Original frem
UNIVERSITY OF CALIFORNIA

Digitized by G()Ogle

916006-sn-pdgasn ssadde/bio"1sniiTyley mmm//:diyy / pazTiibrp-216009 ‘sS21e1S paliTun Syl UT uTewoq dT1gdnd
GI8YESEQOORR TON/LZ0T/33U d1puey 1pY//:isdizy / 1W9 6¥:0C ¥O-OT-£20C UO sesuey Jo AITSISATUN 3B pa3edausy



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

91b006-sn-pdgasn ssadoe/buao-1sniityley -mmm//:dily / poazritbhrp-916009 ‘so1els paiTun Lyl uT utewoq dT1qnd
SI8YEGEO0ORETON/LZ0T/13U d1puURYy 1pY//:sd1dy / IWO 6¥:07 ¥O-0T-€Z0Z UO sesuey Jo ALTSJISATUN 1e paledausy



BULLETIN 187, PART 5

Sedimentary Characteristics of
Pleistocene Deposits, Neosho River

Valley, Southeastern Kansas

By Suresh Jamkhindikar

Printed by authority of the State of Kansas
Distributed from Lawrence

UNIVERSITY OF KANSAS PUBLICATIONS
DECEMBER 1967

Google



CONTENTS
PAGE
Abstract o 3
Introduction ... RSN UURUR 3
Field work and methods of study 3
Physical characteristics of sediments ... 4
Clay mincralogy 4
X-ray diffraction ... o4
Differential thermal analysis L 7
IISCUSSION L, 7
Grain-size analvsis . N T USROS 8
Resules . 8
Discussion 11
Heavy mincral analysis 11

Conclusions

Logs of test holes representing flood-plain and
terrace deposits

RefCrences e 13
ILLUSTRATIONS
FiGURE PAGE
1. Map of Labette and Cherokee counties show-
ing locations of samphing, 4
2. Generalized  cross section of the Neosho
River vallev. e 4

3. X-ray diffractometer patterns  characteristic
of terrace and flood-plain clay minerals. 6

4. Vanation of DU, ratio illite/kaolinite with

depthe e 7
5. Differenual thermal curves characteristic of

terrace and flood-plain deposies, K
6. Size distribution curves for terrace deposits, 9
7. Size distnibution curves for flood-plain de-

posits, PSSO U OSSO 10

Google

TABLES

TABLE PAGE
1. List of sample locations. ..o 5
2. X-ray analysis of clay minerals in alluvial

terrace deposits. ... 7
3. X-ray analysis of clay minerals in flood-plain

deposits, oo 7
4. Sedimentary parameters of alluvial terrace

AEPOSITS. o ne 9

5. Sedimentary
posits ..

parameters of flood-plain  de-

6. Comparison of sedimentary parameters of
flood-plain and alluvial terrace deposits. .

7. Comparison of hcavy mineral distribution
in alluvial terrace and flood-plain deposits, .




SURESH JAMKHINDIKAR

Sedimentary Characteristics of Pleistocene Deposits,

Neosho River Valley, Southeastern Kansas

ABSTRACT

Clay mineralogy, sedimentary paramcters, and hcavy
mineral content of Pleistocene alluvial terrace (Illinoisan)
and flood-plain (Wisconsinan) deposits of the Neosho
River valley in southeastern Kansas werc investigated. The
clav mineral assemblage of the alluvial deposits consists of
montmorillonite, a 14A mixed-layer mineral, illite, and
kaohinite. Montmorillonite is the dominant clay mineral
:in alluvial terrace deposits; illite and kaolinite are vari-
ible in proportion. Flood-plain deposits contain mont-
morillonite, illite, and kaolinite in decreasing order of
relative abundance. The diffraction-intensity ratio, derived
from X-rav diffraction intensities of illite and kaolinite, is
ugnifcantly different for alluvial terrace and flood-plain
deposits. Relative abundances of clay mincrals in cach
deposit are evaluated in terms of (1) contribution of the
swource area, (2) weathering, (3) tme, (4) topography,
and (5) drainage.

