE 33-9S-10E 1000 48 
32 SW SE SE 5-10S-10E 1020 43 

1Sea level elevation of sample. 

2 Detailed sample description given on the page 
listed for the sample location. 

(All elevations were obtained from topographic maps.) 
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RESULTS OF INVESTIGATION 

Field Observations 

Eest streams in the area are ir,;ermittent and the ones 

that drain south are shorter and have as much as 60 feet per 

mile higher gradient than the north draining streans. (Plate I.) 

The deepest stream cuts are in the southern portion of the de- 

oil in the eastern and northern parts is more resis- 

tant to erosion than that in the southern and westesn parts, 

possibly, because the percent of clay present (Plate XV) is 

higher in the east and north. 

ire-Kansan gravel deposits occur high on ridges northwest 

of Wamego (Beck, 1959, p. 29). Figure 1 shows a deposit of pre- 

Kansan gravel at sEei. 6EA NEA sec. 3, T.10 u., R.9 E. Amilar 

deposits were noted at the SWA ;a4A N4ti sec. 6, T.10 Li., R.10 W. 

and e',JJ: iqess sec. 6, T.10 :2., The deposit immediate- 

ly overlying the gravel was referred to as outwash sj 3cott, 

et al. (1959, p. 132). erratic boulders of 6ranite, luartzite, 

and sreenstone overlie pre-Kansan gravel which in turn, over- 

lies Pennsylvanian liacestone in a road cut in. the SEA SEA NE* 

sec. 6, 12.10 6., _10 E. One-half mile east of here, a stone 

stripe consisting of granite, 11aartzite, greenstone, chert, 

quartz, and sandstone boulders is exposed in a road cut (Fig. 2). 

Boulder fields are common in the northern part of the area 

near the SE,, sec. 22 and the S4A sec. 21, T.9 S., R.9 E., and 

N corner sec. 22, T.9 G., 1Z.9 E. (Fig. 3). 

Figure 9 shows a buried soil profile in a stream cut at 
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W corner Ni 2: sec. 28, T.9 S., 1:..9 L;. :everol buried orofiles 

were noted in that general area. Buried soil profiles also oc- 

cur at -oo2 V.JP ii Of, sec. 35, T.9 S., R.9 L., and in olbo Creek 

bank et the corner NEA sec. 10, T.10 t.8 E. 

A buried soil occurs three feet below the surface in the 

west rood bank at ,E,N. NW A kiziA sec. 33, 0.9 S., C. (AP:. 4). 

one inch seam of resistant,limonitic, sandy silt, similar to 

that of Fig. 10, occurs at a depth of approximately four feet 

immediately to toe sooth of the buried soil and extends north- 

oard and down to a uei.th of two feet below the buried soil. 

Figure 8 illustrates what appeared to be sudden changes 

in deposition. Two dark gray bands opoear to contain, less clay 

than the rest of the outcrop. The color of this outcrop is 

considerably different thtn other outcrops studied. The gray 

changes laterally to the characteristic reddish brown in just a 

few feet. This could possibly be a result of different drain- 

age and degree of oxidation and reduction that had taken place 

in a very locolized environment. 

2eddish-brown Kansan sandy silt overlies a ridge of fine- 

reined, gray, silty Tnud ot the U corner sec. 22, T.9 

R.9 r. The same oeoerol strotiraphic relationship of the two 

types of sediment et this location and at iJ ItiA NE14 sec. 5, 

T.10 S., A.10 E. io?re noted. , stone stripe is not present at 

VW corner sec. 22, T.9 S., -Z.9 E. but a boulder field is :resent 

neor this location. It is probable that the stone stripe and 

boulders of the field serve the same stratigraphic relationship 

at each location. 



EXPLANATION OF PLATE II 

Fig. 1. Pre-Kansas gravel deposit in gravel pit overlain 
by Kansan "outw,,,sb" in SEA SEA NEA sec. 3, T.10 S., 
A.9 E. 

. 2. 2,tone stripe consisting of erratic boulders in a 
road cut in SWA NW i+ NE4 sec. 5, T.10 6 R.10 E. 



PLATE II 

Fig. 1 

Fig. 2 
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EXPLANATION OF PLATE III 

Fig. 3. A boulder field, looking north from a point about 
one quarter mile et of N',4 corner sec. 22, 
T.9 !3., 11,9 E. 

Fig. 4. A buried soil in road cut in E NW NA ;+ sec. 33, 
re:9 p..9 E. 
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PLATE III 

Fig. 3 

Fig. 4 
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The complexity of the geologic history of the area is best 

illustrated by a 50 foot section exposed in Blackjack creek 

bank 2700 feet north of U.J. 24 in the 14W-, JEA N44 sec. 4-, 

T.10 n.9 (Plate IV and. Fig. 7). our distinct deposi- 

tional changes are evident. D in Fig. 7 shows a ledge of very 

tight clayey iand overlain by approximately 6 feet of horizon- 

tally bedded sand (0 in Fig. 6) overlain by approximately 12 

feet of deltaic-like, croesbedded sand (B in Fig. 6), in turn, 

overlain by a non-bedded, silty sand (A in Fig. 5). The non- 

bedded, silty sand was the one of special interest in this in- 

vestigatien; therefore, no elechanical analysis or special work 

other than a General description was devoted to the Blackjack 

creek section. 

