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Purpose. The object of the exemination was to ascertain
the geoloris conéitiané along the proposed route for State Bond
Issae Highway Route No. 150 between Chester =mnd Rockwood. The
examination was requested by lr. G. A. Somerville, District High-
way Engineer, Oarbondale, Illinoie. r. Osoar Day of his staff
provided trensportation and personsl guidance during the examina-
tion.

Geologic Situation. The nroposed route is located =zlong
the eest wall of the Miesissippil valley in the south part of Ran-
dolph County. From Chester to lMarys River a cholce lies between
a location on top and one at the foot of the bluff. From Harys
River to Rockwood ii follows the present rozd zlong the foot of the
bluff. The bluffs are composed of bvedrock belonzing to the Chester
series of Missigsippian age, capped by a thick mentle of loess,
which consistes of dust blown from the flats in the walley bottom.

A 1ittle glecial i1l was found at the mouth of the velley of Marys
Miver. The bedrock generally dips slicghtly in an easterly direction.
but small folds oxr reversals of dip occur.

The bedrock comprising the bluffe is divided into variocus
formations which from highest to lowest exposed in the area under
congideration zre Xincald limestone, Deponia sandstone, Clore lime-

stone, Palestine sandstone, Yenard limestone and shale, and Okaw
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limestone and ghale. Due to their general eastward dip, esch of
these formations, as they are iraced westward, lies higher in the
bluff, suscescively older Formstions form the surficial rock, the
Kincaid and Degonla formations are sbaent west of ‘arys g;ver, and
gast of the rivér ‘Ehé Okav fTormation is below the horizen of peossible
outorops (ses accompanying geologioc map).

Along the nmaln road south out of Chester snd in the gmlly
besgide it the upper pari of the Okew formation is well exposed, and
consists almost wholly of limestons with little or no apsocisted shale,
Most of the limestoné is coarse-grained and cross-bedded, but some
layers are dense and pitted with vertical solution plts.

A fresh cut for Wabash, Cheester, ond Western Rallway where it
lies close between a point of the river bluff and Harys River in the
’W. 1/4, NE. 1/4, sec. 33, T. 7 8., R. 6 W., provided an excellent
exposure of black shale, presumaebly the upper member of the Okaw
formation. The shale #&s 30 to 80 feet thick, and it is overlain by
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Ménnrd limestone that forms a ollff slope. At the south end of the
out, where the rallway intersects the highway, shaly argillacecus
limestone is exposed bencath the shele, It dipe northward more
gheeply thon the railway gradient, #o 41t nasses benecth the shale.
The pame limestone orops out }gﬁﬁ along the zoad east of the rallway
| and alons the west bank ﬁf Hﬁzyﬂ.ﬁivér'nbrﬁﬁ of the highway, where
it 6ipe sppreciably nw%ax& ‘

The shale sbove the limestone ocroos out alony the bank of
Patten Branch juet sbove its Jumetion with Marys Piver. A larpe
spring issues near the top of the bamk, Other springs issue along
the base of 2 slope farther west, én the north side of the spur. 4
vashaped landelide which hasg bﬁgn checked by pilins eeours hefween
two brenches of a gully in the south-central part of eesc. 230, T. 7 8.,
Re 6 W, The material in the elide eppezrs t0 consist only of loess,
Limestone forme & ¢liff behind the loess and shale orops out in the
east gully at the level of the slide. This particular slide sseus
to conesist of a mass of loess that was deposited cpainet the lime~
gstone cliff ofthe old walley-wall and upon & shale beneh. Tt plides
down nlong the limestone znd out over the shule. The movement is
encouraged (1) by water which percolates down throurh the limestone u
until it encounters the impervious shzle and then moves laterally
along the surface of the shale and (2) by waterwhich is discharged
in the pgullies snd sozks out along the top of the shsle into the leoess.
This water lubricates the contact surface between the loess and the
ghale, so that the loese moves readily wnder %the influence of iis omn
mass walghi. ‘

Lendslides have alse ogourred arowmnd the spur of the bluff
which lies just west of Farys River. A ridge parzllelling the bluff
haes been developed on the south wide and small slive exist on the west
gide., These slides are evidently the result of slippare in the upper



shale member of the Okaw formation.