Grain-size analyses of alluvial terrace and flood-plain
deposits did not reveal a significant difference in param-
sters such as phi-median and phi-sorting.  Alluvial ter-
race deposits, however, showed greater variation in sorting
than the flood-plain deposits. Variation in sorting is not
wihiciently marked to be used as a criterion to differenti-
ate terrace deposits from flood-plain deposits.

The hcavy mineral assemblage of terrace and flood-
plain deposits consists of zircon, tourmaline, staurolite,
carnet, topaz, and magnetite. Flood-plain deposits con-
tain minor amounts of epidote and kyanite, which arc
rare or absent in terrace deposits.

INTRODUCTION

The Neosho River valley in southeastern
Kansas (Labette and Cherokee counties) is char-
acterized by topographically high undulating
terraces, which locally are adjacent to nearly flat-
lying alluvial flood plains. The terraces have
been attributed to alluvial deposition during the
Illlinoisan Stage, whereas adjacent flood plains
were formed by alluviation during the Wiscon-
sinan Stage. Detritus composed of gravel, sand,

Manuscript received June 6, 1967,
Accepted for publication November 17, 1907,
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silt, and clay was derived from Permian and
Pennsylvanian deposits into which the Neosho
River is entrenched. In the area studied, Wis-
consinan-Illinoisan deposits overlie the Cabaniss
Formation (Cherokee Group, Middle Pennsyl-
vanian) and range in thickness from 9 to 34 feet.
Alluvial terrace and flood-plain deposits in Kan-
sas have been discussed by Frye and Leonard
(1952); alluvial deposits of the Neosho River
valley have not been investigated previously in
detail.

The objective of this report is to differentiate
alluvial terrace deposits (Illinoisan) from de-
posits underlying the flood plain (Wisconsinan)
on the basis of their sedimentary characteristics.
Characteristics compared are clay mineralogy,
grain-size parameters, and heavy mineral content.

The area studied is shown in Figure 1, and a
generalized cross section of the Neosho River
valley i1s shown in Figure 2.

FIELD WORK AND
METHODS OF STUDY

In 1964, samples were obtained by drilling
test holes in the Neosho River valley in Cherokee
and Labette counties (Fig. 1, Table 1).

Identification of clay minerals was based pri-
marily on X-ray diffraction of oriented <2 p
clay particles sedimented onto glass slides.
A Phillips Norelco X-ray unit was used with
nickel-hltered copper radiation. Each sample was
X-rayed under the following conditions: (1) air
dried, (2) glycerated, (3) hcated to 450°C, and
(4) heated to 575°C for 30 minutes. Diffraction
intensity (counts per second) of (001) basal re-
flections above the background was used as an
approximation of the relative abundances  of
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montmorillonite, 14A mixed-layer clay mineral,
illite, and kaolinite.

The diffraction-intensity (D.I.) ratio, derived
by dividing the X-ray diffraction intensity
(counts per second) of the 10A spacing for illite
by the intensity of the 7A spacing of kaolinite
was found to be useful. The D.I. ratio was used
previously in a similar study by Frye, ez al.
(1962).

X-ray data were supplemented by differential
thermal analysis using the differential thermal
apparatus in the Ceramics Division of the Kansas
Geological Survey. The rate of heating was 10°C
per minute.

Particle-size distribution of 25 samples (12
flood-plain and 13 alluvial terrace deposits) was
determined by mechanical sieving and pipette
methods. Calgon was used as a dispersing agent.

Location of cross
section in Figure 2.1 T
32
S
Terrace deposits
T
33
S
L
Flood-plain deposits
(Sample number 3
given in Table 1.) T
Cherokee 34
County S
0 2 4 o T
; 35
Hiles __xansas |5
OKLAHOMA
Frevry 1.—Map of Labette and Cherokee counties show-
ing locations of sampling. (Sample no. 12, not shown on
figure, is located in NE NE see. 16, T 31 S, R 21 E))
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Ficure 2.—Generalized cross section of the Neosho River
valley.