Methods of Presentation 

Terms and methods used in the presentation of most of the 

laboratory results were explained by rolh (1)&11 pp. 52-47). 

The phi (0) scale 4rumbein, 1)34) was used in this investiga- 

tion because of the convenience offered in its use. A brief 

explanation of the terms and formulas used is given below. 

Jlassification was based on the triangular classification of 

Late kV (Folk, 1954, p. 349). 

Mode = The most frequently occurring particle diame- 
ter. It is diameter size at the steepest point on the 
cumulative curve and the highest point or points on the 
frequency curve. 

M . Median size or the diameter corresponding to 
the 50 percent mark on the cumulative curve. 



EXPLANATION OF PLATE IV 

Fi . 5. Non-bedded, silty sand A, crossbedded sand B, 
horizontally bedded sand C, and ledge of 
clayey sand D in stream cut on Blackjack 
Creek in EWA SEA N1./ sec. 4, T.10 S., R.9 

Fig. 6. Blackjack Creek section shoain contacts and 
bedding variations of non-bedded, silty sand 
A, crossbedded SAnd B, horizontally bedded 
Elnd C, --nd tight, clayey sand D. 



Fig. 5 

Fig. 6 



EMANATION OF PLATE V 

Fig. 7. Contact of the lower clayey bed and the horizon- 
tally bedded sand of the Blackjack Creek section. 

Fig. 8. Dark gray lenses of sand in a gray, muddy sand 
in road cut in the NE,4 SEA SW- sec. 3, T.10 S., 
R.9 E. 





Fi?;. 9. 

F.XPLANATIOh PLATE VI 

lAiried soil profile in stream cut at ha corner 
hLA sec. 28, T.9 i., k4.9 L. 

ii;. 10. Leached bands of limonite in 6wA hot/4 NW4 sec. 7 
T.10 i., R.9 L. 
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= Graphic mean is the best graphic measure 
for determining overall size of sample (Folk, 1961, 
p. 44) (016+050+084) 

3 

= Inclusive graphic 
the best measure of sorting 
percent of the distribution 
(084-016) + (g2,2mg) 

4 

standard deviation is 
because it includes 90 
(Folk, 1961, p. 45). 

The verbal classification scale for sorting 
(Folk, 1961, p. 45). 

De:T. under + .350 Very well sorted 
.35 - .500 ell sorted 

7 .50 - 7 .710 Moderately well sorted 
+ .71 - 7 1.0 0 Moderately sorted 
+1.0 - 7 2.0 0 Poorly sorted 
72.0 - 7 4.0 0 Very poorly sorted 
- over 7 4.0 0 Extremely poorly sorted 

Data obtained from the mechanical analysis were calculated 

on a percentage basis of the total sample. This data is pre- 

sented in Table 1 and the cumulative and frequency curves which 

were plotted on arithmetic graph paper using the phi (0) (rain 

size scale devised by Krumbein (1934). A grain size distribu- 

tion 111,1p (Plate XV) was prepared using the percent of sand and 

the percent of silt to mud obtained from the mecilanical analy- 

sis data and presented in Table 2. 

Sample Descriptien_s 

Sample 1 (Plate VII) was a spot sample collected 10 feet 

below the ground surface. Despite the apparent absence of a 

cement, the outcrop is fairly resistant and shows blocky frac- 

tures in the C zone. Combined thickness of the A and B zones 

was 20 inches. Lenses of different grain size of silt and 

sand were within the parent material. Laboratory analysis 
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showed the freluency and cumulative curves of the sample to be 

polymodal with modes of 3.0, 4.0, and 6.80, graphic mean (NZ) 

4.380, and an inclusive graphic standard deviation (ori) value 

of +2.280. This sample is a very poorly sorted sandy silt. 

am.le 2 (elate VII) was a spot sample taken six feet be- 

low the surface in a stream cut. The outcrop surface has a tan, 

mottled appearance with blocky fractures. No significant ver- 

tical variation, in grain size is evident. analysis of this 

sample indicated a bimodal curve having modes of 4.0 and 5.70, 

M 
z 

- 7.480, and a or 
I 
value of +3.350. The sample is a very 

poorly sorted silty mud. 

Sample 3 (Plate VII) was taken 200 feet north of and at an 

elevation of 20 feet higher than sample 2. ,)ample 3 was a spot 

sample collected seven feet below the ground surface from an 

outcrop that had a mottled tan, non-compact az,pearance. The 

plot of the analysis of this sample was represented by a bil o- 

dal curve with modes of 3.0 and 5.70, mz of 5.250, and is a 

very poorly sorted silty mud with a or, value of +3.480. 

3ample 17 (elate VII) was collected nine feet below the 

ground surface in a road cut about on,e'ealf mile north of .elbo 

Jeeetery. Curves plotted from the mecLanical analysis data were 

-01yeiodal ith oues of 2.0, 4.0, and 5.70, showed a h 
z 

of 4.00 

and ri value of +3.010. The sample is a very poorly sorted, 

muddy sand. 