Problem. The highway emgineers desire to Xmow (I) whether
Ms&iﬁ&a may b# expeoted under conditions pressnt or induced by
c@ms%%nﬂﬁianfaf the highrzg'graﬁa and {1} ﬁhéther one of géﬂarzl alterna~
tiv& Yocations of the route betweea Fﬁesﬁar<an% “arys Ziver is to be
préferres un secomnt of geologic conditions. The oripinsl ldvation
 followed the toperidge of the bHluff southeast From Ghester wntil it
resched Verys Tiver, when it followsd down the northesst side of the

spur t0 oross the river on 2 grede 311, A elicht alternation of
this line pontemplated a grade on the southwest side of the spur.
{Line *B®*), An alternative locetion urged by the citizens of rhester
followed the present main road cut of towmn,

Opindon. T. Judging from the character of the bedrock ex-
~osed slomg the bluffe, it wppears that lsndslides should not be ex-
peoted along that portion of the roule southeast of Harys River but
that they might be induced between Chester and Marys River.

Boutheast of Marys iver the present highway 1e situated
on & benoh developed mainly on talusof Palestine sandstone. The
Hennrd formation lies concealed wnder the talus, but ae it is mainly
a golid limesione it cohtributes mo conditions particularly favor-
sble for slidiny. Conseguently there secems little reason to expvect

lanéslides, provided that the grade of the present highwey is not

materially disturbed in preparing the grade for the new highway.

' Between Yaryp aivéf and Chester any location of the highway
wust crose the 'sh:‘:faisf, upoernost nember :’:a‘f‘.‘ the Okaw formation of
‘m%iah.the alternating beds of 11méstane and shele provide mogt favore
able conditions for lendelides. The voute of the highwey should be
neleated so that as far as posslble ite grede soincides with the
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present glopes, thus insuring = minlmm of out snd £111,
I, The ari@&ral iine has an advantage in that it follows

the bluff z&ﬁg& for as leng as masibxe, thue obviating meeh ocut and
,ﬁn #nd alaa any: a&}.m#m Eﬁwwer, it has dis*hinat ﬂ:tsadv&n%ms
i th:aﬁ: 1t suts soross the sa;a:e member of the Okaw,formstlon on the

i1 , slope when ii: ﬁﬁk&ﬁn&g from the ridpe %o orvoss MYarve River

mﬁ a:ﬁ tiie pnme tizas it interpects several sprinms. A1l of ltha» water
that gomks down through the loess mantle =nd percolates throush the lime-

stone tends o run northeastward down the slope of the wprer surfoce
of the shale; 1%t is for this reason thet po many springs oceur on the
northeast side of the spur and none on the southwest side. Therefore,
wnder the influence of the natural dip of the shele, its tendenoy
to be soft and slipoery vhen wet, and the constent sespapge of gpring
water, il steomg very probable that a highway oconstructed along the
propoged line would be likely to slide down and out of line.

- The othsr 1line {"B®) by which the provosed route would des

-seeddfrom the top of the DIuff %o cross lMarys River aveids the dig~

advenfuges which exist along the originsl line, but it also encounters
disadvantages in that it crosses the lanmdslides on the southwest side
of the spury It may be poseidble to plen and construct the srade so
that the glides would not be disturbed, ané thus decrease the 1ikeli-
hood of further sliding, but this ﬁuuld not assure safety.

