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Stop 1   Clinton Lake Spillway and Roadcut South of Clinton Lake Dam:
upper Lawrence Shale and Oread Limestone

I.ocation:   SEl/4,  NW1/4, see. 20,  T13S, R19E,  Douglas County,  Ffansas

Coritrilrfuto¢s..   Lynn Watney, Bryan Stepheas. and Ho\^rmd Feidman

Introduction

§ri;#esdT:]]F:gx.P:::9 °n the apillway Wall (fig.  1-2).   The measured section at this locality is

The Oread Limestone,  oririnally described by Haworth (1894),  consists,  from base to top,  of
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transgression peaked during accumulation of the Plattsmouth Limestone based on abundance of
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conditions associated with the paleosol are critical components to interpretation of the cycles.
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Permian and upper Virgilian strata.   The incisions  cut down as deep as  110 feet into underlying
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evidence of oxidation occurs in the shale above the coal.
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Limestone is lenticular in the area.
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lead to the differences among these paleosols?
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Measured  Section  of Clinton  Spillway
Douglas  Co. ,  Kansas

vertical Scale :   -1 in-
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I.ocality    Descripcion:     Roadcuts    along    both
sides    of    road    in    SE1/4,     NW1/4,     See.     20,
T.13S.,   R.19E.,   Douglag  Co.,   Xansag;   nwrence
West    7.5'     Topographic    Quadrangle,     revised
1978 .

Location:   Clinton  lake  I.ocality
HeaBured  By:-B.Jnit.h,   a.   Tilley,   K.   Boss,   a
I.   Krogstad;   Fall'90.

F`emarks:   I.{  3

Bed NQL

1

Descriotion-

S labby       calcarenite        (pac)cstone        to
vaclcestone) ,    tboderate   yellowish   broun,
fossiliferous,     crinoid,     bivalve,     and
brachiopod   fragrBents,   fusulinlds,   lover
contact  sharp.   Basal  Toronto  limestone.

Sandy  siltstone,  198cn thick,  light. gray,
horizontal    laminated    to    cross-bedded,
some      pogsibl e      traces      and      traclcs ,
calcareous,   grain   size  decreases   upward
to  clayey siltstone at sharp contact With
overlying     limestone,     some     horizontal
burrows   present,   not   as   laminated   near
top,    also,    algal   carbonate    (not   sandy
carbonate)     nodules    present     at    upper
contract .
rd±b.rs:e,  33cn  thick,  gray,  low  angle
cross-beds,    upper   contact   gradational,
lover  contact  sharp.    Upper third  of unit
contains         Isocodichnus ,         Planol ices ,
Lockeia,          Scolicia,          Aulichnites,
Uchirites,    and   pyrite   filled   burrows.
I.over     two-thirds      of     unit     contains
Asterlacites,   Planolites,  Uchirites,   and
Aulic     ices.

Thinly   laminated   nudstone,   280cn   chic:k,
green-gray, -§one  bioturbation,   includlngg
Planolites,  abundant  siderite  nodules  in
upper   one   Deter,    siderite   layer   105aD
above  bagal  contact  contains  Duribarella,
clay   content   high,   lover   cont.act   sharp
marked  by  thin,   ostracode  rich,   bed.

Blocky  coal,   15cm  thick.

Blocky     nudstone,      173cm     thick,      olive
green-gray,  rooted  at  sharp upper contactwith  the  coal,   root  casts  sideritic.



Locality    Description:     Roadcutg    along    both
81des    of    road    ln    SEl/4,     Nwl/4,     See.     20,
I.13S.,   a.19E.,   Douglas   Co.,   KangaB;   railrrence
West    7.5'     Topographic    Quadrangle,     revised
1978 .

location:  Clinton  lake  Locality
Heasured  By:-JB.  Smith,   8.   Tilley,   K.   Bogs,   i
R.   Krogstad;   Pall'90.

F`emarks:   a,f3

Bed NOL

6

Descriotion

Blocley     nudstone,      173cm     thic}c,      olive
green-gray,  rooted at sharp upper contactWith  the  coal,  rooc  casts  gideritic.
midst.one,   72cm  thick,   green,   dolonltized
nodules ,       some      unidentifiable      trace
fossils,  contacts  gradational.
Bloc)qr nudstone,  137cn thick,  mottled  red
and  green,  clay  content  high,   calcareo`is
nodules  contain  fossil  fragments   (mostly
shell  debris) ,   some  unidentifiable  trace
fossils  present.
T'I'hinly    laminated    to    blocky    "dstone,
208cm   thick,    calcareous   nodular   layers
present     7Scn     below     top     containing:
Comoosita,  Cruri€hvri§,  nyalinids,  ranose
bryozoans,     Astar€ella,      Phestia,     With
barnacle   borings,    Nuculoosis,   Edmondia,
some      broken       bone      debris ,       Derbvia
fragments,  spiriferid fragments,  and some
probable horizontal  and vercical burrous.
These      carbonace      beds      are      probable
Amazonia  limestone  equivalents.

