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1. liacro-climate. DBoth soills with and without silans
may ce observed in the same climetic region, e.g. northeestern
Iowe,; however, the soils in western Iowa where there 1s less
raint'all generally do not contain silens. It 1s inferred that
climate mey provide soue necessary condition, such es its in-
fluence on vegetation, but does not itself determine the
presence of silans in soils. ~

z. Parernt meterial. Silans are known to exist and be
atsent in soils derived from similer kinds of loess end till
in northeestern Iowa. These soll materiels usually ere medium
textured. ©Silans have not teen observed in sandy meterisls
cut may ve present in more clayey meteriels. Silans have not
been orserved 1in calcareousdsoil meterials but mey or may not
ve present in leached soil meteriels. Other then being sandy
and/or calcareous, the parent moterisl appesrs to heve little
influence on the presence of silens.

3. Topograchy. ©Silans zre not known to exist in poorly
drained soils and are thought to te either absent or of minor
extent in excessively dreined soils. Soils in northeszstern
Iows consldered to ©te ilmperfectly, moderately well and well
drained w2y or mey not contein silans. As many topographic
or landscapé positions ere included in these dreilnege classes,
1t appears that topogrephy is not solely responsible for
silans.

4. Time. lost exposed solls in Iowa are of ¥Wisconsin
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age and are thought to ce generally less than 17,000 cl4

years B.P. (61). Soils in northeastern Iowa that are thought
to be of tThe same 2ge may or may not contain silans, so it
appears tnat length of exposure or development does not neces-
sarily control silan development.

5. Vegetation. Nost of tne better drsired soils
thought to heve rformed under prairie vegetation do not have
sllans except the ones in northeestern Iowe mentioned in this
study.

lost ot the tetter dreined soils in Iowa thought to have
formed under deciduous forest do have Ag 2nd Bt norizons;
usually portions of the Az and upper Bt horizons contain mate—
rial that comes within the definition of silans as proposed
in tnis study. In tnis study the presence of silans has been
found to be assoclated with or inferred to be related to soil
systems influenced by deciduous forest cover. The presence
of silans in the subsolls of Brunlzem soils 1s thought to
generally te & relic feature and not releted to pedogenesis
influenced bty prairie vegetation.

Tne development of silans in subsoils of Brunizem soils
is, therefore, thought to have been similar to the develop-
ment of silens in the upper pert of argillic horizons in
present Gey Gray-Brown Podzolic soils.

A model 1s proposed for the developrnient of sileans. The

casic consideration is thet e soil ped is essentizlly e
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porous quartz rock containing impurities of clay and iron
oxides. The peds exist in an environment of circulating
acidic ground waters and the interactions of (a) oxidation
and hydration, (b) dissolution and trenslocetion, and {(c)
chemical and mechanical dlsaggregatlon operating, for the
most part, on the impurities are responsitle for the develop-
ment of silens. Silans develop as alteration features at the

surfaces of soll peds.
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SOIL DESCRIPTIOKS OF THE PALERMO FLAT
AND SUNBURY FLAT PROFILES

Felermo Flat Profile

Location: 280 feet south end 20 feet weet of the center of
Sec.

e

22, T 87N, R 17 %, in Grundy County, Iowa.

Vegetation: Corn.

Netural drzinage:

Parent materisl:

nodereately well.

Wisconsin loess.

Slope: 1INeerly rlat, sbout 1/<-3/4 percent to south end west.

Collected by: R.

W. Arnold, October 14 erd 12, 196Z. The

following description 1s besed on & moist
monolith taken at thls site.

Depth

Horizon (in.)
Apl 0-2
Lpx Pos

korphology

10YR 2.5/1(m) - 4.5/1.5(d); 1ight silty clay
loai; slightly compasct massive clods bresking
to moderste medlum «ranuler; friatle; clear
smooth poundary.

The aggregetes ore 1-2 mm. in size and dif-
ficult to separate into individuels. A
chennel sbout 1 mm. diemeter,. vertical orien-
tation; vesicle 4x2 mu., wells not smooth but
slightly compressed eznd have silty greins on
surface. Other channels 2t 2tout 30° from
vertical; void well witn & smoothed well 2znd
has lighter colored silt rreins on the sur-
fece wnlch faces downwerd. A few fine crop
roots present, mostly horizontsl directions.