Sample A (Elate VIII) was taken seven feet below the sur- 

face in a road cut. The road cut at 5W,4 li10, NW X sec. 7, T.10 S. , 

contains a one inch thick band of limonite that is more 



EXPLANATION OF PLAT VII 

Fig. 11. Frequency curves of samples 1, 2, 3, and 17. 

Fig. 12. Cumulative curves of samples 1, 2, 3, nd 17. 
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resistant than the rest of the outcrop five feet below the 

ground level (Fig. 10). Below this band, there are several 

thinner limonite stained bands. A sand deposit having the same 

appearance and located in the NWT NEA sec. 25, T.9 S., R.9 E. 

was described by Scott, et al. (1959, p. 133) as follows: 

Limonite has been leached from the upper light - 
gray part of a soil profile characterized by distinct 
horizons and concentrated in a one-half inch layer 
that is itself being leached and reconcentrated in a 
lower reddish-brown, sandy outwash. 

Curves plotted from the mechanical analysis data are polymodal 

with modes of 3.0, 4.0, and 5.70, Mz of 4.080. Sample A is a 

very poorly sorted, silty sand with a di value of +2.250. 

Sample 4 was collected four feet below the ground surface 

in a road cut of apparent homogeneous sand. It was analyzed 

and classified. The curve produced is bimodal (Plate VIII) 

with modes of 4.0 and 5.70, Mz of 3.050, and a 0", value of 

+3.0. The sample is a very poorly sorted, muddy sand. 

Sample 18 (Plate VIII) was a spot sample taken four feet 

below the ground surface in a road cut. The curve of the anal- 

ysis is bimodal with a mode of 2.00 in the sand size fraction, 

a mode of 5.80 in the silt size fractan, and a Mz of 3.670. 

The sample is a very poorly sorted, silty sand with a Ti value 

of +2.910. 

Sample 19 (Plate VIII) was a spot sample taken about four 

feet below the surface, in a stream cut at an elevation of 1030 

feet, about 1600 feet north of the Kansas diver flood plain. 

The curve of sample 19 is bimodal in character with modes of 

3.0 and 5.70, mz of 2.960, and di value of +2.220. The sample 



EXPLANATION OF PLATE VIII 

Fig. 13. Frequency curves of samples A, 4, 18, nã 19. 

Fig. 14. Cumulative curves of samlas A, 4, 18, and 19. 
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is classified aa v2cy poorly sorted, muddy sand. 

Gam ,:le 16 eras taken six feet below the surface of a stream 

cut. The curves of the sample were bimodal (.elate IX) aith a 

mode of 3.00 in the sand size fraction and a :Mode of 5.70 in 

the silt size fr-ction, shows a Mz of 3.050, and a value of 

+2.020. This sa,n.)le is a vary poorly sorted, muddy sand. 

Sample 21 was collected four feet below the surface of a 

stream cut alonj the east fork of Sand Oreek two miles east of 

,;t. George. The sand exposed ap.deared to contain very little 

cement, but formed a very resisJant outcrop. :-Lnalysis of sam- 

ple produced a bimodal curve (-late IX) with a mode of 2.00 in 

the sand size _ction and a ;Aode of 5.70 in the silt size 

fraction, a Alz of 2.30, and an on value of +1.380. L!ample 21 

is a poorly sorted, muddy sand. 

Sample 22 (Plate IX) was a spot sample taken 10 feet below 

the ground surface in a stream cut. In the NEA SWA SW ).4 sec. 10, 

T.10 S., .9 E., cross-bedded seaLs of limonite- stained sand 

and lenses of said grains of different sizes and colors are 

present. Mechanical analysis of sample 22 produced curves with 

a single mode of 2.00, a Mz of 2.00, and an 0", value of +1.380. 

The sample is a poorly sorted sand. 

23 ( late IX) was a spot sample taken six feet be- 

low the ground surface in a stream cut one mile north of at. 

George. The curves of the mechanical analysis data from the 

sample are polymodal and show modes in the sand size fraction 

of 3.0 and 4.00, a Lode of 5.70 in the silt size fraction, a Ez 

of 4.060, and an dI value of +3.060. The sample is a very 



EXELLTATION OF PLATi. IX 

Fig, 15. Frequency curves of samples 16, 21, 22, and 23. 

Fig. 16. Cumulative curves of samles 16, 21, 22, and 23. 
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poorly sorted, silty send. 

Sample 5 ees taken five feet below the ground surface. 

The color of the send is much lighter brown at .E;, cj'e6 Svh; sec. 

28, T.9 .9 ,rd the limonite stain is much less cons- 

picuous then at the other locations examined. The sandy soil 

never this location is less resistant to erosion than the soils 

in the vicinity of most of the other samples collected and con- 

sequently forms fewer resistant outcrops. The curauleLive and 

frequency curves ('late X) of sample 5 are bimodal with a mode 

of 3.00 in the send size fraction and a mode of 4.750 in the 

silt size frection. The M 
z 

is 3.670 and the cr value is +2.220. 