10      Thinly  laminated  siltstone,   120cm  thick,
light  gray,   bloturbated  with  Planolites
and   Lockeia   recognized,    flaser   bedded,
laminations         thicken        upward         £=otp
gradational  lover  contact,  upper  contact
gradational .



I,ocality    Description:     Roadcuts    along    both
91des    of    road    in    SE1/4,     NW1/4,     See.     20,
T.13S.,   R.19E.,   Douglas   Co.,   Kansas;   havrer`ce
West    7.5'     Topographic    Quadrangle,     revised
1978 .

I-ocatiorH  Clinton  lake  Locality

Measured   By:-B.-Smith,   8.   Tllley,   K.   Ross,   6
|K.   Krogstad;   Fall'90

Ftemarks:   3rf5

Bed  NO.

11

12

13

Descri1)tjon

Flaser  bedded  Sandy  siltstone  vit.h  clay
drapes,   72cn   thick,    some   biottirbation,
clay   content   lncreaBes   upward,   bedding
more   horizontal   near   top,   bioturbation
decreases  upward.

Fine     grained     silty    sandscone,     254cn
thick,  gray,  cross~beds  and  flaser  beds,
nlcaceous,  organic debris deposited along
cross-bed    Surfaces,    and   gone    possible
horizontal  burrows.

Massive  micaceous  quartz  sandstone,   87cn
thick,  gray  to  tan,  no bedding preserved,
thin  laminations  of plant debris  present.

Silty  mudstone,   107cn  thick,   gray-broun,
thinly  laminated,   P|anoli.tes.

Platy  to  bloclcy  coal,   6cm  thick.

Underclay  with  sideritic  rooc  cascs,
ncidules,   and   discontinuous   layers,   base
covered.

'-le.,.I



Stop 2   New Strawn quadrangle: upper Lecompton Limestone (upper King
Hill Shale Member and lower Avoca Limestone member)

Irocati%nc:.2¥,dFLLgns,beRqTg,ncsow#4t:#ffTnsa?sELfty

Contributor:   /anc/ Baker

Introduction

pEi:¥:£iff:r::i!(::tot:#i;gjf|ip¥iiin¥;iic'e::thiE:p#s:dri¥i¥i¥E¥j:¥F¥e'

iff|¥itifeL;°a:¥b¥e;%?#i+ieF:F#i+i%¥¥¥E3b£:£¥c¥£°>t¥ni|fr:e::¥i¥:iF:¥e:¥i¥::jT:en:CCL::s)
1) rhizoliths;  2) circumgranular cracking; and 3) alveolar texture.

Stratigraphy

X3ong:Efi°e?%£n±iEefi:iusulinid-richmediungraylimestonewithcrinoids,brachiopods,
gastropods ,  and bryozoaus.

E#ti;°F:I?]j::?:]d:r:i:ra¥Erh#SoiE#%¥fge3b::%ky¥c#-efya;nd:i;1:iso#i#i#i:ra#eefr¥°a¥o§%et;fat
and vertical veinlets.
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Measured section of stop 2

FIGURE 2 Measured section and field sketch of exposure surface (?paleosol) in King
Hill Shale Member at Stop 2.

.5m

Schermtic   Sketch of stop  2



Stop 3   Farlinville North qurarry:   Mid to upper Bethany Falls Limestone,
Galesburg Shale,  Canville Limestone,  Stark Shale, lower portion of the

Winterset Limestone

Iocation:   E/2 SW sec.  34,  T.  20 S., R. 23 E., Linn County, Kansas

Co"hibuto.s..   John French, Lyrm "atney, and Even Franseen

Introduction

blocks.

Ffep:a::fa:tiap±n;i:£eov#°uth#cue:t#:#:ry;;a¥ist}°##=ig:¥cgtsfol:sn£:VI:d:%Cfrrgnd::%¥{:n°cTutedre°Pthe
sedimentologic and stratigraphic relationships associated with the challowing-upward phase of

::g:eei#:jo;n£#¥s%!etiy?efie:v:e2E;:of#pii!¥!l|affi?#uap%'aradndsu?=%vi:rnly#
Stratigraphy

F=effiYi¥+rg;.373:i:f=F:3:f,:e%?3¥£y,!,;#e:;mu:!#fffth:y#lri;i?e2!o#e(r7¥,lli:fat:adcut

:kit;fijnli:¥:e]e¥:rii:|iiF7#:(:2±3i¥tlfng:e:::£i:#yi:i:io:¥i:=i|¥m:;Fgo::r;F::u-gF¥th;te=£y
The upper 6 ft (1.8 in) of the unit consist of cross-stratified oolitic graiustone to packstone.

