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On the Illinoian till Sheet. v
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It seems to be cogent at the pre%ent tlme to surmax

velOpeJ in th ,upner part of the tlll sbeet during its wea+nering.

The‘Bucce%51on of these horlzons from surface downward comprises the
soil profile. Droflles on: the Illinoian 51314 -sheet may*most edsily

\

oe grouped into two majer cat&gorles. Flrst those formed under

]

ell drained conditions 1n.®hach the sesquioxide depomposition prc-\

dnots are 1arge1y removed’in thie ground-water circulation; and second,

hose fofmed_undef poorly drained conditions, in which the sesquioxide LG
products are largely.retained.f The former is'commﬁnly_a deen silty— e | -?
profile, while the latter is_COm@only:shallower,heavier,e&ay‘pfdfile, ;
known to geologists,iwhenw it is well- develoned, as gumbotil.  This

lreéenﬁ‘discussion will concern itself only with the first of the two

cinds,  Itiis obvious " that the two 80 grade‘into each other that:,harp

lines of demarkaticn can not , in manv cases be drawn, +hou?h tbere is

gason to think that fundamental and delicate resnonse to éubsﬁrface
\

cisture condltions nay be signlficantfln,scme ‘cases, The subgeot

is hers considered\from the geological standpojnt, centerwng on the: “"a:

nrocesses involved, as manifested by their results observed in the field

The - obvious processes'are'(l) oxidation of iron, (2) le4ching Gf‘

o~

e carhonates, (3) disinéegfatioh of the sllicates, and (4) forma+ion

/

:f the,dense subsgil horiéon._ Doubtless these processes are in prQ~
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sent a continously grading soil profile wut ra *her one made up of
fairly distinct horizens grading rélatively quickly one into the next
There arerééaﬁggﬁgradafions and wawriations within an horigon but

they are of a distinctly different, and smaller, order of mabgfrvde fro
magnitude from the variations ?ﬁ%ﬁfdna'horizon to éncther. In a ybuﬁg
profile the horizons are not yet developed clearly, for the processes
have not had time to differentiate zones according to speed of activity
of the weatheeing agents. A mature profile then, is one whick is old |
enough for the faster processes to have outruh the slower ones enongh

to produce characteristic zones.

/ r 3 ‘
-In the weathering,ﬁg the till-sheet oxydation of the iron

has progressed deepest so ghat the: ifffé?e'Of the drift sheet is rusty
in color commonly to denths of 20 to 30 feet, while the leaéhing of

thy carbonates falls short of this depth by 5 to 10 feet. 23 a re-

sult there is a practically cmnipresent zone which is oxidized bhut
unleached. Likewise leaching has outrun silicate decomnosition‘so

that there is a zone which has been oxidized and 1e$chsd of iﬁs car-
‘bonates bHut which still contains ﬁndecomnosed silicates. And\thirdiy,
there is present a zone in which the clay-like products of th es decompo-
sition have not bheen remomed. This zone is then recognized by its;

e

r2ater clay content than either that above or helow. Above thd%zone

4]

of decomnosing silicates lies the zone in which the gsilicates have heen

largely decomposed, and furthermore from which the clay-like decomposi-

4 ;
tion produd#%, as well as the clay matrix original to this zone,

have heen sufficiently remcvéd to leave a siliceous silt. And finally
" the subsoil ig an horizon of accunmulaticn of material added to 1t'ba

percolating watsr(illuviation) from the surface soil or topsoi}l
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from w ich material has been removed hy downward percolating water

(Qn‘ﬁ 1) : : afl
(eluviation) to leave a light silt.A It is to be recognized that,these
phases of soil formation do noét procesed to completion except in a
purely theoretical way’for Tl is obvicus that during the weathering of
the drift sheet the whole surface is being lowated cqntinua]ly)though
very slowly. We are therefore discussing featuras transitory in one
sen®e bhut permanent in another. It is‘a processlinvolving the lowgring

. 5

of the whole profile as a unit, (as a gpoup of horizons) with the

elements of the firofile ramai ning fixed only with refer}enceﬁto each

other. It is observably true, however, that even in this progressive

.process of lowéring the surface by weathering, the aforépentioned

sugprocesses have produced horizons different enough in characteris-

tics to he recognizable in the field.