Heavy mineral separations for the silt fraction
of 10 samples (five flood-plain and five terrace-
deposit) were made using commercial bromo-
form as the heavy liquid. Heavy mineral as-
semblages were identified by comparison with
known standard heavy minerals mounted on
glass slides, using binocular and petrographic
microscopes.

PHYSICAL CHARACTERISTICS
OF SEDIMENTS

The Illinoisan terrace deposits, generally
cream-colored and partially indurated, are com-
posed of clay, silt, sand, and gravel. The gravel,
mostly composed of chert pebbles, is in a layer
directly overlying shale of the Cabaniss Forma-
tion. At the localities sampled the deposits range
in thickness from 16 to 34 feet. Finely divided
mica and iron oxide are disseminated through
the silt and sand fractions of the deposits.

The Wisconsinan flood-plain deposits, gen-
erally brownish-gray, are unconsolidated and
friable enough to be disaggregated by moderate
shaking in water. The deposits are composed of
clay, silt, sand, and gravel. The gravel, composed
of chert pebbles, occurs at the bottom of the
unconsolidated sediments and directly overlies
the Cabaniss Formation. Iron-oxide staining of .
sand and silt particles, disseminated mica, and
presence of organic material are common. The
thickness of the deposits ranges from 19 to 34
feet.

CLAY MINERALOGY

X-Ray DirrracTioN

Clay minerals in the fraction finer than 2 g,
as shown by X-ray diffraction patterns, are mont-
morillonite, illite, kaolinite, and a 14A mixed-
layer mineral. Nature of the 14A mixed-layer
mineral could not be determined from the dif-
fractometer patterns. The 14.7, 10, and 7A basal
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TaBLe 1.—List of sample locations.

Alluvial terrace deposits

Flood-plain deposits

Sample no. Location Depth, feet Sample no. Location Depth, feet
la SE SW sec. 32, 0-4 8a SW SW scc. 1, 0-2
T32S,R22E T35S, R21E
1b do 6-8 8b do 8-10
2a SE SE sec. 17, 0-2 8¢ do 12-14
T33S,R22E
2b do 6-8 8d do 16-18
2c do 18-20 9a SW SE sec. 35, 0-2
T33S.R21E
3a NE NE sec. 8, 2-4 9b do 6-8
T34S,R22E
3b do 6-8 10a NW NW scc. 24, 0-2
T33S,R21E
3c do 14-18
10b do 6-8
4a NE NW sec. 19, 0-2
T33S,R22E 10c do 18-20
4c do 18-20 1la SE SE scc. 27, 0-2
T32S,R21E
Sa SE SW sec. 3, 0-2
T35S, R22E 11b do 12-14
Sb do 6-8 llc do 18-20
Sc¢ do 13-14 12a NE NE scc. 16, 0-2
T31S,R21E
5d do 18-20
12b do 12-14
S¢ do 26-27
13 SE SW sec. 1, 0-21
6a SE SW scc. 5, 0-2 T35S,R21E
T35S, R22E
6b do 6-8
7 NE NE sec. 24, 0-29
T33S,R21E

reflections are sharp and well defined. Treatment
with glycerine causes a shift in the 14.7A (001)
reflection to 184, accompanied by the appearance
of (002) reflection at 9A, whereas 10, 7, 4.9, 3.5,
and 3.3A reflections remain unaffected, except for
a slight modification in peak intensities. With
the exception of the 14.7A peak, all other peaks
are not modified by heating the sample to 450°C;
however, heating to 575°C for 30 minutes re-
sulted in destruction of al but the 10A reflec-
tions.

X-ray diffractometer patterns for the alluvial
terrace deposits and for the flood-plain deposits
show differences in relative peak intensities of
illite and kaolinite (Fig. 3). The diffraction in-
tensities (counts per second) of montmorillonite

Google

and 14A mixed-layer mineral, illite, and kaolin-
ite, and the numerical value of D.I. ratios of
illite and kaolinite for both deposits are shown in
Tables 2 and 3.