10YR 2/1(m) - 4.2/1.5(d4); 1light silty cley
loan; slightly compact, weaxkly messive breei-
ing To fine end medium anguler freguents;
clear smooth boundery.

At 5 1/z-8" taere is a 2x1" glesebule hori-
zontally oriented and is like a cheamber and
consists of tubules and chanrels (esrthworms)
sone have fillings of clustered ellipsoilds

’
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(faecal debris and minersl matter), 1t 1s the
same color ss cdjecent materiel but hes a
smoother coat as tinougn troweled out. Sev-
eral isolated patches of lighter crown soil,
it has more coarse silt grains stained with
oxides end lacks the organic coat of the en-
closing meteriel. Some orgsnic crop residues
orientsd nesrly horizontally in thils zone
(plow mixing). The soil aggregetes tigzatly
adhere to onre ariother in this dry state, some
renge from £-€ mm. 2ltiiough lerger clusters
exist. It mey ce thet 80 of meteriel 1is
reworked (worms, etc.)

10YR «.8/1(m) - 4/1.8 (&); light silty cley
loam; nmoderate medium granuler; fristle;
gradual smooth boundary.

Tne aggregetes are orgenized into larger
units with some large voids crossing vertical
axis at 30-45°. The bigger ones cut the
vertical axis et 5-20°. One lerge planer
void is hlghly complex and is comprised of
hundreds of micro-races of smaller sggregates.
The ped elenentery units appesr to be 4-6
mn.., rounded btlociy units et this energy
state. There ere carier, smeller sized
sggregates (pranular) slong one joint plane
which appesr to be materisl slouphed from
above.

10YR 3/1(m) - 4/2(d) 2nd 10YH 4/1.5(m) -
5/3(d; with some channel fillings of 10YR
3/1(m) - 4/1.2(d); silty clay loam; moderate
medium grenular in upper pert, moderate fine
and redium subanguler blocky in lower part;
friaple; greaduel smooth toundery.

At time of sampling 85-20» of aggregates were
medium grenular, the rest were very fire.

The most striking feature is the series of
filled tuvules in nesrly verticel positions.
One 1s 4-6 mm. diemeter, another is 1li-14

mm. diemeter; the tubules have smoother wells
than the ped faces and the mesteriel is darker
colored. There is one vesicle 8 mu. dlameter
filled with 1-2 mm. egg snaped meterisl, one
cut showed three of these vesicles. The en-
ciosing meterial 1s lighter colored. Several
areas of structure when picked loose zre llke
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segmented prismetic material about 15-18 mm.
across and one wes seen to have an oval hole

S5 mn.. ecross through the center of 2 segmented
plece. iost pleces rre 5-10 mun. thick end
12-20 mm. in dlameter. Other aggregates sre
rounded tlocky to blocky ped, 6-10 mi.. long
end 4-7 @m. £Cross.

ble 16-%0 10YR 4/1.Z and 4/2(m; - 5/2 and £/3{d); when
dry some concave faces cre 10YR 5/2, convex
faces 10YR 5/3 end edges 10YR 5/3; light
silty cley loan; moderste fine subangular
blociky; friecle; gredual smooth boundery.

At time of sampling there were 50« medium
aggregates and 50.. fine aggregates. The
stacle units cre 1/8-1/4" subenguler blocks
with some grenuler. The derier colored mate-
rial is less than 10;. The lerge tubules
and chennels ere less well defined. UIesr
top there is & slight dipping horizontel
plane between 16-17" which treverses 2/3 of
the tray; a weaker one 2t 18 1/2". A few
channels 3-5 mm. tut walls are not derkly
coated. Some tubules through peds 1 mm. or
less do have derk walls which #sre smoothed.
By estinietion the structursl units by volume
are: 11-18 mm. 60%; 5-11 mm. 30.:; 1 1/%-

5 mm. 8,; less then 1 1/z mm. £%. The units
ere orliented verticelly.

Bl ZU-z&  10YR 4/2.5 and 4/3(m) - 8/3(6) exteriors with
10YR 5/3 and 5.8/3(d4) interiors; silty clay
loam; weax medium sucenguler blocky bresking
to mocerete fine subesnguler ovlocky; frictle;
gradual smootn boundery.