With these consideraticns in mind a generalized profile, com-

k)

posed of the most fundamental horizons, may be constructed, The
variations of individual prefiles; in the thickness of zones, the
character of zones or even in the ahsence of one zore , depend on the
local éonditions of that'narticular prefile, But in each case most of
the fundamental horizons are recognized. In spécifying the horizons
of the profile the s0il technologists: have adoyted'the system of letter-
ing the horizoﬁs from the surface downwand. Tﬂe surface soil being
designated by A, the subsoil bj B, and all the material below the
subsoil by C.. To quote from 41 inkat
The Great soil Gfbups of the World and their Devel opment. By K. D.
Glinka. Translated from German hy C. F. Marbut. Edwards Bros. Ann
Arbor Mish. P 12 1927. b Ll LS Perhgh AU

"In recent invegstigations ef the
/

80il horizons are -designated as follows; mhe letter A is used to de-

.~
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signate the eluvial horizon, that is to say, the hﬁrizon from wbich

in the »nrecess of soil formation either by chemical of mechanical means
more of less material has heen removed. With# the letter B the ikbuvial
Hiorizon is usually'designated. This is the horizon into which material
ha%?een cérried, chemically or mechanﬁcally. The parent rock beneatkt
is designatad by the letter C."

And from Shawz;
C. ¥, Shaw, University of California Publioations.
s Horizoh A is the upper part of the soil Mass

from which material has been removed by percolationg water, the

horizon of eluviation, the surfaée soils. Horizen R‘is the horizon

of denosition to which material has been added by nercolating waters,

the horizon of illuviation; the subsoil, Horizon C is the horizen of
relativelyv unweatnered material underl;ing the B,hbrim:n; thie narent
material ."

This mode of designating thé heorizons has many obhvious ad-
vantages from the techmical point of view for it does not 1limit’ in-
terpretation by narrowing, and possibly immature, defﬁnition. ﬁ&t
for the.geologist and for the non-8pecialist in general there seems to

be no need for abhandoning the wedl-known and commonly used termin-

ology of top=-soil and subsoil. Purthermore the C horizon of the 5pecial;
ist lumps together zones of such different character and particvlarly

of ‘such differenﬂ mode of oriéjn, that there seems to bhe need for

other terms which Will carry with them the idea of the genisis of the
‘horizon.specified. The proposed-generalized well=-drained profile for

the Illinoian till-sheet using genesis as the fundamental ccensider-

ation is as follows:- 445



! Result.

Name of Character. Process {
horizon ) i i :
' F' T ~Jron oxidized
5ilt , Carhonatds lchd >¢
Topsoil lignt, fluffy. Eluviation Sil. Decomnsd.
r A = | Fluviated.
) 3 ‘f 7
Clav-silt g% \I/ Iron oxids s
1 § X in R Cart, ILchd.
Subsoil Den%e,_slicg o > ki ok 4 5o bl
W AT T1luviated.
® o o
Eluviated Silt o n o8 Iron oxidized
Ti1] Friable, I : Carbs. lchd.
"Bluviatil® siliceous. e . Silic. Decomp
¥ clay removed.
NS
f 6"""‘ :—--g, e e -
- &“ g Iron oxidized -
Clay Clay silt e ls Carbs. Lchd.
mill-cap. Decomposing y £ i Silicates de-
i es. < comnosing. .
B hosane > ; i QAome ‘Luuvg.g_\ﬂpv\,
2’ Jron oxidized
Till v Carbs. Lechd.
S \ Cellular, norous
€ellular hioles left hy
ti11 solution of carb-

onate pebbles.

"Oxi-calec"
£411

Tl
Calcareous
buf .

Fresn till

Till
Calcarecus,
hlue-gray

/

A T T PR W 3 AT A v W

Jron oxidized

Note., Where carbonates are present in the upper part of the profile

they are of second

no significance in this discussion.

ary origin)and formed by #ke carbonation

-and have

)
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The new term intwoduced which might be elucidated are;
(1) "Bluviatil™, It is uséd to designate that horizon of friable silt
velow the heavier sub¥oil laver. It is tﬂe zone‘in W ich silicatés |
are largely, though not ‘commonly gntirely)disintegrated, but partic~-
vlarly from which both¢ the clay matrix of the original till an& also
.what clay-like decomposition products were foemed in trhe silicate
decomposition have been removed. Downward percolgﬁng. water was
evidently the agent. Such a process heing designatgd asceluyiation
the corncent of eluviated till and hence "eluviatil" naturally followed.
The charaéter of having the;silicates decomnosed is not sufficient to
ch.aractarize this zone for this is true even to a greated extent in
thevtopsoii and the subgoil.
(2) "@lay till-cap" This horizon im composed of heavier, partly de-
>composed till,'in which there is more clay present making it a heavier

and darker-:-zone than eithier the one above or bhelow it. The clayv is

-

proﬁably nartly residual within this zone itself and partly added to

it from above., It is leached of its‘carbénates, and is oxidized, but

S0 are all the zones above it as well as the one below it, AHence,

since it is still till in structure %ut has acquired a heavier sharacter
and since it is‘tﬁe ton of the recognizahle till it is designéted,as

the "clay till-cap". i e '