A plot of the D.I. ratio for illite to kaolinite
versus depth for the alluvial terrace and flood-
plain samples is shown in Figure 4. No system-
atic variation of the D.I. illite/kaolinite ratio oc-
curs with depth. D.L illite/kaolinite ratios for
the samples from flood-plain deposits, however,
are generally higher than those for the alluvial
terrace deposits. The observed difference in the
mean ratio of the D.I. illite/kaolinite of terrace
and flood-plain samples is significant at the 0.01
significance level, using a #-test with 20 degrees
of freedom.
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- TasLe 2.—X-ray analysis of clay mincrals in alluvial
terrace deposits.

Diffraction intensity

(counts per sccond) DlI.

Hlite/

Sample Montmorillonite Illite Kaolin- Depth,

no.  and mixed-layer ite  kaolinite fect
mincral
la 133 73 66 1.10 0-4
1b 172 72 88 0.81 6-8
2a 128 64 52 1.23 0-2
2b 440 112 60 1.86 6-8
3a 188 98 88 1.09 2-4
4a 144 68 40 1.70 0-2
4c 232 100 40 25 18-20
S5b 228 96 120 0.80 6-8
S5¢ 264 92 120 0.76 13-14
5d 148 68 36 1.89 18-20
6b 256 64 36 1.80 6-8

TasLE 3.—X-ray analysis of clay minerals in flood-plain

deposits.
Diffraction intensity
(counts per second) DI,
Sample Montmorillonite Illite  Kaolin-  1llite/  Depth,
no. and mixed-layer it kaolinite  feet
mineral
8a 216 108 48 2.25 0-2
8b 316 130 72 1.80 8-10
&d 344 104 52 2.0 16-18
9a 280 116 60 1.92 0-4
10a 60 48 24 2.0 0-2
10b 320 136 44 3.09 6-8
10¢ 352 128 48 2.68 18-20
lia 268 120 S8 2.06 0-2
llc 292 107 40 2.67 18-20
12a 240 112 52 2.16 0-2
12b 213 116 48 2.42 12-14
DirreReNTIAL THERMAL ANALYSIS
Purpose of differential thermal analysis

(D.T.A.) was to substantiate information on the
clay minerals. Four samples, two each from the
terrace and flood-plain deposits, were analyzed by
D.T.A. D.T.A. curves for the two types of de-
posits are shown in Figure 5. Endothermic peaks
of montmorillonite, illite, and kaolinite are well
defined. The kaolinite endothermic peak (500°-
600°C) is subdued in the D.T.A. curve of the
flood-plain deposits. In contrast, the kaolinite
endothermic peak (500°-600°C) for the terrace
deposits is relatively sharp. Irregularities in the
D.T.A. curve for the flood-plain deposits, be-
tween the initial illite-montmorillinite endother-
mic peak (100°-250°C) and the 500°-600°C
endothermic peak, are due to exothermic reac-
tions of organic material. The same portion of

(0]
(0] (0] &?A
0] o
(o]
5
. @ @ a
&
c A
cho -
°
3
o A
15
A
Y
(0]
200 | 2 3
. illite
D. . ratio olinite.

© Alluvial terrace deposits (lllinoisan)

A Deposits underlying flood plain (Wisconsinan)

Ficure 4.—Variation of DI ratio illite/kaolinite with
depth (Aood-plain and terrace deposits),

the D.T.A. curve of the terrace deposits is
relatively smooth.
D.T.A. did not reveal the nature of the 14A

mixed-layer mineral.

Discussion

Montmorillonite is dominant in the alluvial
terrace deposits, illite and kaolinite being vari-
able in proportion. The alluvial terrace deposits
show a greater abundance of kaolinite as com-
pared to its abundance in flood-plain deposits.
Illite, however, is more abundant, relative to
kaolinite in the flood-plain deposits. The food-
plain deposits have the following clay-mineral
composition in order of relative basal diffraction
intensities: Montmorillonite, illite, and kaolinite.

Although there is disagreement regarding
factors that influence clay-mineral assemblagcs,
the following are considered important: (1)
source area, (2) weathering, (3) time, (4) topog-
raphy, and (5) drainage.