Starting ¢t 20" there is weak tendency toward
prismetic; when cezrefully handled it is about
70.« out wher. disturted it is Q5. suban%ular
blocky of medium and fine size. At 24" there
is 10-15;: in prisms which bresx to €37 medium
subanguler btlocks and 15-20.. fine blocks.

The blocxzs are slightly larger in weak state
cut bresk down to 1/8-1/4" tlocks. At 28"
there is & noticeacle increase of lerger
units, compound subenguler tlocks poing up

to 3/4-1". Break readily to anguler tlocks
and subangular blocks thet rence down to 1/8
but rore often 1/4 to 3/8". Dark colored
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mzterial i1s less than 3; in verticel cross
section. There are rounded, almost ovoild
(egg-sheped) masses 22-28 mm. long, 8-10 mm.
diemeter which are same color as enclosing
materiezl out these 2re different structursl
units, these are more engular, heve sharp
edges, and appezr to te more dense, 1.e. less
minute holes treversing the ped interior.
They tend to have more clean grains on the
suri'sces even wnere pertings sre inivernal in
the mass. These masses do not remove readlly
from the enclosing material. Severel clus-
tered groups of syherical snape have been
squashed or flazitened; some plant roots go
through. One cylindrical mass is in near
vertical position and hes cupped, segmented
sections 6-10 mm. dlameter by 3-€ mm. long.
Tney are not a2lways easlly removed but adhere
to enclosiig materiel. A flesttened rounded
soil mass about 10-12 mm. dlameter has accomo-
dating surfaces. It is dirficult to assess
tne = of tne rounded edge materiel but i1t may
ve about 50,.. The rest ot the pedal meterial
breaxs down to anguler fragments 8-15 mm.
long and often as wide. Grossly there are
interlocking verticel peds end slented hori-
zontel volds every < or 3 inches. The over-
2ll anisotrophy is verticel but locally

there may cve horizontal trends {zlso in the
smaeller units).

A few isoleted silty spots 1O0YR 7/1(&) not
visicle when moist; metrix mixed 10YR 4.8/2
ard 4/2(m) - 6/3.2(d); silty clay loam;
week coerse subangular blocky brezking to
woderate medium subangular blociy; frisble;
clesr smooth boundery.

A merked tendercy for prismetic; prisms =zre
weakly developed and treak resdily to subangu-
lar blocus, many of which ere 3/8-1" in size.
With hendling they breax to smaller units,
however, meny edges 2nd feces gel rucbed or
rounded off. Root and worm cnennels heve s
simple surrece wita regerd to color and
troweled effect, they are smooth and uniform
in color. Adjacent ereas often show complex
patterns related to surifaces, cracis, edges
and so forth. Rounded masses sre iar less
distinct than sbove although curved surlace
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accomocation oi some peds suggests thelr
presence. A large horizontal crack a2t 30".
Along tne minor intersecting planes the peds
are smaller, more angular and seem to be
stress or shear planes which control the peds.
The horizon materisl is coherent, difficult
to seperate into peds when dry. Peds then
have lony axis of 12-20 mm., short ones of
7-11 mw. Silens begln to cecome distirct in
lower inch. Above this on the smoother sur-
faces and often on curved surfaces there are
silans, some in streaxed horizontal stripes.

Isolated silty spots 1O0YR 5/3(m) - 8/1(d);
exteriors 10YR 4/3(m) - 8/3(3) with mixed
interiors of 10YR 4/3 and 4/4(m) - 6/3 and
€/4(d); light silty clay loam; very week
medium prismetic breaking to moderaste medium
subeanguler blocky; fristle; gradual smooth

boundary .