The sample is a very poorly sorted, muddy sand. 

6ample 7 -des collected four feet below the ground surface 

in a road cut. Curves (Plate X) plotted from the analysis data 

are poly_eod,d eith modes of 2.0, 3.0, 4.0, and 5.70. The hi 
z 

is 

3.920 end the a value is ±2.930. The sample is a very poorly 

sorted, silty sand. 

2erje 28 (elate X) wes collected six feet below the ground 

surface in the +2.:J4 sec. 33, E.9 ., R.9 Curves 

plotted from the mechanical analysis data show a node at 5.70 

and a of value +2.280. m le 28 is a very poorly sorted, 

sandy silt. 

6amide 30 was taken four feet below the ground surface 

from a zone of light- brown sand in the S. I4ee 14 e sec. 34, 

T.9 S., R.9 tL. The curves (Plate X) of sample 30 are bimodal 

with a mode of 2.00 in the send size fraction and a :ode of 5.70 

in the silt size fraction. The Mz is 2.760 and the Ti velue is 



ZXPLANATIOE OF PLATE X 

Fig. 17. Frequency curves of sat4;les 5, 7, 28, and 30. 

Fig. 18. Cuialitive curves of samies 5, 7, 28, and 30. 
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+2.060. The sample is a very poorly sorted sand. 

Sample 6 was taken eight feet below the ground surface 

from a road cut in an area overlain by glacial erratics. Curves 

plotted (Plate XI), using the mechanical analysis data obtained 

of sample, indicate a single mode in the silt size fraction of 

5.70, a Mz of 6.380, and a Ti value of +2.560. :;ample 6 is a 

very poorly sorted silt. 

Sample 10 (Plate XI) was a spot sample taken four feet be- 

low the ground surface and also below a zone containing pebbles 

of chert, quartz, quartzite, greenstone, and limonite concre- 

tions. Curves plotted show the sample to be bimodal with modes 

of 3.0 and 4.00 in the sand size fraction and modes of 5.7 and 

7.650 in the silt size fraction, a Mg of 3.980, and a cri value 

of +2.770. Sample is of a very poorly sorted, muddy sand. 

Sample 15 (Plate XI) was collected five feet below the 

ground surface. Curves plotted from the mechanical analysis 

data of sample show a siL8le mode of 2.00 in the sand size 

range, a Mz of 2.030, and an tri value of +1,500. Sample 15 is 

poorly sorted, muddy sand. 

Senple 29 (Plate XI) was collected four feet below the 

ground surface :ISA NE' NJ/ sec. 21, T.9 S., R.9 E. naterial 

of sample is overlain by quartzite and chert erratics segre- 

gated one foot below the surface. Curves plotted of the sample 

illustrate a single mode of 5.70, a Mz of 5.930, and a cri value 

of +2.370., The sample is a very poorly sorted silt. 

Sample 8 (Plate XII) was taken as a spot sample from a 



EXPLAMTION OF FLATE XI 

19. Frequency curves of zample. 69 10, 15, ard 29. 

Fig. 20. CuLlulati7r, curves of samlaes 6, 16, 15, ard 29. 
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highly oxidized reddish-brown silt four feet below the ground 

surface. Curves of the analysis show a sin le Lode of 5.70 in 

the silt size fraction, a Mz of 6.580, and a 0", value of +2.370. 

sample iL classed as a very poorly sorted silt. 

sample 14 (.,late XII) was collected from a zone containing 

reddish-tan mottling four feet below the ground surface. 

Curves ,lotted from data obtained, are blnodal with a mode of 

3.00 in the sand fraction and a mode of :).7O in the silt frac- 

tion, a hz of 5.590, and ci of +3.530. The sample 14 is a very 

poorly sorted, silty mud. 

Sample 24 (.i-late XII) was taken two and one-half feet be- 

low the ground surface and one foot above the pre-Kansan gravel 

de:2osit (Fig. 1). Curves plotted from data obtained by mechan- 

ical analysis of sample are bimodal aith a mode of 5.00 and one 

of 5.70, show a Piz of 5.880, and a oi of +3.910. jample is a 

very poorly sorted, silty mud. 

Sample 25 (ilaite XII) was taken just above the denosit of 

,pre-Kansan gravel. .elots of the analysis of the samjile show 

bimodal curves having modes of 2.00 in the sand size fraction 

and 5.70 in the silt size fraction, a Hz of 5.00 and a (rr of 

+3.750. Sample is a very poorly sorted, muddy sand. 

Sample 12A (klate XIII) was taken at S1.6 haA NE A sec. 5, 

T.10 S., 2.10 E., just above the stone strive (Fig. 2). Bimo- 

dal curves alth modes of 4.0 and 5.70, 6 of 6.820, and or, of 

+.640 are plotted. ,,imple is a very poorly sorted, silty mud. 

Sample 13 (Plate XIII) was collected eight feet below the 

ground surface. Curves plotted from the analysis data are 



EXPLATIOR OF PLATE XII 

Fig. 21. Frequency curves of samples 8, 14, 24, and 25. 