Montmorillonite in both types of alluvial de-
posits probably was contributed by the erosion of
Permian and Pennsylvanian rocks. The abun-
dance of montmorillonite in alluvial deposits has

Ficvre 3.—X-ray diffractomcter patterns characteristic of terrace and Hood-plain clay mincrals.
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been attributed to the sedimentation processes by
Jackson (1957).

The terrace deposits (Illinoisan) perhaps do
not differ much in genesis from the flood-plain
deposits (Wisconsinan). Both seem to have been
formed by similar processes, within similarly
positioned drainage basins, at different times.
Therefore, it seems doubtful that the difference
in the relative abundance of kaolinite and illite
is inherent, because the source area for both de-
posits probably was the same. Contribution from
the source area may have varied to some extent,
however, because during the Wisconsinan glaci-
ation, in contrast to Illinoisan glaciation, the
valley was incised to a lower level, exposing
older Permian and Pennsylvanian rocks that
were then contributed to the alluvial fill by
weathering processes. The greater proportion of
illite in the flood-plain deposits probably is due to
the weathering of the Pennsylvanian and Per-
mian shales.

A reasonable explanation for the differences
between the illite-kaolinite abundance perhaps
could be found in the post-depositional history of
these deposits. Factors such as weathering, time,
topography, and drainage are considered im-
portant post-depositional modifiers of the clay-
mineral assemblages.

It is suggested that the higher proportion of
kaolinite in the terrace deposits (Illinoisan) is
due to more intense weathering, resulting from
better drainage in post-Illinoisan time. Kaolinite
is a stable product of weathering in clay. Flood-
plain deposits (Wisconsinan), being younger,
probably have not been weathered to the same
extent as terrace deposits. The flood plain has

T T

Flood-plain deposits

10a

i —\\4\/\

—~———_ 8a

—_—

errace deposits

——_
i A
0 200 400 600 800 1000
°C
Ficure 5. —Diferential thermal curves characteristic of
terrace and flood-plain deposits,
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been repeatedly flooded, while the topograph-
ically higher terraces have been dissected and
weathered, promoting better leaching conditions.

Harrison and Murray (1957) have reported
that under conditions of acidic weathering illite
is converted into a mixed-layer mineral, thus de-
creasing its relative abundance. Potassium per-
centages have been observed by them to decrease
with increase in weathering due to the re-
placement of potassium ion by hydronium ion
(H30)*. Thus, a possibility for a relative de-
crease in the abundance of illite in the alluvial
terraces should be considered.

It is difficult to explain the difference between
illite-kaolinite abundance on the basis of a single
factor. The difference is attributed to a cumu-
lative effect of the following factors: (1) weath-
ering, (2) time, (3) topography, (4) drainage,
and (5) possibly contribution of material from
the source area.

-GRAIN-SIZE ANALYSIS

REesuLTs

Complete grain-size analysis by mechanical
sieving and pipette method was used to plot
cumulative curves. Distribution curves for 13
samples of alluvial terrace and 12 samples of
flood-plain deposits are shown in Figures 6 and
7, respectively. Statistical parameters such as phi-
median, sorting index, and the percentage of
gravel, sand, silt, and clay for each sample are
shown in Tables 4 and 5.

Graphic standard deviation (¢84-¢16)/2 is
used as a measure of the degree of sorting (In-
man, 1952). Folk and Ward (1957) have pro-
posed a more satisfactory sorting measure using
95th and 5th percentiles, in addition to 84th and
16th percentiles. The sediments described in this
report, however, are generally fine grained, and
it is impractical to measure the 95th percentile.
Friedman (1962) has suggested use of Inman’s
sorting index for such sediments.

Grain-size analysis shows that silt and clay
constitute 86 percent and 84 percent of the flood-
plain and alluvial terrace deposits respectively.