Prismetic tendency is cleerly marked, prisms
1-1 1/4" across and 2-3" long may be sep-
arated. Meny faces 2zere costed with silica.
Also tendency for norizontal cleavege, giving
crude tlocks 3/4-1" ascross. Week prisms 15-
20% tut break mostly to 80-85: medium sized
subanguler blocks while rest goes into
smaller units or single grain. This merks
the beginning of large plenar volds, necrly
vertical, but with some re-entrant angles.
Along sowe plenes the peds lncrease in size
with depth then merge into the prisms below.
The prisms heve trapezoidel cross section,
bigeer ones mey be 1z-20 cm. on 2 side, sinell-
er ones 4-8 cm. on a side. The verticel
distribution is not reslly known but in tray
one continuous one is 30 cm. lorng. Neer
cotton of horizon gre several egg-shaped
cavities, one 1lzx7 mum. diemeter, another

9x4 mm. diemeter, which have smoothed wells,
sane color as enclosing meteriel end filled
loosely with rounded pellets of rounded soil
materizl thet may treak out from other units,
as dc sofie elongsted solls materiels 4-5 mm.
diameter and £0 mm. or so long (these sppear
to be filled esrt-worm channels). In upper
pert prisms seems to dominete structurelly.
The voids or planar volds are covered with
silens. On macro-scele they ere horizontal
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to 200 inclined and have & banded appeerance.
Micro-ridges and channels may be seen; the
chernels filled with neerly white silts.

Thin, spotty and patchy, high contrast silans
10YR 7/1 m) - 8/1 snd 8/2(d); exteriors 10YR
4.5/z(m) - 7/<(d) with interiors of 10YR
5/3(m) - 6/3.5(d) hsving mottles of 2.5Y
7/2(d) and 7.5YR 5/6(d); medium silty clay
loam; weak medium prismetic breaking to
moderate wmedium blocky; friesble; gresduel
smooth boundeary.

Prismatic blocks more strongly expressed,

1 1/2-2" across snd severel chunks 3-5" long
were removed. Agein g tendency for horizon-
tal cle~vege so that meteriel brears into
enguler blocks. Very little structure other
tnan prisms; once they sre troken it goes to
fragsments. The cleevege of these prisms are
neorly vertical, 5-10° one way or the other.
They do not form right angles but have fairly
sharp angle interfsces. The most striking
feature is the silen coatings of the peds.
These ere bended in sppesrance and have
referred orientation, multi-dlrectional slong
channels wnich go in 21l directions along the
voids end are oi several sizes. The larger
ones agre 0.9-1.0 mm. and the smeller ones

eare 0.1-0.2 mm. in dlameter. ©Smell holes
(often celled pinholes) dot the void surface:
they range from less then 0.1 to 0.:5 mm. in
dismeter. A count of four dirferent 1 cm.<
aregs reveals an average of 24 pinholes per
squsre coi. They ere randomly distributed.
Where silans are most prominent, the pinholes
sre less (filled over by the silt grains),
avereging about 17 per squere cm. Large
channels &zre dominantly verticsl. In places
the sllans in horizontal bsands show little
relationship to the chennels or other
features.

Colors similer to ebove; silty clasy loam
grading to silt loam with depth; nearly msss-
ive but some wezk lzrge prisms; soft to very
friable.
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Prismatic tendency is still prevalent, prisms
are 2-4" across. Several prisms 4-5" long
were removed. They heve coetings in pockets
and almost week horizontasl bending. The
meterial no longer readily tresks down to
smaller units but becomes massive and fristle
silts.

Sunbury Flet Profile

location; 675 feet west and 10z feet north of the southwest
.corner of tne NE 1/4, NW 1/4, Sec. 26, T 80 K,
R 1 %W, in Ceder County, Iowa.

Vegetation: Alfelfs hay.

Natural dreinage: Loderately well.

Parent msterlael: Wisconsin loess.

Slope: ©Nearly flat, approximately 1/Z percent to the east.

Collected by: A. W. Arnold, Octoter £5 and 26, 1262. The

following description 1s based on a moist
monolith te.en et this site.

Deptn
Horizon (in.) liorphology
Apl 0-3 10YR 3/1(m) - 4/1(d): silt loam; weak cloddy

cressing to moderate very fine erd fine
granular; triasktle; clezr smoot: boundrry.

The materisl on drying becomes cemented into
an almost messive chunk; it appeers to ce
formed of very small granules (1-2 mm.
across); some sggregetes 3-4 mm. sre observed
along major cracks. In the drier stete the
whole leyer is nesrly messive and is mearked
by 2 nesrly horizontal planer void 2t vottom.
Soil meteriel directly above this void has g
plete-like character; several messes acout

1 irnch across were removed wnicnh hsve 2 more
conpact look, less pinholes and inped pores.
Within these fregments there 2re many little
holes wnich look like root holes end some
show slight alignment of meterial 2long the
¢ried chennels. Severel large horizontal
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roots with a smoothing of wmateriel eround
them but no change of color; colors are uni-
form, no lighter colored spots. Cementing
makes this quite firm when dry, however, it
is very friesble wnen moist.