(3) Celiular till.is so designated because of its most oufStamding
characteristic, i.e. its cellular aspect produced by the éolution aﬁd‘
removal of the calcareous nebbles original to the till. (Dhotéyp)it,
nowever, still nossesses the'étructure and texture of till. It is
leached and oxidized, but since this is also true of all the Zones

/

above it, the designation of oxidized and leached zone has little






Note;

(B ).

Well=drainsd Prefiles.

the word till is used only for material that shows the

iginal texture and structuwre of till. Material which has been re-

worked to de

18 4 miles

stroy these characteristics is not called till.

south of Greendale, Marion County?

Road cut along I. C. .RR,

Topsoii 1
Subsoil 2

Fluviatil 13.
4

Clay till-
cap - -.5
Cellular
% 7 I

hoxiccale
till 7
Fresh till 8

o 811ty 1dight . fluffy 17

. Clay-silt, heavier 1 3/2

Silt, friable granular, few pebbleq 5!
Silt, slightly clayey, buff, pebbleq 3!

.. 811%, clayey,.dark buff, 1!

Till, leached porous, 4!

. SPEA LY calcareous, ) w b b
. Till, calcarecus, blue-gray 10'

ITI. 6 3/4 miles south Greendale , Marion County.

i

Topsoil
subsoil
Fluviatil.

Clay till-cap

MG SRR ond

St oddght ! LIl fy 1!

Ciay-silt, darkey buff, 1 1 /2

Silt , porous 3 1/2

Silt, nedvder dark reddish buff “containing
1gneous stones 3!

1
2
3
4

Cellular till 5. Till , leached, buff, cellular, porous 3 1/2'

"Oxi-calc" t

Note, the

$X1 - 6. Till, calcareous # buff 3+

e till cap here bhends downward toward the main va]lev

Or-

as

oov1ouslv the corr»snondlng element of a pocrly-drained nrofile woqu

not do.
5 CTREAES 0y

Topsoil
Subsoil
Fluviatil

Till-cap 4. Till, leached, slightly stickier and more stony
than 3. : 5!
Oxi-calc till 5. +Till, ealcareous, -buff 3!

Note,

miles south of Greendale, Marion County.
I. C. RR. Cut, 100 yards south of the hridge.

1./811t, light fiuffy, friable, 1 1/2 !
2. S5ilt, heavier, 21
3. Silt, fairly 1light, some pebbles 6!

becomes heavier toward bottom and grades into;

thhe cellular till is not diff erentated in this profile.



IV 1/2 mile east of Greendale, Marion nounty.
1.,/ Cy RR, eut.

Topsoil 1.842%, 1igh't| friables 1 A2t

Subsecil 2., Clay silt, dense 3

DR 3. Silt, drab, buff-mottled. 2

sluviatil 4, Silt, sligntly more clayey 2 1/2 !
5. Silt, buff friable, pebbles, 2 1/2!

Clay till-cap 6. Tiil, clayey,. denser stlckier buff ,

greenstone and granite peboles 2'
Cellular till Viar  Td31 " Jeached,, bulfiy: 't
Oxi-calc till 8+ "Pddl. calceréous, buff, o el

V. 11/2 Miles east scutheast of Pigeon, Jeffefson county.
LBl RR et

Topsoil 1. Silt, light,friable Tl B e
Subsoil 2. Clay-silt, denser, slick, 1 1/2°
Eluviatil 0. BIaY, 1lgnt,fr3abﬁe ; porous 4!

4 Clav zone, heavier, clay seemlnglv wmpregnated
: from above into 4he cracks etc. 2!

Cellular till 5. Tiil , silty, porous, cellular; holes where
limestone nebbles have heen dissolved out,
clay in most hole® as lining or on the bottom
in one a small chert brachippod, 3!