F:g?i::i#j:;r3:¥lT#tei;i?;dieiEcfcif##i:iFIgce!n;:#±:e=iifai;tog¥fhaFgrELfgvi:;#:e:t
:#¥t=+,]£E%¥:::r;]eT£:j]:dns#etrrs8torap*gsean&:*usn..asotopeprofiL]nganequlva]entstrafaat

The Bethany Falls here is in a lower shelf setting than it is in the Kansas City area based on
regioml mapping.   The evidence of pronounced subaerial exposure is even better developed in
the hither shelf positions  to the north.

:n:€]r£#ersaetstoTefs:of%:L#£#:£.:r¥p¥:f£L]#j;sffsne¥rjen##g;s:¥Hsoe3b+¥j%td
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iEri#C°:Pn££f:%]:!Sv¥nfl:%i#th:;¥#n3:y:g##°£%ha:;¥tafi:efbe£¥!;:e£%egi¥edes£IT¥ita#oen

g;¥ig§¥:8¥¥jus¥:3:¥ir#ffrthfeffsiffes:a!;ngi;SFii¥ife:pefih£;i3t°£¥j£;¥i¥#¥igii¥¥s,:sn

I:¥;:#ii::ii;si!:seii:i;ei¥pi;th=:sEpi:i¥a!i:c;;siii¥¥A£¥ilii:::*#ii:i|¥¥|i£:tl:cy:las
;yaecne¥aTfugE:::go?ep=rri:;stits?srththeerrb=sinnw#fareec:::E:ntog*r=peof:aTe#so|inmost
development,  i.e. ,  an initial microkarst followed by patchy calcrete.

a:i;?i|Tgn:glf:ostocth¥etei8aariv#;#i;!flve#y;Fen:g¥etrfaifapii:r¥|:esn¥fi:cff:na#ap#inE¥fa!e:ffi3ir

i:f:#=v?|fne#p:¥:rcg:r:e%::f:;#::tdrH=fiEhi:::pus=hafi?:r3:sF#bcEa:h¥:;n;crr::el:gs:ate
Above the Canville Limestone lies the Stark Shale,  the condensed section of the Dennis

Fig:i;:::¥Tgmig:ffie:::o:fagj:a:;miiig|i;3jEk#;i?jjijo;bi%¥3i£::;affEf:g:agl|Sn!-;p3,I;:t
which also contains phylloid algae.
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F#:ges%=#o:f=F£#e:##:n#estfg:ra#s=ctE:ho:§:B:¥ti:yon
Canville Limestone,  Stark Shale,  and lower portion of Winterset Limestone
members of the Dennis Limestone are present along the walls of the quarry.

(A,  8,  and C) West wall of Farlinville North Quarry (A and 8).   Bethany
Falls Limestone (BF), Galesburg Shale (GA),  Canville Limestone (CA),

%|;.:#c£¥iuanif#:o#p:iE:E#eF¥hi¥ffiis#L#i:f¥T±ny
sequence boundary betwreen Swope and DcnniB sequences.
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Stop 4   Raytown section along I-435 just south of 350 Highway:  Hertha,
Swope,  and Dennis cycles

Ilocation:  Swl/4,  SW1/4,  NW1/4,  sec.  6,  T48 N, R32 W, Jackson County, MO

Co"hibNItols..   Ly". "atney, John French, and Even Frauseen

Introduction

E¥haf|fwE#f%#Pt=:#i:*ui*.>ffi±]L§fath;i#±W€eur¥T#unife:¥;:°:f§v¥¥¥|i8abpFhie:e
context.

F%:%r¥ie#::¥%¥:¥#:i:°#ca¥§:da¥i¥E[:)i;r:I:m#¥ti£#F:se°rideriseFn:tsrst#ti¥#Lby:;Vfty>
Stratigraphy

Eni?#thgy:s¥a¥r:a¥fLaeiei:ev!iye¥:fi¥ii:i#ibfeir:r:iperTi¥:Ei:¥c¥e;#iiT!¥:fity
§L::cL¥£!§:us(bi£Cth¥¥teHj¥te5:irgk¥-,ggp#oti;##rii:lil:t*;E#:s#:%a#e¥fre#i¥it°%th#g;reflect
The Sniabar Limestone is the high-stand deposit of the Sniabar depositioml  sequence.  At this

fhfiEk3s¥E¥i];!§k:;]£ls:x]a°#:tis°£pte:casrfth#ri'dc:tis:dgjs:g:F#ri;se±a;:i;]hi°t¥;irEn;nebein