10YR 3/1{w) - 4.5/2(d); medium silt loam;
cloddy breaking to weak medium grenulsr;
friavle; cleer smooth boundery.

From 3 to 4 inches there is a horizontel
alignment of much of the soll materiel;
appesrs as small angular frzgments, long axis
horizontsl, short sxis vertical. On some of
the plansr volns separating this meterieal,
there is a thin coating and tending of
lighter colored greins. The material itself
1s not strongly pedal but are fragments troken
from massive clocds. Thls tends to correspond
to 2 wore recent plow pan. 0l1ld plent remains,
roots, etc. ere oriented some £20-30° from
horizontal along with the linestion of soil
meteriels. 1In the clod formetions the fine
roots tend to go on the outside rrther then
through the clods. There ere various sized
holes and chennels in some of the larpger ped
units. In one clod, 2bout 1", there is g
cnamcer, round 6 mm. diesmeter, with rather
smooth walls and nerr the toitomr 1is 2 smell
pile of egg-sheped particles 1 mm. in diam-
eter. This appeers to ©te an eerthworm
chemcer with a few fezecel pellets. The color
in this norizon is quite uniform, sppeers to
be very little mixing.

10YR 3/1(w) - 4.5/2(&) metrix wita mottles of
10 Y2 4/z(m) - 5/3.5(d,; silt loam; moderate
fine sucangular blocky; frisble; clesr smooth
tounasry .

Zone of mixing. Coatings of derier meterisl
cerry down over and surround lighter colored
interiors in lower part. In u.per " there
are light colored spots surrounded ty darker
colored materlic.. kassive tendency decreases
witn depth. Ihe lover several inches com-
prised of units 5-7 mm. ecross. These are
sucangular blocks, some break to smasller
units when handled (2-4 mm.). The inclusion
of lighter colored meteriel in upper 2" heas
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random orientation. Browner portiorns snow no
general orientation, just globs. Roots tend
to pass through this materlal 1in neerly vertil-
cal direction. In lower pert the trown mate-
riel has more verticsl orientation es though
8ilty méteriel in old root chennels or worm
holes. Tiuo types of contrasting sggregates
in this mixed zone. Suvstgular tlocks welded
together arnd naving irreguler spaces and re-
entrert engles. Others zre messive fregments
(whicn would be described under term subangu-
lar blocky), tend to nave smoother, fletter
surfeces, some saarp zngles, some nicely
rounded edges. These look like ktlobs or
ilesses that heve been pleced, then flettened.
They evpeer to Le more dense 2nd perhaps nore
uniform throughout their mass.

Dominently 1UYR 4/:(n) - 6/3(&, with lighter
spots 10YR 5/3(m) - 8/4(&) end some dark mete-
riel 10YR 3/1(m) - 4/1(&}; silt loem; moder-
ate firne and medium sucengular blocky; fri-
atle; gradual smooth boundary.

Lignter colors dominate, cquite 2 few csrs
splotches end strea.s of <derser meterieal
appeers To heve come down root chennels end
then was squashed out of nlace and now coats
the cnennels. Oriented mostly in verticel
direction. Severa. large cevities 1" scross,
sligntly flettened in vertical direction.

The cevity lining 1s reasonably smooth, no
perticular filling of meterial. Structure
units ere medium end fine sucenguler blocks
composed oIl smeller frsgments, 3-5 mm., end
some siligle grein materiel 1-2 mm. Herizon
hes numerous nesrly vertical channels wahich
appeer to ce Irom less taan 1 to 3 mm. Ellip-
soidal peliet fillings, usus.ly not continuous
more toen 1/2" or so. Siall cuantity of mes-
sive tyce materiel like in horizon above.

w08t ere aggregates of porous meteriel, nany
noles erc channels going through veds, elmost
multi-éirectionel.