Oxi-calc till 6. Thll, calcareous, buff 3'+

Clay till-cap

-

NI. #niles west of Marion, williamson County.
: Highwayv cut.

Topsoil 1, w8ilt, light, friable 2
Subsoil 2. (Clay silt, dense T
3. Silt lightish, no pebbles porcus 2'
Eluviatil 4. §ilt, 1igntish, siliceous peboles 2!
Cellular till 5. Till, cellular, silty feel, yellow buff
siliceous pebbles 4'

VII. 1 mile southeast of Herron, Will iamson County .
: Exposure at a strip mine.

Topsoil 1s h@aat Tient Ly -l
Subsoil 2. Clay silt, heavy . 2!
FBluviatil ' 3. Silty till, ‘porous, cellular, honeycombed

granular feel, few siliceous pebbles 8'+
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VIII.! 4 miles southeast of Attila, Williamson County.
I1..C. RRy cut.

Topsoil AEBATE . D Eght Triable Le

Subsoil 2. "Clay silt, denser, = G WS :
Fluviatil 3 gilt, friable porous, 4 1/2 to 5 '
Clay till-cap 4. Dark buff top of true till 1 1/2°

Cellular till 5: Pill, cellular, porous, leached, /. 2"
N, ¢

IX. 1 mile west of New Hope, Will iamson County.
L0 G BRUgat,

Topsoil, 1. Si1t lignt g 5 .

subsoil 2, Clay-silt, heavy i qe

Eluviatil 3.°,8i1t, light granular, porous, 3 1/2 to Bt
Clay till=cap 4. -Till, brownish-buff, heavier, 1 1/2 to 2'°
Cellular till 5. Till, lighser, cellular, porous, 2"

i 1 mile south of Akin, Franklin County.
i ARl 45 IR L AT

Topsoil SR v S B 3 B T RN

Subsoil, 2. Clay-silt, denser 27

Fluviatil 3. 8ilt, porous, hodes-clay-lined , veillets
clay-filled, scattered siliceous peboles 4'

Cellular till 4. Till, porous, cellular, 4'4

/

XL 1 mile northwest of Akin, Frankoin County. Siioti; &
P e Mo & R T < -2

Darkish heavier zone at top of till =~ 1 1/2!

Clay till-capn
Till, cellular, granular, porous, 13 e

Cellular till

Topsoil l1..841t, 1light 1

Subsoil 2. Clay-silt, heavy, 1544089 |

Eluviatil 3. eilt, granular, pebbles scattered 10
4.

.40 7 % 1/2 mile east of Christopher, Frénklin gounty. .
» C.B.&Q. rr. bridge.

Topso il 1. 8136 3dght, 11!

Subsoil 2. Clayessillt heavier, 4 1/2'

Ly AW 3. Silt, porous, friable 4!

Bluyiacil %4.,gilt, porous, friable, siliceous pebbles 1'
Clay till=-capn 5. Clayey silt, darker buff, many pebbles, 2!
Cellular till 6. T111 , porous, cellular, cells clay-lined, 8"
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XIII 1 mile east of ﬁhristOpher, Franklin County.

Topsoil p IR I M ol s -
Subsoil 2. Clay-silt, heavier, 1! /

" 3. Silt, pebbly,” porous 4 1/2!
Fluviatil {4. Silt. friable 5¢
-Clay till-can 5. ' Clayey zone, some igneous pebbles 3
Cellular till . 6, Till, cellular, porous leached ko
Oxi-calc till 7. Till, calcareous, buff, 61
XIV - 3 miles west of Millstadt, St. Clair County.

l Road cut.

Loess 1. Loess, leached, brown 15"
Fluviatil 2. silt, scattered peboles, granular, 2 to 2 1/2!
Clay till-cap 3. Till, dense, clayey, 2! f
Cellular till 4. Till, cellular, leached, porous, o

Oxi-calc t111 ° 5. Till, calcareous, buff. 5'+
(’V\uh, loian it Akl L Bl WS T g O Y rol Qrokif«e a{ thas “A‘;-C)

XV, 2 miles northwest of Okawville, Washingten County.
Road cut.

Topsoil 1. Si1t, light, friable, 2 ,

Subsoil 2 Clay silt A Iy

Eluviatil 3. 811t, friable, porous, cellular, holes and

tubes lined with dark fatty clay, 3!

XV 3 miles west of Ashly, Washington County.