FS#:thperi#i+:ous:f#a:£?faa:ii;#¥L%ts£F#::if#id;#%%:£er:c;i+flfee#:¥tii:¥§ife:S:°eus

ii#ijiii:¥:::nail;re!2fr2:o:u#:E¥#acfafir-m¥i!iili;i[ec¥#igT¥nefr:I¥ffs:#e
host carborrate is pervasive,  with multiple episodes of subaerial exposure possible.   Internal

8¥kti:Tnasnidm]9i:]r]C#fr%:°:%££#tdiaapg¥[esEgyofcop:##cewnehiL:r°£fafer:?¥:npaftuxas
Florida and the Bahamas (H.  Wanless Jr., persoml communication,  1988).

Althou8h it
complex up

i£o#yft9(2ft7 (2.7 in) thick here, the Sniabar Limestone forms a carbomte-bank
in) thick roughly  120 mi (190 kin) to the southwest of here in

association with thinning of the underlying Pleasanton siliciclastic platform.

¥gij:¥c¥#&¥ifr#ri::¥L§£££i#r:gi¥|:w±%::iiTfa%¥isfito:p§':a££¥i¥j]%°g¥¥b:uetf,ro
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gff§:jhaE:titiai§L¥so%£¥Tf:¥Eie:£iid%dio€:%gic¢£:i+§o;:E¥gr£:ralth¥?¥Ffa¥Fulty
EeesE#u£¥XcesT)I:£nth#£:¥;i:Eapfr#ichiir#E:##:tivoeHcoch¥#o#:kVI#m

uTi%.P°&?frray

i;g:s:vF?yg;:lfa;r8::ffi*4c-fi:ai|rithoisrjrinF;¥tl,:e:caT|ffio:E=ithga¥;=T:¥o;in:=ie::#oEfmnd

f£]#:Sbdfe#:rychwei;ric¥]a:fao¥n#oELaocfkir:%h8gnE£C#T:CteriexN:EL:

E::#::sF:p#::am:ifesffi!:c:=:!esL#;!ni¥neii::G¥H=¥4fr#iff:is:o#::e:iiTgliff4?±n±fi
fa:iL¥ti%Sih#s±hifyfd:ori!:ur:n9n¥]£#;iygr¥:i.tr¥riethti£::a]:aetgar¥-:#E:ofiE#a£#o°o:w:;I;y##;9=a|:ne
settings, Zoopkycas tends to be more common in some relative
Bromley,  1984) or poorly oxygemted (Savrda and Bottjer,  198#deep-water (Ekdale andsettings.

FEfaig;e:sib=:p#gae:fftafyohiT#hqi:p:e=¥g%pe:p:=::!foanfr:¥Tffis:ite5=#r:?i::T:¥:d#lnm?te
£Crthum(Taanti;°wnarByberelatedtohich-Scandprogradationofthecarbomteplafformfromthe

EEIi:fff:ifiEiE:EEjgie:;f::i;::ji¥sg;n:if,;lili;;:trgiijpr¥:iEig#!imnt
The distinct mottling as well as localized in situ brecciation, both of which extend down into the

¥cqi:!c:a:lssdca::adg±#:#:||:aapg:i:¥ #Te|#±e:aL:x|Ei::donThoefE::t,tleoinng6#l:crh
during the exposure event.   Nollsch (1983) found that the dark mottles were microapar and that

iiEFri:Eiui?nggi:i:a::fleiiithgI#i;¥jT*J;i:¥#lEjgT:i:ogig;¥paii?ife?!:(#!a:!es
diagenesis.
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The Stark Shale is the condensed section within the Dennis Limestone.   In most places south of

i::##:#¥nff;§w¥e¥Srfa¥tith#:§#ry¥p;i:ii¥rfEis#b:%i#ffi¥i#V3#i;cffg:bprHbut
The Winterset Limestone is the intemally complex upper Dennis carbomte unit.   It has

controlled thickness and facies variations within this parasequence.

::a:f:pe#;:g:tie¥b¥ed¥ocOEng¥;r:d¥£#tedil:u°£:#£]n¥§#¥}:#:th°iHkdirii§#E:¥tsE%h?:tithe

E:bkT=v#ndthq:th¥%ebg|vs::E?;a=tsris:::ti#:fise##lo:¥#F=#.ycu=i:tfctivity.