The degree of sorting of the sediments is de-
termined on the basis of the following sorting
scale proposed by Folk and Ward (1957):

under 0.35¢, very well-sorted;

0.35 - 0.50¢, well-sorted;

0.50 - 1.00¢, moderately sorted;

1.00 - 2.00¢, poorly sorted;

2.00 - 4.00¢, very poorly sorted; and

>4.00¢, extremely poorly sorted.



lam Kk hindskar—Pleistocene Deposits, Neosho River Valley, Southeastern Kansas

0

FicuRe 6.—Size-distribution curves for terrace deposits.

T 1% I
Sample no. 1 9/ Sample no. 2 a £ Sample no. 3 c
A A (/
/ [ ] e /{ '/
/, >
/ e
>
§
50 H Fl /
®
! ]
£ [J
> /
7’ (J
/”’/ / ; . I, l
] /’
o b ,//
¢ scale — 5 10
100
[
Sample| Depth Sample no. 6
no. |in feet
la 0-4 7
b | 6-8 /b
2a 0-2 /
2b 6-8 /
50 2c 18-20
P4
30 2-4
3b 6-8
3c 14-18
5a 0-2 /
Sb 6-8
Se 26-27 /
6a | 0-2 /
6b 6-8 — A

TasLE 4.—Sedimentary parameters of alluvial terrace deposits.

Percent silt

Sample no. Depth, feet ¢-median Sorting index Percent gravel Percent sand and clay
la 0-4 53¢ 4 0 . 13.79 86.21
1b 6-8 53¢ 23¢ 0 15.36 84.64
2a 0-2 4.49 1.7¢ .. 19.70 80.30
2b 6-8 6.25¢ 35¢ . 12.39 87.61
2c 18-20 5.3¢ S¢ 10.84 22.06 67.10
3a 2-4 5.25¢ 33¢ 13.79 86.28
3b 6-8 6.1¢ 4 . 7.725 92.27
3c 14-18 53¢ 39 0 . 24.05 75.95
S5a 0-2 5.25¢ 3l Ll 11.89 88.11
5b 6-8 6.2¢ 42 0 10.13 89.87
Se 26-27 5.1¢ 28¢ 30.77 69.23
6a 0-2 7¢ 33¢ . 6.151 93.48
6b 6-8 8.1¢ 38 3.10 96.90
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TasLE 5.—Sedimentary parameters of flood-plain deposits.

Percent silt

Sample no. Depth, feet @-median Sorting index Percent gravel Percent sand and clay
8a 0-2 5¢ 22¢ e 6.80 93.20
8¢ 12-14 53¢ 34 0 .. 10.27 89.73
9a 0-2 53¢ 34 0 8.33 91.67
9b 6-8 7¢ 3 0 Ll 20.68 79.32

10a 0-2 6.1¢ 18¢ . 6.0 94
10b 6-8 43¢ 429 ... 3.40 96.60
10c 18-20 5.3¢ 39¢ ... 10.27 89.73
1la 0-2 62¢ 360 00 .. 15.35 84.65
11b 12-14 5.3¢ 1.8¢ ... 11.68 88.32
e 18-20 5.4¢ 3¢ 3.39 12.81 83.80
12a 0-2 53¢ 2¢ 2.63 11.77 85.60
12b 12-14 5.2¢ 28¢ 18.87 81.13
100
Sample no. 9 Sampleno. 10 a e
=5
z
&
3
o
£
50
£
[-J
®
3
1
I
Il
7
/ /
’/ -
= 0 ¢ scale —
(o} 5 10 10
I 100
a
Sample no. 11 Sample no. 12 -
P Sample| Depth /b
no. |in feet /
8 | 02 /4
8¢ 8-10
% | 0-2
Sb 6-8
50
10a | 0-2
10b | 6-8
10c [18-20
1la | 0-2
11b {12-14 /
¢ |18-20
% 120 | 0-2 y/
Q/’ 0 12b |12-14 |

Ficure 7.—Size-distribution curves for flood-plain deposits.
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Both types of deposits are poorly to very
poorly sorted and show no systematic variation
of phi-median and sorting either with depth or
with the distance of transportation. The terrace
deposits show a greater variation in sorting than
the flood-plain deposits. Comparison of the sedi-
mentary parameters of alluvial terrace and flood-
plain deposits is shown in Table 6.