The other nlternative rmrh% has s1 a&mﬁtags in thet it would

7 follow the ‘Ems& nf the bInfT where conditions nre aﬂmaﬁy more or less
‘ sﬁs’biee* it wonld evoid much cutend £431, but 1% would inwive COT~

a%metioﬁ of numerous aulvsrts, Y wnderstond that there is some
possibility that the right of way of Wabash, Chester, snd Wabash

Railway mlcht Be obtained, the railrosd then using the St. Louis,
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Iron ¥Mountain, and Seuthern Raflwey. 1If this possibility ehould
naterialize, the "A® locstion for the highwey would hove sn additional
advantage in that i% would heve an even greater width of stebilized
grede, Howsver, it bus disadvanteges in that it follews swtablished
streete through Chester and donsequently it has = linited possible
rightwofeway, it must meke undesirsble shori, sharp turas, and it
would have a very steep grade in desoending from the bIuPf to the velley.
fgcompmendations., I. In censtructing the highway southwest
of Marys River the grade of the present highway should be followed =nd
presexved so far as possible, TFor most of the distance, the grade will
be consirueted in the Palestine sandetone formation or in its talus,

in which construction should not induce much sliding, However, the slope
of the talus should not be interrupted too seriously or its equilibriwmm
will be disturbed and then telus slides will ooccur. The blocks of
sandstone eéncountered im preparing the grade should not be blasted to
pleces if they can be -moveﬁb?%j‘%g the outer choulder or mlope of the
new grade where, due %o their size and weight, they will help 1o hold
the grade in place. '

1I. The advantages and disadvantages of the originsl line
end its alternatives %4" and *B® have been discuvesed. In genereal,
4% seems that the line by which the original line degcends from the
bIuff to Marye River is so hagzardous, especislly beosuse it is on the
gownwerd side of the natupal dip of the yock, $hat it should herdly
be adopted, |

In view of the digadvantsges possesssd by the other two
alternatives, A" and ¥B® additionsl pessible sliernate routes were

sought, Four were found, of which one, "E%, apnears %o have con~
sidereble promise. It leaves the originel line sbout a mile southeast
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of Chester ond descende to the valley by way of a gully behind Coles
: Eﬁl, It msaeaaeﬁ t’tw sdvantapes of mute ﬁ&* in that it would follow
the ©ld highway, or tlm combined old highmy ami xa»imay right of way

o AT the m&tw\—mmﬂ--maﬁa‘bmi -and- 1% m;;;ia- mroid the--ﬁmmﬁagen

by not entering Chester thrtﬁzgh estabiighe& streets with the consve~
quent narsow right of way, sharp tusss, and stesp grade, It would

~ leave the present hich way gufficlently fai' southeast of Goles Mills
that it could tzke aﬁvsntagé of en old grede for a secondary road
and thus possese a low gradient all the wey up the gully. It would
require some exesvation along the gully élapa » but field examination
suggested that no seriocus slidep should be induged if the route be
g0 pianned that every natural slope and gradient be utilized to
advantepe and excoeseive excavation and £111 be avoided. Ths tendency
for slides would be redused by the fact that whatever excavztion
zight be required would be on the upward élﬁpe of the rook.

The seoond suggested alternstive {®Q%) lies near ®"B*, but it
would amiti some of the slides that *B® orossees and might be so
aligned as to make a more pentle grade than could be cbtained for ®BY,

A third poseible alterntive ("D*) follows another gully
from the valley %o the top of the bluff, It possess no apparent ad-
vantages not offered by %0% or PE%; on the other hand it does not
utilize so much of the present hizhvay as does PR gng would probably
involve s stoeper grade than either *oO% 6: hg, |