E:ri#dae=:¥:neci:on:p:prniif£#:a;Fgnai=toHs#=til::lti;cTnaterap¥tedofas¥nxpe-?:n¥bed

::::E,:n#Ecnf;v;lag.:;#e.ofE:tyu,p##mryugftoffE*sehadrseehce=siTiau#wi:di:tto
The Block Limestone is a very fossiliferous marine-flooding unit of the Cherryvale sequence.

¥¥i§#§#]§¥#:§{§;;c#ff¥;§j¥#¥§to##££¥#;#¥ffi§j£#;;§£:md
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Stop 5   I-435 south of Holiday Road exit

Ilocation:   Center see.  6,  T.  12 S., R. 24 E., Johnson County,  Kansas

Co"tHbutors.. Pool Erros, Lyrm VIatney, and Even Franseen

Introduction

The measured section of the interval seen here a7ig.  5-2) was obtained on the east roadcut

:::°ero#¥t#:Stotoppo(ffia.e5±DkrE]p8ri=3gL:]¥,dethse¥oeecuspts¥toF¥.tratingthepaleosol

B%:¥¥u:hsepTh¥.#S#;:Lfandf.n%ecks#;e:ryjfai8i5P±¥i%8±:#eff£;ifeee2#ic%Lt(y¥.!i?#e#£k£L°n8

Etc;::?rna:£:hai¥[:fi:MriT#¥e:'f3ra¥dsth#t4£e±to:f#di¥)-th¥¥has¥Tg8¥TSL#jB2easfa¥.r##;rs.
thick and about  100 in (330 ft) in apparent width.

floe?i:C]ti:V;e:f#rs#zo]fetoa±Xaami;pxg°£aL]grgo]:dir]e:°so#aLth±to#£]:¥e¥u::gt¥n8Sa
small incised shale and sandstone filled channel-form several miles irorth of here at the

£E=Ecfoai£:u#n3th¥:Eq|:I#=d;Erii=¥=pd:eavffe:yg)iena::th:nyw#o`:i8L9±eas!:sca:io#;?ce

|Tmees=p=in£&?ieoth=lto¥sm¥te:g;sfl:#=seransparriti#ag#.ffiia|:in::lto=-H##h

¥Er#frth=i¥m:egfn:gi56zeL¥:iisic:s#nLai:#¥!a¥=:ri¥o:¥:e:Eeifus5ofpu#i:8i#Iy;o,rs
a::gL:us[;±rr£:eyte::ry fragments, including aafymircf, root casts, and u-tubes with poorly

3otte#*:ar#le:::;±ti:e:peoth:#ee#,¥i:c?¥|G:n::fa:::?ff=:|t:ii#+#==e:¥L#:ha¥ees,

#e%g:F:r:c?e:aL#gi:%i#;a;5o#:i::Sis::p:Ts=nethl:I:inio::5:se#e£!-s#v#::fr:-cw#£?fi±:re
carbomte that extends downward more than a meter.   The skeletal wackestone was evidently
deposited during marine flooding associated with Merriam Limestone deposition.

The nodular and
displacive crysta]bie;#j?e##ianc:m°#ti9oxe:Lf°X-ew%tee£Fo8#r¥:fifiEL°¥aprL#d::rand

I:off3:o:::##£ca£:erdF=i¥[n:oiffiT:e:e?iT¥fr#fraF!£&d¥r:a:;c:hi:nrs;:1%ri#gvlth
common in soils as illustrated by Retallack (1988) in Fig.  4-2.

%:]£9:'dreEZ£]LaT:;eyierdivcaeioco+g¥:#'#idcoacoti::iea#of]&yeedpa{reedoed£#e'fl:Lca#£h±gs£Lfn
moisture level that probably resulted from changes in climate during falling sea level.

23



iv*HifficFi?jf:%¥¥F¥¥Lg:=±E;#i?cpfifas:i;e:L¥i!,==##=to¥nerot

24



_---.

36.`§-:\`

fl . 23 . E . Fl.24.E.                        U.S.I-405 //
.t`fl   /2f

-`dJrFJ:J-_

31-__       "\
#\.\d$10| A.1.\`®                     WAlrmE

--+---.-->---.-I-
+

1

FillS   6®RAc
h, aulvlrai
cOILO I  I  i  day Lake  5

\\

12

.D7

8|lIIIII-I=iil Johnson   Or iv®

1718

a_
1 u.S.    I-135

1NSC.I.1:24,000

FIGURE 5-1 I±|ou¥ti°£Sp#vt5dedTthipi:tesgto+pt.'&'ig¢'5¥i#L:HF#&).



a.         :...i¥€;..:i..i-..:.I;•.¥i?i±;¥i¥¥..•:.i=is`.....-.+....I-i=+=+..-I+.....-I-..'.':.'....'-Tt.

¢¢e4?