Road cut.
mopsoil T. gilt ) ldght, Trixble, b i
Subsoil 2¢ Heavy silt, darker, 2!
Fluviatil 3., 8ilt friable, many siliceous pabbles, 4"+

XVII. 3 miles west of Nashville, Washington county.

Topsoil AL SiEt ierReY Fraffy . < )

Subsoil 2. Heaéy clay s8ilt A

Eluviatil 3. Bilt, sandy, gritty, friable, many silic. pebbles
and typical clay-lined holes and cracks 5'+

XVIII. 1 1/2 miles north of Ramsey, Fayette County.

Topso il 1. gilt, light, friable 13/ 21
Subsoil 2. Heavy clay silt ; 20
Eluviatil 3. Silt, friable, light buff 3!
Clay till=-cap 4. 8Silt, heavier, dark buff, 3!
Cellular till 5. Tiil, leached, porous, redsbuff 1'
oxi-calc till 6. Till, calcareous, buff, 15 ~



(%

From the scrutiny of the varéous profiles it is evident that
the top ®oil and the subsoil are remarkably persistant features. It
also appears that the eluviatil horizon is ever-present and fairly
unifiorm in its character, It is silty, granular, porous, and con-
tains scattered residual pebbles which are more abundant in its Jlow=-
er_péft and become fewer toward its top. It commonly contains numer-
ous cracks, pores, and nassage-ways of varbous kinds usvally lined
with dark browﬁ clay. It does however, vary in thickness from 2 or
3 feet to 5 or 6 feet. In general where it is thicker it is also of
lignter texture, suggesting that the conditions which made it lighter
also made it thicker.A further point in this connecticn‘is that where
the eluviatil is light and thick the clay till-cap is poorly develo-
ped. -Fig. 3. (mhe first section is found in the I. C. cut, 3/4 miles
south of the Helm School in the center of seétion 25, Marion County.,
while the Batter is a highway cut on the west side of‘Opossom Creek
2 miles north of Ocﬁnee, Shelby County.)

The conclusion is that those profiles showing the thick and .

light eluviatil horizon and the poorly formed clay till-cap were

formed under very well-drained conditions with thorcugh penetration
of water to a deep-lyving water-table and a vigerous enoughﬁﬁovement'
of the phreatic water to remove or distribute the clay. Likewise it
follows that profiles with less well-developed eluviatil horizon

and better developed till-cap were formed under medium well-drained

conditiohs. Figure 3 shows examples of these two types, the latter
being the most common of the well-drained profiles of the Illincian

till-sheet, .



Verlj Wel/~dm/ltea? Profile,

Helm Tqp<

“
N
11 Flufpy Light sitt
xd
| Dﬂrkl&h buf‘{ 5//‘9‘4f/7 C/e/l.{er
¢ Clay -Silt
4
51‘/f
5 C.‘rcu'v\tl, &onevegm&d. poveuws
¢ ‘l\o/es, cracks, e
Ll;ihf buff color
.
¥
71 Sclt
Seattered pebbles.
b 10% drab collords/ /chey-;./
e along cracks.
Medewun buffcolor
1
13 ! Silhy till
Shghtty heavier -
g 40/9_5 Eﬁff éfSo/uflén Iy /s.
rerbles,
5
Cellular
=
g5 177/}

22 9

a3

z ¢

13 £, Calrareouvs

tell

E/Qe—fra7, Ca /Cﬁkeeus_

7;,4 soul

Swubsorl

Cluviated il
"Cluviat)”

6/47 tl.//—f‘ql,.

Cellular tilf .

Yoxi-cale”
o

Fresh tin

Mediim well- clrarned profile.

Oeonce 7; re.

Fluffy light .

C/ay—sl'/f, Farrly (ense

Sil¢

Fine , trace of ¢lay,

5Lt ]

Granular, sand grains

Silf
Porou,s' More pehbbly

c/@y—/n'yea’ pessajeways

Davk buff C/a,y Zone
undis tnfegrated igs,

<€/l
Forows, ?
Holes /37 Sol/uwtron 0/ /5,f.ﬂ£b/?$
Celluwlar

ti/l
Buff, Colearrous

Bnloiitin & L RRT e b B

tiv/

E/ue—7f047 Caleaveoc,s ’

Té,o seil

Subseil

S viated i)/
>n£/u viati "’

C/a7 2‘/'//-06/0,

Cellular till.

"Oxi-calc"
AT

Fresh il,
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