Fig. 22. Uumula;ive curves of samples 8, 14, 24, and 25. 
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bimodal with a mode of 2.00 in the sand eize fraction and a 

node of 7.650 in tYe silt size fraction, have a Mz of 2.320, 

and a of +1.960. 2he sample is a poorly sorted, muddy sand. 
I - 

Sample 20 (late XIII) was taken three feet below ground 

surface at NEe ,.;t4/ sec. 8, 2.10 O., R.10 E. Curves of the 

mechanical analysis data are polymodal with :dodes of 2.0, 4.0, 

and 5.70, hove a Mz value of 6.090, and an di of +3.340. Sam- 

ple is a very pooee; sorted, silty Lud. 

Samje 32 (date :III) was taken just west of the city 

limits of 4amego. Curves of the mecbanicel analysis data indi- 

cate two modes of 4.0 and 5.70, n elz of 6.7501 'rd a ori of 

3.190. >ample is a very oorly sorted, silty raid. 

Sample 11 (_late XIV) .1,-LS taken three feet "below ground 

surface about one mile norti.est of eamego. The soil was erod- 

ed much less in that vicinity OVA NWA SWA sec. 33, 2.9 S., 

A.10 E.) than in the southern and western parts of the area. 

Curves of the data obtained of sample 11 indicate a polymodal 

size distribution vdth moues of 2.0, 4.0, and 5.70, a Kr, of 

6.450, and 51 value of 3.600. The saekele is a very poorly 

sorted, silty mud. 

elmle 26 (late XIV) was collected Iron a road cut at a 

depth of five feet below the ground surface, approximately 2000 

feet south of Louisville. Analysis provided data used to plot 

polymodel curves with modes of 2.0, 3.0, and 5.70, m 
z 

of 6.420, 

and a oi value of +3.820. -;ample 26 is a very poorly sorted, 

silty mud. 

Sample 27 (elate XIV) was a spot sample taken from the 



EXPLANATIOV OF PLATE XIII 

Fig. 23. Frequency curves of samples 12A, 13, 20, and 32. 

Fig. 24. Cumulative curves of samiles 12A, 13, 20, and 32. 
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EXPLALATIOE OF ILA] E XIV 

Fig. 25. Fre,-,luency curves of samples 11, 26, 27, and 31. 

Fig. 26. Oumulative curves of samples 11, 2b, 27, f:,.nd 31. 
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grader ditch three feet below the ground surface. Analysis 

data, after ling graphed, show bimodal curves with modes of 

3.00 in the sand fraction and 5.70 in the silt fraction, a Ez 

of 4.340, and a 
I - 

velue of +3.160. The sample is a very poor- 

ly sorted, muddy sand. 

Sample 31 (Plate XIV) was collected four feet below the 

ground surface at N.,2,:f sec. 33, T.9 3., R.10 1.3. ;Sample 

31 was the eastern-most sample collected. Ourves of the analy- 

sis data show a single mode at 5.70, a Ftz of 6.470, and a 

value of 2.750. sample 31 is a very poorly sorted silt. 

LikillAid OF DATA 

All samples were found to have a oi value ranging from 

+1.96 to +3.820 and are poorly sorted and very poorly sorted by 

the verbal classification scale suggested by ,iolk (1961, p. 45). 

Contours showing the percent of sand on _elate XV indicate 

an east-west trend with a "low" about one mile north of 6t. 

George. This low fans out as it nears wamego. A "high" trend- 

ing north-eastward is present approximately two miles northwest 

of wamego. "Highs" are also present in the west portion of the 

area in the 6-01e NE Y+ 3E2-+ sec. 31, T.9 S., A.9 1, and in the 

south, near t. George. A "high" send percent trend is also 

present on each side of and paralleling the east-west "low" 

sand percent trend north of ,;-b. George. The sediments of these 

trends have graphic mean values ranging from 1.5 to 4.00 and 

generally delineate the previously proposed Lain stream channel 



4.9 

of the pre-Kansan Kansas -dyer (Todd, 1918a). 

Silt to mud ratio contour values on _slate XV show highs in 

the northwest, central, and extreme eastern parts of the area. 

field observations indicated this by the type and degree of dis- 

section at these different locations. 

The contours of the graphic mean values on .Plate XVI also 

indicate an east-west trend of fine-grained, silty mud and san- 

dy mud about one mile north of 3t. George that also flas out in 

the eastern part of the area as the sand percent contours dis- 

close. "Fines" are also present in the northern part of the 

area in the 3E,I, N sec. 21, T.9 6., R.9 h. 

The contours of the degree of sorting (Plate XVII) using 

cr values, show four E;oneral locations in which the samples 

were poorly sorted (+1.0 to +2.00). At two locations, the sam- 

ples possessed a Ti value greater then +3.50. The samples hav- 

ing a o' value of +1.0 to +2.00 were located northwest of wamego 

in the NWA SW A SEX sec. 31, T.9 S., R.10 E., near at. George, 

at the extreme north of the area near the losi corner, sec. 22, 

T.9 3., R.9 L. and three miles north of ,st. George in the 

SWA 30 sec. 28, T.9 3., R.9 E. The ssmplos having of', values 

greater than + 3.50 were located two miles northeast of St. 