Thin, spotity hign contrest silans 10YX 5/3(m)
7/(¢); metrix dominently 1O0YR 3/4(m} - 5/4
(d) wita some spots of 10YH 4/3{m) - 8/3(d)
and 10YR 2.5/1'n) - 4.5/1(8): silt loam;
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moderate fine ené medium sucangular tlocky,
friavle; g¢raduel smooth boundery.

Very first ceginnings ol silans. They are
rather weekly expressed. Lerger peds break-
ing to smeller ones, finud meny re-entrant
angles on smaller units. On downwera fecling
portions of ped faces their ere some silens.
This horizon is beginniug ol a weeik prismatic
tendency or the meteriel. The first breaking
epart ot soil is into prisms about 1" across,
out not well formed, snot through with holes.
A lot of tne verticel orieniation is followed
by roots end worn charnnels. There is hori-
zontel cleavege witnin these prisms which
gives subengular plocks 1/2-3/4" in size.

As these dry, they creak down to sucanguler
cloc.s 1/&-1/4" in size. “he upper vert of
norizon nes meny nore smeller units, almost
engular tlocks which ere £-4 mm. These tend
to comprise the sinvle yrain meteriel in this
horizon es it talls apert. Irn the dry condi-
tion ebout ©5% is weex prismetic, then falls
apart to 70, larger subanguler blocks, the
rest in smaeller blocks &nd perhaps 5-10. of
single grain material. Prisms here ere
weasxly defined and subengular Tlocks ere

tne dominant units. Root channels from 1-4
ma. are guite prevelent. As the metericl
dries the weskly defined prism faces ere
noted to have silens present. They 2re not
strongly expressed tut do give & lighter
color to surfeccs. leny very fine rootlets
in this zone, more so than noted anywhere else
arove.

Thin, patchy, high contrast silans 10YR
5/e(m) - 7/2(d); mixed matrix of 10YR
4/3(n) - 8/3{(2) =nd 10YR 4/4(m) - 5/4(4);
silt loem; very weak prismatle breaking to
moderate medium subangular Tlocky; frickle;
acrupt smooth voundery.

Mottled zone with silens on msjor ped sur-
faces. Along the zealn vertical plensr voids
the peds btreak out in units 1/2-1/4Y and many
reduce to 3-% mu. sizes; &ll 2re subengular
clocis. Tendency for prismatic structure

in the lerger units which er2in have hori-
zontel clesavage and treak to subengular
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tlocks. The prisms eppeer to be 1-Z" across,
cannot te traced continuously for any depth.
There zre nany vertical cnennels still con-
teining roots, channels are Z2-4 mm. across.
Wnere roots go down through middle of peds
the walls ere smootn but ere not coasted with
silan These appecar to ce restricted mostly
to ped surfaces. One series of peds traced
for z“ are about 1/x" diemeter, rounded, as
if & long cylinder filled with material thet
is much the seme 28 the including meteriel.
Chennel wall is notv distinguishstle from
other ped surfaces. Overall psttern of
sllens i1s one of horizontal csnding »s though
wave fronts moving down through this meterial
and The coatings fre districuted in cavities,
on concevities 2nd cernvexitics where they
uignt ce expected to silt out with veater
movement. The bottom 2" of horizon is begin-
ning ol stronger prismatic structure, but
st11ll hes horizontal cleesvege and orisms 2"
across btreak readily into segments sbout

3/4" high, giving oversll medium to large
subangular tlocks. These often bregk down

to sucangular blocks 6-8 mm., some a little
larger. DNoving into yW1qut1c zone the
sllans szre more noticeecle; concentrsted on
prisiu reces. Soae cleen g¢reins iiside, but
they rfre negligiblie compered to those out-
side. Wwhere bresking to smaller blocks the
silans extend into the prism along these
voids. mottling 1n thls horizon is rather
weak, spots of stronger yellowisnin crown mixed
with lighter crown or ;reylsnh vrown metrix.
hottles are very fine, commonly ere diffuse
and meny oi them so thet mefrix color is a
coucination oi the very fire mottles end
matrix, the whole being coeted with grainy
gr=y silt grains. 4 few small eress of
accumulation ot dark metverisl, organic or
from suriace, which hes teen cerried or
washed into thls horizon. The neteriel is
feirly firm wnen cry, quite friscle when
moist end creeiks readily to blocks with
pocsets of silens noted on the irreguler sur-
faces of peds. It should cte mentioned thet
one karée vertical planer void extencds from
e riznt up to surface, crosses the tray at
3-5. slope from verticel and it is elong this
wajor plane thet many or the smaller peds are
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picked out. In genersl these lerge planar
voids in verticel direction are not well
noted wnen dipging o moist soil profile, but
become more evident as the soill dries ocut

in s tray.