4 fourth poscivle slternsiive lize (A1%) offers only the
sdyantage that it might avoeld the stesp "‘g‘z{aﬁe encomtared by HA®
in Chester. However, "Al" might encounter other diffioulties not
S_medm%a}.y apparent as regards property in Chester,
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Logal econditiong and situations may direct a final cholce
of a route, but m@xm 1Ee seems most desirshble when uh:esisnal faetom
alane are considered.
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formations,
e The Kinoaid mmﬁm whioh m@ & full thickness af sbout
m §aeﬁ, ﬁaﬁaﬁaﬁﬁ pﬁm&mw of hard, compset, BraYy wsmlizﬂ o
 1lmestone in res dor beds a foot or morve %nm»i sepirated by thin
© seeme of blue sandy gﬁ&i@ which sre most comuon inm the lowermost part
of the fommation, | -
| The Hegonia famatim; which ranges fmza 70 %o 150 feet
ﬁhi;ek, gonsiste of mm%a&ﬁeﬂ, ghaly mﬁsﬁﬂag ggraaf, very sendy
g mu, ol massive confeswgrained mmne reually soft but locally
suffiolently resistent Yo form Bluffs 40 = 5O feet bigh.
The Clove formntion consists mostly of haxd, compact, fine
to mediuwmsgrained limestons, some of which ies more or lese orysteliine.
& considerable ammataf platy “lack, bhm,' apd gray sandy shale is
essogiated with the Iimeﬁme, espeoially in the Yowermost pert of the
formation, ; L
The ?mmm fornotion, which is abouk 45 gwﬁ‘ thick, 18 &
sof%t bub massive, 1ight ta éaxk browm, fine %a nedivme~rroined sandetone
hich stands as a vertlesl bluff in most places, It comteine som
; m&g ghole,
i‘m Mepard famm, which is a"a@nﬁ ’?5 foet fiﬁﬁ&k, consists
- ﬁﬁ-‘ai‘.ly of hard, dork asfa?;g ﬁﬁnﬁé o ﬁmgmi:zeﬂ zimtm in resular
 beds one %0 ﬁmp fgat thick sepseates by Mrht gray esloereious shale
Cop ﬁamk ﬁwgzay ta ﬁiaﬁk a@@ﬁlﬁaﬁﬁm aha&a in %hi&a seans or lene
- tioular beds as m::k as 15 fept thick.
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Only the upper part of the Okaw fomation, which has a total
thickness of sbout 275 feet, ig expossd Lrom Ohester to Marys River.
The formotion 1s divided into a lower merber of crystalline, detzrital
 limestons aﬁmﬂs 200 fe’e% fthick snd en. ‘upper szambar aonsieting prew

tominantly of 1ight sray cryetalline nmeatm in thick, massive beds
- seporated by bBlulsheszay %o black shale in lenticular beds as much as
'2.5 fest thidk, "I'iie bagal part of the mpﬁr :ne_za’t:ér is generslly My.

The specific charpoter of the bedrock moy be best exemplified
by the following detailed etratigrspbic seotions at s few localities
along the route,

Thickness

Feet Inches
Looss 7 3
Venard formation . :
Linestone, fiﬁa»graimd gray and tan 14 6
Unexpoged 4 g
Liwvestone, gray, nediumegrained 1 7
Unexposed 39 (o]
Okow formation
Limﬁst&m, gray, Tine-grained a$ top, otherwise
wa&m& in heds 3 to 8 inches thick;
two ohert ’i.aye:m, azeh 3«3 inches thick, persistent
. npear base 10 9
Unexposed 10
Livestons, lisrbt groy, mediumegrained 1 5
Ohert, blus, persistent 3
Limestone, light gray, mediuvm-grained, in beds
ﬁ o 3.3 1:1&31‘1&5 thick 3 4
'zsa. *ﬁm Iight fine to medi ined, in i
mestone, grey, ne o wgm e
| lete 80 taches thick ' 2 2
‘ 1823086
Band f?&ﬁ%, hﬁﬁf ziw snd brown f:maﬁgmmaﬁ %

S mml@%émﬁhm%hiﬂ 3 10
25 ?Smxpﬁss& g1 0
' Sapdstone, buff, ?ailw, and brown, fimagra.iz:e&i .