George in the SW36 SW* SE) sec. 35, T.9 S., ;1.9 h., end in a 

zone north end northwest of wamego in the SW IP n'A sec. 5, 

T.10 O., ,1,.) E. 

Explanation of the agreement or disagreement of the graph- 

ic mean contours of Plate XVI and the sorting contours of Plate 

XVII may be by the size of the particles. The sorting improves 
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as the ,eraehic mean values decrease or the average particle size 

increases to 1.50 and at locations containing fine silt (4 to 

70) the sorting is poorer. Folk (1961, p. 5) explained three 

basic detrital grain populatione and gave reasons that any sed- 

iment with -oeen sizes in the range of granule-coarse sand (0 to 

-20) particles and fine silt (6 to 80) must be a mixture of 

sand and oebbles, or sand, or coarse silt and clay bedause of 

the scarcity in nature of these two size rane:es. The mixtures 

cause the sample to be poorer sorted than a sample made up of 

any one of the end members of clay (100), fine sand (2 to 30), 

or gravel (-3 to -50). 

The minerelocical relationships offered little aid in 

interpreting the history of the area. riuertz ,,,rains generally 

were better rounded than feldspar, hornblende, pyroxene, and 

othe- Jeaveble mineral grains. This is to be expected because 

of the tendency for minerals having cleavage to form grains hav- 

ing sides cenerelly parallel to the cleavage faces. 

The deceit is composed predominately of well-rounded, 

luartz grains which are larger in size than the feldspar and 

mafic minerals. There is an apparent difference in size of the 

duartz and other Jeinerel tins because of relative hardness of 

the different minerals. idnerals such as apatite and iron ores 

have the tendency to be less common and form smeller grains be- 

cause of the availability of these minerals from the parent 

rock and also their susoeptebility to weathering (eilliams, 

et al., 1958, p. 272). 

It was hoped that approaching the problem of e origin of 
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this "sand" deposit on the basis of sedimentary petrology with 

emphasis placed on grain size, sorting, and silt-sand-clay 

ratio, some light would be shed on the source of the deposit. 

The deposit contained so many variables of such a complex na- 

ture that to make any broad statement of fact regarding the 

origin would be dangerous. 

Many complex problems that were encountered in this study 

remain unsolved. nuch information concern-nu statistical para- 

meters was obtained and recorded. One of the major problems is 

vertical control of sampling. The "t" test explained by Folk 

(1961, p. 56) was used to find the confidence limits of the 

graphic mean of the samples and to establish confidence in sam- 

pling. The average graphic mean of the samples was 4.760 and 

a chosen confidence level of 95 percent was used. The results 

of the 't test lead to a belief that the "true' formation was 

sampled 19 times out of every 20 samples and it is 95 percent 

definite that the formation graphic mean lies between 3.78 and 

5.740. The "t" test partially answers the question of sampling 

but this question will never be answered completely until the 

whole formation is analyzed. 

One explanation of the "high" east-west sand percent trend 

(1-late IV) two miles north of t. George ray be given in the 

following manner if the theory of the existence of en ancient 

Kaw Lake by previous investigators is valid (Todd, 1918a; Mudge, 

1955; and 3cctt, et.al., 1959). The turbidity currents were 

acting on the finer silts and clays, while still in suspension, 

within the Kaw Lake and carried them southwestward along the 
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route of the pre-Kansan Kansas A.ver following the damming of 

the river to the east by the lansar ice sheet and backing up of 

the river. ,outh and southwestward drainage continued ur to 

the time of the retreating of the ice sheet 0,hich allowed some 

drainage through the spillway southeast of ,;t. (oorce. Purther 

retreating of the ice sheet allowed the lake to drain into ;lock 

Ureek to the northwest of Louisville. 



EXPLANATION CF PLAT1!; XV 

Grain maize Classification Diagram (Folk, 1954, 
p. 34) and Grain size Clas5ification Distribution 
Nap of the area of investigation. Stolid lines are 
contours of tne 10, 50, and ',)0 percent sand content. 
Dashed lines are contours of the 33 4nd 67 percent 
silt to silt plus clay or mud. 
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LAATION Of? PLAT XVI 

Contour 1pp of Grain Size 

Contour interval is 1 ihi (0) uait raphic "'lean Value. Each 
contour value io in terms of 1hi (0) unis. Large nuEbers repre- 
sent smaller particle size and smaller nurbers represent larger 
particle size. 
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EXPLANATION OF PLATE XVII 

Contour Map of Sorting Values 

Contour interval is +.5 phi (0, Incusive Iraphic Standard 
i:Jeviation (T). i;ach contour value is in terms of T-0 units. 
Smaller numbtrs represeilt cotter sorted sediment and 

I larger 
numbers refiresent poorer sorting. 
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Table 1. Grain size data ac,auired from samples by means of mechanical analysis. 