Discussion

Similarity of the grain-size parameters of the
alluvial terrace and flood-plain deposits is prob-
ably due to the similarity in sedimentary proc-
esses which formed them.

The terrace deposits, considered Illinoisan in
age, are relict flood plains topographically higher
and locally adjacent to the younger flood-plain
deposits of Wisconsinan age. Similarity of drain-
age basin location and depositional history should
preclude the possibility of any significant differ-
ences in grain-size parameters, assuming that the
source area was not significantly altered from
[llinoisan to Wisconsinan time.

During the Illinoisan Stage, continental gla-
ciers were remote from Kansas. In contrast, Wis-
consinan continental glaciers, failing to reach
Kansas by several hundreds of miles, repeatedly
invaded the Missouri Valley to the north of Kan-
sas (Frye and Leonard, 1952). Although glacial
outwash did not reach the Neosho River valley,
climatic effects were pronounced in the area.

Climatic changes associated with the Illi-
noisan and Wisconsinan glaciations indirectly
resulted in a period of down-utting, which in-
creased the ratio of sediment load to water
volume, followed by aggradation of streams.
This situation probably caused a poorer sorting
of the sediments.

Minor differences in the degree of sorting of
terrace and flood-plain sediments are difficult to
explain. Variation in the degree of sorting be-
tween terrace and flood-plain deposits is probably
due to the extent each type of deposit was
reworked.

It is not possible to draw any definite con-
clusions about the nature of deposition from sort-
ing index alone because this may be a function of
independent variables. Docglas (1946) and Van
Andel and Postma (1954) have observed that in

rivers and currents acting as rivers, loads of
coarse and fine sediments are largely independent
of each other. This important property of sedi-
ment transport indicates that a parameter that
measures the total attribute of a sediment, such as
the sorting index, may obscure the character of
deposition.

The variation in the degree of sorting of
terrace and flood-plain deposits is not significant;
therefore, it could not be used as a criterion for
differentiation.

HEAVY MINERAL ANALYSIS

Heavy mineral suites of five flood-plain and
five terrace samples were separated from the silt
fraction using bromoform. The separated heavy
mineral fractions were mounted on glass slides
for identification. Minerals were identified by
comparison with known standard heavy minerals
mounted on glass slides, using binocular and
petrographic microscopes.

Heavy mineral suites of terrace and flood-
plain deposits are listed in Table 7. Comparison
of the heavy mineral assemblages of the terrace
and flood-plain deposits did not reveal any
marked differences. Almost all heavy minerals
found in the flood-plain deposits were also iden-
tified in the alluvial terrace deposits, with the
exception of a few minerals such as epidote and
kyanite, which are rare or absent from older
alluvial terrace deposits.

A detailed quantitative determination of
heavy minerals might help evaluate the differ-
ences, if any, in the heavy mineral suites of the
flood-plain and terrace deposits.

CONCLUSIONS

Clay mineralogy, grain-size analyses, and
heavy mineral analyses of the alluvial terrace and
flood-plain deposits of the Neosho River valley
yielded the following results:

(1) Both alluvial terrace and flood-plain
deposits contain abundant montmorillon-
ite. Flood-plain deposits have a greater
abundance of illite than do alluvial ter-
race deposits. Alluvial terraces have a
greater abundance of kaolinite than
flood-plain deposits. The difference in

TasLe 6.—Comparicon of sedimentary parameters of flood-plain and alluvial terrace deposits.

Type of deposit

Average ¢-median Average ¢-sorting

Degree of sorting Percent silt and clay

Flood-plain (Wisconsinan)
Terrace (Ithnotsan)

5.6¢
5.5¢

3¢
3.45¢

Poorly to very poorly sorted
Poorly to extremely poorly sorted

86.6
84.4
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TasLe 7.—Comparison of heavy-mineral distribution in alluvial terrace and flood-plain deposits.