Azc 26~ LﬂlCK, continuous, high contrast silans 10YR
22 1/ 8/1( m1 - Q/rJd mottled matrix of 1OYR
5/3(m) - 8/3(4 "and 7.5YR 3/4(m) - 4/4(a
811t losam; veek To moderate fine prismetic
breaking to moderate medium subangulasr and
anguler tlocky; frieble; abrupt smcoth
boundaary.

Represents the upper wortion of prisms which
have fractured somewhet to sucenguler blocks
so tnat prisms cre not complete integrel
units. Once removed they break resdily to
plociks. katrix is still mottled, silans are
dominant feeture a2g profile dries, but are
okservable even in moist condlition. Sone
flat zggregates look llke lumps, no sharp
edges like other peds, although they were
rounded messes flattened out in the profile.
The silens here 2re quite thiclk, one can
screpe nmeny layers of sllt cefore trowner
wateriel underneath shows up. Conting 1-2
mim. thick in some places.

B & Ao 28 1/2-  Very thick end thic , continuous high con-
3z 1/% trast silans 10YR 7/1 and 7/2(m) - 8/1 and

8/2(d}; 10 ¥R 5/3(m) - 6/3(4) metrix mo ttled
with 7.9YR 3/4(m) - 4/4(d) eand 7.5YR 5/4(m) -
5/6(d); heavy silt loam to litht silty clay
loam; uoderete fine prlsmetic tresking to
moderate medium end fine angul<r blocky;
slightly firm; clesr smooth boundery.

Silans are moet prominent thet I have ob-
served in sny soil. The irreguler surfaces
of peds have been smoothed and rounded, now
coated witn these grains; they cre very
winlte here and continuous.

3z1tt 3% 1/z- Moderately thiclk, dlscontlnuoue high con—

35 trest silans 10YR &/zim) - 8/% end 3/3(a
that decrease in degree of expression with
depth; mixed metrlx 10YR 5/2(w) - 7/2(&) end
10VR 0/4 m) - 8/4(d) with 10YR 2/2(m) -

3/2{d) soit oxide concretions medium silty
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clay loam; weak medium prismatic breaking to
weak coarse blocky; slightly firm; gradual
smooth coundery.

Below 20" the prisms ere integral units, they
do have angular blocks within them out in
general the prisms dominate. At 38" the
prism races are gray bul appear to be flow
movement - clay skins. The interiors of
prisns heve many root cnennels filled with
dark orgeno-argillens. Looks llke a buried
Bt. Serles of grain counts made from the
silans on the ped surfaces.

Thin, spotty, hivh contrast silens 10YR
7/3(m) - 8/.{a) and 10YR 8/2(m) - £/3(4):
mixed matrix 10YR 8/3(u) - 8/2(4;, 10VR
5/1.5(m) - 8/3(d), 10YR 5/4(m) - &/4(a)
with some 10YR z/2(m) - 4/3(d) spots and
some channel fillings of 10YR 3/1{m) -
3.5/1(a); silty clay loem grading to silt
loam with depth; weak medium prismatic;
sligntly firm to rriestle; graduel smooth
coundery.

From 25" to 45" (bottom of trey) the pris-
matic structure is well developed, struc-
tural unlits 2re tilted from verticel 5-8".
Strixing feature of msterial from 25-36" is
strong dominsnce or silans to sbout 33" then
decreese in intensity.

Colors similer to zrcove but does rnot have
strongly expressed silans; changes to soft,
mushy silt loam at avout 53"; tends to oce
weak prismatic to n-erly messive. katerial
below 53" mey te CZ horizon.
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APPENDIX B. SAMPLE CALCULATIONS FOR QUANTITATIVE
EVALUATION OF CLAY CHANGES

The quantitative pedogenesis calculations sre facilitated
ir o teble is set up using the desired relstionships ss column
headings and depth increments as row heszdings.