poft, in tve massive beds 8 3
Shale; sﬁ.ity gerbonageons, &aﬂ: gray 4o grayishe _
‘vlack, %y - | 3 7



Unexposed 6
I:imaa‘kasﬁﬁ% 1ight gray, somrsely granular,

.. Tessiliferous, in thres beds 3 8
shele, a:’sl‘t}“, yellow to brown, platy 8
Shsle, parhonficsous, derk sray to hiaak fivig-

minaé, platy fessﬁifamﬁs containg = few
small lsm&ﬁ % arbillscecus i inastone
“Limegtone, Licht %o e BTRY, £rm ‘:-:'xm de= s e
trital, %wsﬂzfarm 11 7
Shele, eeloaraocus, davk gray, platy} mmins '
ﬁmeama layer 1 ineh %&19&; ﬁ&ail}" prades
zaﬁem@ inte shaly livestone g
 Timestane, gray, cosrsely printlar, detrital 0

3

4

Iimestone ay, ooarsely granular: extends mder
raﬁmy'ai%vgf‘t o ; 25+

Pﬁi&stm fam“kian
Sondstone, browm, fi.ne—-gmined maﬁt thin
bedded R
Shale, grayisheblack, thinly laminated 2

Henard formation

Limegtone, gray, dense, fine ainaﬂg gontaine

nagses of awﬁtallme culel 7 6
Limestone, blulshepray, mdium erystalline 3 8
Limestone, gray, dense, finely orystalline,

fossiliferons 4 Q
Limestone, grey, fincly gramular, fossiliferous 2 4]
Unexposed 13 8
Limegtoneé, grayish-white, gramuiar, ocolitio, in

‘beds about a Teot thiek 6 4

Degoniz formation
sanésmm, hlogks miy

ﬁ}.ﬂi‘& fﬂ:&mﬂm
- Limgstone, bi@m ﬁﬁi’?
%a@a, esloareous =nd containing lenses of limestome

- in wpper part, sandy mesr bottom, black 12 0
Palasma fem’kim
Sandetone, shaly - . 404 e

Henard formetion
Z&mg gtone, ledge ' B=10



4. Smsll gndly in bIuff elope, near “Station 930%; NW. corner

‘Begmia fema&iﬁn
Sazadsﬁﬁm, ahai?' a% bage

" glore formation

: iﬁwﬁmw;m@ﬂﬁmwmaémﬁgnw,mﬁmﬁ
ﬁmwmnﬂwgwmmwt

gm@%%%ﬁﬁﬁ%w; sompuct, iskabetasd

= 1 ¥y 200y = DERAE
aniaﬁ&w wﬁkm%aﬁwﬂ probably a weathered

: e@mwiﬁmﬁmw&nﬂmﬁwmms@ﬁe
mmw,mﬂﬁu%@wmztwmwszwma
zmwﬁmm,ﬁm@dﬁmwmuanwﬁmzmwm
fine~grained

Linegtone, lizht gray, fine-grained, weathers elebby
Immnwm,ﬁmmyﬁmﬁ,mmm@;fmﬂgsnmmnhm
logally granulay ‘
ficestone, staly, dsxk gray, granular

Limﬂﬁﬁ@n&, fin@~§a§&maé, weathers glehby

Limestone, argillaseons, shaly, thinebedded, compaot :
Limestone, fine-gruined, Brystalline 1
meﬂmmswﬁl sesovs, thin-bedded

Limeatone, fina#gramned cryptalline

Limestone, dark gray, { iaeagraiﬁed, compact in beds
2»3 inohes thick

Linmestone, like sbove, in one bed
m@w,gmﬁﬁmeﬂ

Limeatone, siliceous, dark gray, weathere browmm
Shale, prayish-black

Palegtine formation
Bandstone, mnnwﬁﬂﬁtamWMMa
Shale, siity,
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2
2
1
1
1
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Clore formatlon ;
limestone, prglllaceous, dark gray, wsathers browm 10