Garnct  Topaz Magnetite Epidotc  Kyanite

Sample location®
and depth Zircon  Tourmaline Staurolite
Terrace deposits
32-22-32cd
0- 6ft. ... x x x
8-12 fr. ... .oXx x x
12-16 fr. ..ol x b3 x
35-22-3cd
8-12 fto oo X X x
20-25 fto coene X 3 x
Flood-plain deposits
31-21-16aa
2-6ft ... X x x
12-16 ft. .o x x x
35-21-lcc
0- 2ft oo X x x
12-16 ft. ...... x X x
18-20 fr. ... x X x

x b3 x Rare
x X

b3 X

x x X

b3 x

X x X x x
x X x

x b3 x

x x x

x b3 x x

® 32.22.32¢d is sample no. la, 35-22-3cd is sample no. Sa, 31-21-16aa is sample no. 12a, and 35-21-lcc is samplc no. 8a (Table 1).

(2)

3)

(%)

illite-kaolinite abundance is evaluated in
terms of possible post-depositional modi-
fication of clay minerals in response to
duration and intensity of weathering,
topography, and drainage conditions of
the alluvial terrace and flood-plain de-
posits.  Variation in illite-kaolinite
abundance in these deposits could not be
explained entirely on the basis of contri-
bution of materials from the source area.
Grain-size analysis indicates that the silt
and clay fraction constitute 84 percent
and 86 percent of the terrace and flood-
plain deposits, respectively. Statistical
parameters such as phi-median and sort-
ing index indicate no variation with
depth or distance. The alluvial terrace
deposits have a greater variation in sort-
ing than the flood-plain deposits. The
difference in sorting, however, is insig-
nificant and could not be used to differ-
entiate the alluvial terrace and flood-
plain deposits.

The heavy mineral assemblages for the
alluvial terrace and flood-plain deposits
did not reveal any marked differences.
Practically all heavy minerals of the
flood-plain deposits are present in the
alluvial terrace deposits, except epidote
and kyanite, which are either rare or
absent from the terrace deposits.

There were few significant differences
between the flood-plain deposits and the
alluvial terrace deposits for this section of
the Neosho River valley revealed by the
analyses performed in this study.
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LOGS OF TEST HOLES REPRESENTING
FLOOD-PLAIN AND TERRACE DEPOSITS

Given below are the typical sample logs of
terrace and flood-plain deposits along the Neosho
River valley.

Sample No. 7. Sample log of test hole in NE NE
sec. 24, T 33 S, R 21 E, on southwest corner of inter-
section, 20 feet west of north-south road. Augered
June 6, 1963. Depth to water, 15.2 feet; altitude of
land surface, 823 feet.

QUATERNARY SYSTEM
PLEISTOCENE SERIES

Thickness, Depth,

feet feet
Illinoisan terrace deposits

Silt, brownish-gray, clayey ... 3 3

Silt, ycllowish-brown, orange and
gray clay stringers .................... 5 8
Silt, yellowish-brown, clayey . 5 13
Clay, yellowish-brown ................... 5 18

Clay, yellowish-brown, medium-
sized chert pebbles .................. 5 23

Clay, yellowish-brown, silty, med-
wum-sized sand and medium-
sized pebbles oo 5 28
PENNSYLVANIAN SYSTEM
DESMOINESIAN STAGE
Cabaniss Formation
Skale, black e 1 29
Limestone . 29
Sample No. 13. Sample log of test hole in SE SW
sec. 1, T 35 S, R 21 E; on west shoulder of road
opposite abandoned barn. Augered June 18, 1963.
Depth to water, 14.5 fect; altitude of land surface,
790 feet.
QUATERNARY SYSTEM
PLEISTOCENE SERIES

Thickness, Depth,

feet feer
Wisconsinan and Recent alluvium
Silt, reddish-brown, clayey ... 14 14
Silt, light-brown, sandy chert peb-
bles e 5 19
Pebbles, dark-brown silt ... 2 21
PENNSYLVANIAN SYSTEM
DESMOINESIAN STAGE
Cabaniss Formation
Shale o . 21
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