Plate number 8 

Sample number 1 2 3 A 4 18 19 

Grain size 
Lillimeter Phi 0 Units Cumulative weights in grams 

1.41 . -0.5 - - _ _ _ - - - 
1.00 0.0 .13 - - 0.09 - - 0.03 0.18 
0.71 0.5 .85 - 0.16 0.68 0.03 0.13 0.52 1.36 
0.50 1.0 2.20 0.04 1.39 4.45 0.37 1.16 4.43 4.56 
0.35 1.5 3.57 0.18 5.14 11.41 2.14 3.86 14.28 10.74 
0.25 2.0 5.55 0.67 13.27 24.61 7.21 9.54 32.14 23.22 
0.177 2.5 8.11 1.39 21.99 35.95 14.36 17.47 40.09 39.73 
0.125 3.0 11.77 2.58 32.72 45.88 26.80 28.28 55.77 62.25 
0.088 3.5 14.74 3.86 38.76 51.70 38.06 39.33 58.90 75.55 
0.0625 4.0 20.48 5.71 44.94 59.38 53.12 53.86 61.97 82.66 
0.037 4.75 29.20 11.70 56.70 68.47 68.00 64.80 66.70 85.20 
0.019 5.7 33.20 19.20 68.70 79,47 83.50 76.30 77.20 90.20 
0.009 6.8 45.20 26.20 78.20 83.47 87.50 31.30 84.20 91.20 
0.005 7.65 46.30 31.20 81.20 85.47 88.80 83.70 87.70 92.50 
0.002 9.0 47.00 33.80 83.00 86.47 90.00 85.00 90.00 93.00 
<.002 <9.0 50.00 50.00 100.00 100.00 100.00 100.00 100.00 100.00 



Table 1. (cont.) 

Plate number 9 10 

0amiae number 16 21 
I 22 23 

Grain size 
Oillimeter _hi 0 Units Cumulative weights in. grams 

7 28 

1.41 -05 - - - - - - - - . 

1.00 0.0 - - 0.02 - - 0.03 
0.5 0.04 0.32 0.50 2.10 0.03 0.39 0.71 

0.50 1.0 1.07 4.08 5.41 3.37 0.26 4.48 
0.35 1.5 6.43 16.03 23.41 14.28 1.75 14.10 
0.25 2.0 23.08 42.61 55.85 20.24 7.41 26.07 
0.177 2.5 'I'.97 64.72 77.64 26.03 17.63 35.80 
0.125 3.0 69.05 81.15 89.54 33.47 40.84 46.20 
0.088 3.5 76.82 85.71 91.88 40.38 60.95 53.26 
0.0625 4.0 79.89 87.78 92.63 51.63 73.81 61.58 
0.037 4.75 84.50 91.70 94.70 68.30 80.20 69.20 
0.019 5.7 88.50 93.70 94.70 81.80 85.70 79.20 
0.009 6.8 90.50 94.20 95.20 84.80 86.20 83.70 
0.005 7.65 92.50 95.70 95.70 87.20 87.70 87.40 
0.002 9.0 93.80 96.50 97.00 87.50 88.70 89.00 
<.002 <9.0 100.00 100.00 100.00 100.00 100.00 100.00 

- - 
0.06 1.02 
0.21 9.77 
0.52 25.16 
0.99 46.29 
1.43 62.05 
2.10 72.60 
3.11 75.59 
6.64 77.62 

16.40 82.30 
34.40 89.30 
40.40 93.30 
41.8o 96.20 
43.10 97.50 
50.00 100.00 



Table 1. (cont.) 

Plate number 11 12 

Sample number 6 10 15 29 8 14 24 25 

Grain size 
Uillimetor rhi 0 U its Ouniulative weights in grams 

1.41 -0.5 MVO 0111 

1.00 0.0 0.01 WM/ 0.03 0.08 0.14 0.10 
0.71 0.5 0.03 0.04 0.08 0.02 0.05 0.22 0.69 0.78 
0.50 1.0 0.05 0.32 3.53 0.04 0.08 0.71 2.38 4.10 
0.35 1.5 0.11 1.50 21.62 0.10 0.19 2.63 6.03 11.84 
0.25 2.0 0.31 8.27 54.61 0.16 0.40 3.54 13.57 24.84 
0.177 2.5 0.58 23.49 75.11 0.22 0.68 17.58 22.00 35.03 
0.125 3.0 1.35 50.68 36.52 0.41 1.43 32.76 31.35 43.69 
0.088 3.5 2.19 61.31 88.68 1.26 2.16 41.40 37.78 48.22 
0.0625 4.0 4.09 74.23 89.13 6.10 4.33 45.87 43.38 52.70 
0.037 4.75 11.46 80.20 89.70 17.20 15.00 54.30 51.20 60.20 
0.019 5.7 29.96 83.20 90.20 32.20 32.00 67.30 63.20 71.20 
0.009 6.8 38.46 84.20 91.20 38.20 37.00 74.80 69.20 76.20 
0.005 7.65 40.76 87.00 92.80 40.30 38.50 78.20 73.00 79.30 
0.002 9.0 41.46 88.30 95.80 42.80 39.50 80.50 75.30 81.30 
<.002 <9.0 50.00 100.00 100.00 50.00 50.00 100.00 100.00 00.00 



'Z',ble 1. (eonel.) 