©aeV®
'.'y  ..ed,  lt.I.I.IIinp-IS'On.

I'i,,Xl,I,I.i`. Id.,,,,

rd.  ,',, di.ccotim.o`i..poorly   iAdui.ted  b.a

¥Tii±j. Jot¢C'eF€ c,lcl'Ou,  ,1',I,||l'dlto,,'oliltl'On,.'®  '0  cl
b'On-I,,''.,,,' -'m,,~,1r,, •c.tt.red  li"itic  iibltco.  .edl..

•+i=L|=i:
eC'-94,-e-.

¥V

St,I,',I   1'1ncl,,lco,,I.I.''lI,n  ,cetl'an.Ii,,'.',   'icoCO,,sOdt.I,,1'1,I,I,-',^i,:#'1,   10b'om,.'pIith- `Aict,  bloct7. -..Iv.  b.dnvi..a.v.ab.dd.d.pl.tythick.I.o«.-..iv.lr.a

--- -,`a,
~ ---- -~ ptry'l®i¢  .I"I   li",

I,|'-t,l'
"t,,'cOc.lc.ron. edl.I.I.'''On.,,Ipee('tco.

''.,,,,,I-,,ith.'u v.ry  flut.i.  -vv  I-iutedT`tAict-.`he.iM,lied,0l.iicoliitic7`--~ a-e6e,

I

.-= ?€4ra V®®I c.lc.i.o`i. -id3lon.D'rd0,I,1'.,hal. '.', 'i" Ill.,,,,T.I_- blceti  to  llu.y.  Ii"itic ...rtm

20I        _  _-- A.   1',,, le..i I ll..a.I,  c-Ic...eco  .od.I.i-_--_ blacla.,,1, .a.,,,,I:idt.,'eyi
I
„,,  'i..i'..  pl,''IiuiI,_---__

E:I_I-JT=-
[1\ e- x''l iM  I i,  I'®Ito,, ndil a..1'.,    la.  ,'., be.a,  a.... ,  ..oir7 I.xtli.

I

II L= 'ei530

ye®-ap=

'h.I,  .I.I.'''  p.ct.ton.I  cu'n r'uI,,,,,„H,,,rd.,,1' ''io'..  ~', -,tho'ed 'l't.,'l,I.',a,I.,'''t-=-_---_---i •'io,tl,i''c.'en. '.',  'i"'inOfiq,'olim

f=-=_i-I---==-t\¥-I-3E=K.J5€,10,r_-_-_-i,--,.-.''-'-'--``=``--*-
th,I,th.I., ed.ton1,.,.A.I.•'edywh.I.uliyqedltoco'.'ycl'c,,coo,ch.iynds{o..

i::.b:#=,

II ,'M1givI,,,.II,.-

0.         ,

-±----=®--.1-_+I+i¥-...i- I,a            i   b'- eodu',Im'lb,ri',1',13  P,,„I''

...,               -

n  cO,,,ed

KEY  TO  SYMBOLS
SED.   STFtfl. O'rm.  FE^,.

a Otb, S,'-,. A,,"
© C'".'  Codipi.a ^',I.
~    Ph,lloid^Iqu

f    P,out F'qu,.
-i,nli,id

Ece''.tiu bin
¢,   s® ,,,. I, ce',,

Jr     f.co.`r.`.  eiy®zo.

V  fin. ,'„zu
~  Ex' ..,, q .'pz"

~  Biralopd, oMi.I
a  Sl'll,, ,'ullqxrt
a p.edelir.iullepo.

i;:#:'##Lr
Z- ::::#
C'    ,i,|lw
a    c,iaei,

Echlroid

9he't  ,®,1'

®CD   li,,to,I li'oe€lut

C=   Stol. llthcelco`
0    P,'','®i,
:.I.`-   c,'ci',  o,,i,I
®       ooi,

Cbl®' i 'h
-  ce,ted a,,I,

®    'O,ic,', a,,lco
y    w',ic., eu„e'
=    Nerile-I.I  hrTo.
tJ'    to,ing

>RJ=::sc.,.x-,.,I
/ Plod/hera-Fl,t,
tT   led cast
»',1» ,,ul,  ed ,,,i 11
~ Fediq Trra

ty,  s,,,a,,,"
€    blLitindhHa.
J     Ooloit,X','s

a  #:itt::`
€    Nmp-Oed,i,..

8#1,.q=+:".
®  spy,.I,,.
®   p,',,I.A',col,.®lhe,,.-,.

FIGURE 5-2 iAinBincinp?eMan=F:rfi£#ytigri::¥rmi£€Uff#]frtygFTof
(1984).