The autnor used the following firet three column head-
ings: 1) present welght which is Just the messured bulk
density 1f all deptn increments sre equel and is relationship
no. 1 mentioned in the text; <) correction fector wnhich is
the ratio of 4rO; in the sample to Zr0s in the reference
perent material (Z1/Zr); 3) adjusted bulk density which is the
calculated bulk density of the assumed p:rent material and is
relationship no. £ in the text.

The remalning columns include in order the relationships
3 through 11 mentioned in the text plus any one or all of the
reletionsalps 1z tnrough 15 depending on the clay change rela-
tionships desired by the investigator.

ine following calculations are frow tnose made for the
Suncury ¥let profile. The reference psrent materizl wes
selected as velng at the 46 inch depth and heving 2 bulk
ceusity of 1.360 g./cc., £5.60.s <2 micron clsy and e ZrOp
cornitent of 0.0333%.

Let us select tne sample at & depth of 32 inches which
has a2 bulk density of 1.353 g./cc. (Tecrle 13), 30.84: «2

micron cley (Tacle 15), and & ZrOg coutent of 0.0314. (Tacle
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14). The sample increment is (46" - 32")/2" = 7, which is the
7tn samgle up from the reference perent material.

These ere licted celow for eesy reference.

Property Reference perent meterisl Sample 32
Bulk density (g./cc.) BDr = 1.380 BDy = 1.3583
Ciay (o Cr = «5.60 C, = 30.84
non-clay () Sr = 74.40 S] = 69.18
Zro, (3) Lr = 0.0333 Z1 = 0.0314
Sample increment I =7

Calculations for Sample et 32 inch Depth

.-

Tne number at the left of eachAcalculatiun is the rela-

tionsalp mentioned in the text.

1. Present total weight
W) = BDy = 1.393 g.
&. Bulk density of perent meterizal

8D, = EDp - 0.006I

3. Original total welght

§Ty = BDy X Z1/Zp

1.338 x (0.0314/0.0333) = 1.26% g.
4. Present welgnt of non-clay

WS

i

il

0.6918 x 1.5583 = 0.9368 ¢.
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Originel weight of non-clsy
WS = Sy x BD,
= 0.7440 x 1.£6% = 0.938 g.
Change of non-cley
A8 = WSy - WS,
= 0.93%8 - 0,836 = 0,002 g.

Clay formed

7c . —-clay density (2.40¢./cc. )

® non-cley density (2.77 g./cc.) = as

0.87 x 0.00c = 0.0017 g,

i

Present weight of cleay

’.\"Cl = Cl X BDl

0.3084 x 1.383 = 0.4173 ¢.
Originsl welght of clay
.h'vo = Cr\ X VbTO

0.2560 x 1.262 = 0.323 g.

Totel clay in absence of mlgration
TC = WCy + FC
0.323 + 0.00c = 0.3%25

go
.

Chenge of clay
aC

1}

.y - TC

Relative cley foriation; clay formed per 100 g. non-cley

in psrent materisl

RFC = FC/W8g x 10C

1}

0.00¢/0.938 x 100 = 0.21 g./100 g.

il
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13. ZFelative clay change per 100 g. non-clay in perent
material
RaCg = aC/uiS; x 100
= 0.082/0.938 x 100 = 9.81 g./100 ¢.

14. ZRelative clay change &as percent of originel weight of clay

RaCy = aG/#C, % 100

1&. %e}ative cley chenge as percent of present cley content

ey

RACl

il

AC/"..Cl x Gy
0.082/0.417 x 30484 = 6.84

1]

Volume oI soil dcveloped from 1 cc. of perent meterieal

Vi = (1 cc. x 23 x BDy)/(Zy x BDy)

i

(1 x 0.0314 x 1.338)/(0.0333 x 1.353)

G.0357/0.0451 = 0.721 cc.

the volume change indicates that at the 32 inch depth
the essumed parent materiel ornly comprises 72.1,. of the
present volume. The previous calculetions indicate thet clay
hes migrated into this increment. This edditionel clay
dilutes the non-cley fraction and consequently the Zr02
values ere lowered. Becsuse of this dilution these volume
chenges vased on Zr0g in the whole soll sre not thought to
ce very relevent to en understancing of volume chenges result-

ing from soil development.'