II at e number 13 

20 1 32 11 

14 

26 Illral 31 ample number 

Grain size 
Millimeter h1 0 Units 

12k 
J 

13 

Cumulative -.'73i:hts in grams 

1.41 -0.5 0.86 - - - - 0.10 - - 
1.00 0.0 1.17 - 0.07 0.03 0.11 0.43 - - 
0.71 0.5 1.77 0.28 0.25 0.13 0.66 1.08 0.13 - 
0.50 1.0 3.17 3.76 0.63 0.44 2.49 2.51 1.41 0.04 
0.35 1.5 5.19 16.21 1.36 1.01 5.36 5.11 5.95 
0.25 2.0 7.52 43.63 2.59 1.74 8.74 9.27 16.63 0.32 
0.177 2.5 9.72 64.85 3.06 2.63 11.47 12.68 30.66 0.50 
0.125 3.0 12.04 80.78 5.87 4.08 14.02 16.95 48.66 0.81 
0.088 3.5 13.76 85.62 10.13 6.65 16.02 20.51 57.61 1.30 
0.0625 4.0 17.94 87.05 15.84 14.44 20.59 25.04 62.02 4.55 
0.037 4.75 36.30 89.20 24.00 38.50 38.50 42.30 67.53 15.20 
0.019 5.7 54.30 89.20 30.00 57.50 56.70 55.80 76.53 30.20 
0.009 6.8 63.30 89.20 34.00 68.00 66.50 65.30 81.03 37.20 
0.005 7.65 67.70 91.30 37.00 72.00 72.00 694,70 83.53 38.80 
0.002 9.0 70.50 91.90 39.30 74.50 75.10 72.50 85.53 40.30 
4 .002 <9.0 100.00 100.00 50.00 100.00 100.00 100.00 100.00 50.00 
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Table 2. iercent of sand, silt, 3n1 clay size 
fractions in salicles. 

1:,ample 

number and gilt Clay 
3a1i1ple 

number and Silt Clay 

A 53.12 35.68 11.20 17 5).38 26.42 14.50 
1 40.96 51.64 7.40 18 61.97 25.73 12.30 
2 11.42 50.94 -37.60 19 82.66 9.84 7.50 
3 44.94 36.26 18.80 20 31.68 42.32 26.00 
4 53.86 29.84 16.30 21 87.78 7.92 4.30 
5 73.61 13.89 12.0 22 92.63 3.07 4.30 
6 8.18 78.42 J.3.40 23 51.63 35.57 12.80 
7 61.58 25.82 12.60 24 43.38 29.62 27.00 
8 8.66 68.34 23.00 25 52.70 26.50 20.70 

10 74.23 12.77 13.00 26 25.04 44.66 30.30 
11 20.59 51.41 2E.00 27 62.02 21.48 16.50 
12A 17.94 49.76 32.30 28 13.28 70.22 16.50 
13 87.05 4.25 E.70 29 12.20 78.40 19.40 
14 45.87 32.43 21.80 30 77.62 18.58 3.80 
15 69.13 3.67 7.20 31 9.10 68.50 22.40 
16 79.39 12.61 7.50 32 14.44 57.56 28.00 
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A deposit of "ssnd" in southwesterr .eottawatomie County 

between leenhatten and ,emeE;o and comprising approxina.tely 45 

auare miles is described. Emphasis is placed upon ,,rein size, 

sorting, and sand-silt-clay ratios in an attempt to solve the 

problem of origin of the deposit. 

eelief of the deposit is 265 feet end streams drein to 

the northeast and to the southwest in the area and eventually 

into the Kansas diver. 

Previous investigations have placed the ancient Kew Lake 

and the pre-Kansan Kansas Aver valley in the general vicinity 

of the deposit and attributed the deposit to glacial outwash 

from the Kansan ice sheet which stagnated a few wiles to the 

northeast. 

nechenical analyses were run on spot samples collected 

approximately one to every section. Data were tabulated and 

graphs and maps plotted in an attempt to best interpret and 

present the results of the tests. iiethods of presentation are 

fairly new but are convenient to use because of the ease in 

computation and underster...dirg. The ohi (0) scale, a logerithi- 

eetric transformation of 'Wentworth particle grain size classi- 

fication scale, was used in all calculations and presentations. 

Maps of size distribution, graphic men, and inclusive 

graphic standard deviation were used and all trld to show defi- 

nite east-west trends of the sediment characteristics. ?hese 

trends teed to delineate the previously .1-olocsed ere-Kansan 

Kansas giver channel north of Pt. fleoree eastward toward Louis- 

ville. The "t" test wes made to check the accuracy of sampling. 



This test giv a 95 percent assurance that the graphic mean 

of the "true" formation ranges between 3.78 and 5.74(1 and 

there is one chance in twenty that this light be wrong. 