=- ae-4a#-aV-

V.-4+-V-

St.I.I.I  giv,''®id  .Iq..Ii~"(,,lcost,I,I,Ilid

'il',10

IIdl0,1,-'cOd.,,,,lt.1',,-I,,

H.,,,,It.,'.,.
I'hwh,I'®I,in  '0 '.', 'h,Ib-ch.I.,.I(inol,"I.'..b-`

90'             -        ,

-         1111-,i--~
IllFJ--1-I--I - I -
I-L-

- T _- I - J_ _80,I-.--_ m'®,ton, '.,y  'iae ',n
I,ic( b*.  "the,a,ce,||

III

Ill5=

a- c,lc,,oul  ,A,I, ',,,   'icoct.   lay.b'l al.   I,,, I I,I. I  i,,I  I  ,et,-~~©®Vrv,
I,I,I   lid  nc*,&tow 'i,,. e,am-I,I' pv,pl,1,I, a.OsO.IiI..'oc,III,,i,c,IciIin,Ip,,ited,I '®'  ch.''-

.+~ loc.I ly)  pcet.ton. X',I    ,il, '®  O'.n®-b,O|, '®  bram- ed

p,,I loid  ,'qu' Ca,I 1',,I bioh.-I .
-~,,--~-I--.-~~---_I-=T--~ bond(7)  .tore 9,.i'  fit, eeld®,-, , i c .,,edbI,IOh

!

C=J, ©=a©izzz'If=I- I-J±-I.+--•.-`-70'-.-.-I.-..•---.I.-..--.'...-I--`-.
o8t'¢Ctea¢¢a:,.C'

ch.17  crlroid  oeet.ton.ch.lywhlcoto CO,,sO         Ind'm: al.  I,,,''.'0ct. rd.  q',,0,u.ith- •',  I,'u,y'el,'®'!..il.'

lA.I,  Iil'.tco '®  'iu I,,y

rl"'I1IIIIII1'IIIIIIIIIIIIIIIIIIIIIIII'

I Cceut,

.---,-i--..:-.-.``-i.-1..-a....i±.===.=.-`-..-....I:'-.'.'I,..iiTi:=:`.:..-..,.rso......:¥i-.,,-...`:*:...+-I•'.``,:,-..-...I.-.F¥¥;.`,i+i±;.-•.-'.-...-..-E==40,



I §§a
iI¢

IIedlyued.tonI

1"awl,,CO,,11',"I,'iN'iaeOfiu

III.|r,, , I,tl.,.,i

\ ,
'|t,   '®     '1,,11,

I ,'         FF=,f3G:£..
04=,,0¢aC0

a.ndy   I itllcel.Itic             w I. b,in   I'.  I,,, b,P'Oct,'   li-i'ic
.i..........r; I, bl lgse  I i-p.ck.ton. iu',  cho,I(,I•..'¥+¥.'.

=y1U-dp

h,I '  I.,,a,ton.                   I rd.,,,,II•    ,,,,    I
thgiv eel

;=+f= rty th,I,
'.,,,,1'.,,,,I.1',' Ill,.  'i"i'."',.'cac-'lIIi',,rfu',

-----i==Ef=
.,  .hal.

•-.-.1T=..i.*J:-.i:.:-....+...i=i.`','ft=fngt-..r-I-.
thl, ,unto",1„',I,in'd

[`  ```--_=='..-..I_.,i-..'-.- edir  couttcoth',qndsto„ te cn,n'in'.I,fin

`  ,I-.`.  ''•.'r=--...-.-.
a.rty ed',-----_----_-----_-_-_---_- '  th.I.

I

--ae--9

V"ya=Ow

ft.I.''l  giv,l'eid  .'1-I',-I,,too'®petl'e~|t,-'oli'ic(')&,I,I,I'il 'iA,ice"',lie.iNrdiIiN"',I:, rtuI,nl'.'r'.'I',re,-„1.  ,,ut- tl,ic` bead-.miw'quI.iu'i-'i„ll..„mPl,I,,,ic-,'MI,.p,,,il'~'eel
ton11.  ton[1„"1pi'tigivb,in

----~-_------
-_ I --Ti=|='1,JlI..:,I,..... rd,|'cOut',ut'cO,I.,rfu'.owl,.„tl'-th',unt-11,utt-

ch', qR«'On I. I,,,1'.   |rty '1*.,  '®  fi"ll.---.-_-_=i th', utte,
.`. -= , - . . - , a-3,A=i,0A®a:..;a~ ca:c.iun  ull.,I,-'®'I'icu,I,I,I 'i~nd1,li„ dt.  e,InI lt.  ®,ina,try',, -ty t® AO*',b",-II',eltoIiII€',)--,I,,a-