Palestine formation
Sandstone,
&mm,ﬂ&w,

Menard formation
Limestone, 1icsht to &mk ;b@&&tag}h@ms

ﬁm&,mmﬁmmimmt& hmm%&aa
Shels, silty, gray %o graylsh-black
:ﬁgggm,dm%gmw,mmw&m,ﬁmﬁlﬂmmmg
mﬁMg@mﬁﬁwmm&,ﬁﬁﬂ~lﬂmmﬂﬂ
Limestone, dark gray, gr ar
Shals, grayish-blaok, laminated 1
Linestone, light gray, medium erystalline; weathers

g;ggn; layer of dark gray chert about a foot sbove 3 11

f in bede 1 %o 14 mcﬁes thiok i3
%ﬁﬁqtﬁﬁ&i&@m 10

Gk

g )

w85 wo
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Linestone, gray, granular 3

Shale, black, thinly laminaoted 2

Linestone, pray, medium crystalline, compaot,
_fossiliferous] thiok beds

ghale, exlcarsous, bvulf, fopsiliferovs R : <

Limegtone, derk gray, greaular : 10

Un : :
Linmestone, gray, finely orystolline, dompamot,
with shale porbings |
Shale, doxk groy, fosciliferous
Limsstone, dark gyay, very finely orystallinme,
aompoct G ok - 3 8
Limestons, dark gray, gramlar : i 8
Linvstone, biulsh-gray, finely oryaialline, gompaet, :
foasiliferous 3 5
2 1
1 8
o

~ e

Shale, caloarsous, soft
Limestone, gray, %iﬁ&gm&neﬁ, compact
Limegtone, dark gray, granular i

Degonia fam’-aﬁm ‘ ¥
3andstone, buff, flne-grained, uassive 8

e

Clore fomation _
Limentone; dark gray, finely crystalline, compact
Unesposed, probably shale s
Limestone, 1iight gray, veathers whitish; finely
cryetelline, compact
Lim@atona, proy medlum erystalline
Limgstone, dark gray, fine-grained, compast, contains
irrepular modules of blvdish-black ohert
Limegtone, vuffigh~white, granular, lenticular bed
Linewtone, durk gray, fine~grained, compact, con=-
tzing chart nodules
Shele, srey, thlck~nedded
Shale, black, thinly lsminated
 Limestone, arpillaceous, gray, weathers browm
Palestine{?) formation
Shale, silty, grayish~black
Unexposed
Shale, silty, grayisb-black

Fal&&tigﬁz £Maﬁ§?'§ ‘ , wia P
Sandstone, shaly eenish~gray, Tine=graine
o 1 hiﬂ*ée?éﬁﬁ » +

ot Mo BGur o
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Clore formation
Linmestone, gray fine-grained, hard
Limsstone, grey eaaxsew@'azmﬂ :
ﬁi@&%ﬂ!&ﬁ; gzeay, medivnegrained, hard
Limestone, gre Wmﬁ in beds 3 to
12 inches thick
‘ Lim‘kme omhﬂ.nﬁag ersictent chert bede
e L gaﬁ:ﬁm’ﬁmﬁmmw‘

L
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' Mwﬁim fmﬁﬂﬁ : :
Sandstone, meilve soft, in beds 1 to 6 feet thic'k
Unexposed

B8 8 o
o

Sec. 17,
o g

Hepard formotion

Limsstone, gray, wediuwm-grained, hard 2
Limestane gray, fine~grained, hard, in beds
G to 18 inches thick 9

Shale, wery calcareous, light ay, thin-bedded
Lizaestane dark gray, fin—a—gr
ﬁawwus* daxrk gray, thin—'be&deﬁ
Limeetans, 1izht gray with da:r‘!z gray sad brown layers,
fine grained

~ GO O