I il ut,,'co
®,qu  etu,try

=+=------,--^,~`- I,,„oi®  .I,I   'i- `1,+

llionq,a coi* ,c,'cit.,I,I,

rfu'O„
p'tu'®I,,, „1,  p'rtI,,,

-\-I=='._~'-,.--....:iii..,.',\ro.E==-Ja,I+.i•-I...--.
•.,eU-

V=

th', un'On n,, 'i-''.  I,I, 1'.  ,I"1 I I q,,

----J-I ¢e--C'-,¢va a ccatd ir.II`  put.`o- „,, I,~I,,1,,,'ah'uL'r," ", d',tiN'
|t,I,',I utco'-lc",d,',,Iputl'eN

Xl,I  ,'1,„,,Ca, bu1*' I. ''c.,cl,.I®'ed',X',I,

'1   ,lz

ld.,.,.,,,-ut,e.1„„ „-
Ivy h". -cl,,-.pr,on'



i 3E

i'
?          |, the,a" fro I I , Sd.   S',uc.

aecl -
C',.I.I C®'Or -I,

Ad''i-I Fh,t,
ul d ed a, d'®,a

=.     ",he',M Pro,i,, b,tlcl" lg. i-I. a,,i.  3'1, :i,,ct w'h,,u IPhe'e  ,

Z<

•-

t.,C-..,-a-a~-a--*--aVO-a
prW*

S|,I,'II  '1Iutq'-th',11-rd"I- '1, 'e1', tu,,,I,W.'u I,-'n'®erng-', 'rty te ,I,',i,a.,.irf'I.''vlM,ve,,,whad

i

11

---
10.

;.. '-^JJkJX`V!*Jng=-
y.® 'cel, "'e,,,,,Ou',,Iraunl,,,,,ml. w, '1„

:#w-Ia.,,,,,'ut,,,,-'1,
0,I.',,.,'.,4,.',,,1'.1'., 'Oct,,  e''Id''1,,'®''gi',,I,1,."I,'i",I,

•-

- _= I -- -
?#-a*b,---*,a „Cf g,I,',I  '1,"|,I'aest,I,I,IIilut'O,&,I,I,Ica'dI,,,,Ii,ut,IIo~li,'.,y  'i-'iA, el-ton''.1,I,-'u e,O„-'upo,p'r',,

drs.;  I .-'ail'Ine'ho
IL-+---|l'    ---

ii=! af,.aaCf,t'-- ---ya=UV-"--7/", c,'c,," ul', '.I,  '1- tu tN

II

llu.,.   'i.:.,.

1„ lI'N'd Ii, ''.  ,,"I.   '®   1'. vy  I-,cO,d.Ib,, ut'-,1„','AN'* '®  'lN„Nn,,''~'in I.,,,,''.tu-
1,,'-idr I®I,,W'~"I,I,c-..

-'`-.-i--`--.I.--I.'I,®.
c,,--''u,,- be".

ut', ut'-W,dyed',rtyc,'ev" W', "i1'.''.,'''.,,-1',I,„'.''.I,,,,a-', I,I,

I u a,,,,I, (,1„1, *'1,I±--.-`-.-.- ',I,.  'lp'l,,  n,,-.-..-.--•..±=L=.`•-.I,-,•'-=---.--..-'-+-I-jJ ic-

I

11

Oq,

y       1tw-3,

1,I'ce Illutn'- -I,.",'1~ 1'.  ,'prt,''.,,- I'q',. " bd

~   J-,.- _ -*-AVe--J#---e rty er,I „-I11-"I-„,''1-a,I,I,IIb-cotcodl,I,I,I'1,-I- 1'„"i:.,:# „-'I''.,,- I,lcl -. rmln'em',-'W,'®.,I,I.,ra.E'.,---'',I,.-ut

-+I+- I,let -. -Cl,,
|d1o

I,.,,HI.,,,rI,I

-- p,On'I-." b"
I-I+_-

'`'1

Erf±rf¥ e c,Iou-, gn', 'J- I a.  or„ a. ,,„ I  „".,.I t=--o, V7- *,',I,I   'i,tc|,te,,Oel''lca,I,I,I11,ut,,I-„,I,11
I -.  .I" ''.  'ua

•  \   .  \   .
.=4= V7' c,'c,,-,,„',I-ml,,l't.'O-.dy'i'',I--, '1~ I.  |'w.®,01,''.I,„ „qu-,,a,''.,,,, cO*'...,'act,.w,,I,,lui''c„dy..'c-



FIGURE 5-3 (A) West-facing cxpooure at Stop 5 (on highvAy median) chewing BS,

##FEf,sl¥#%toMn:.'¥o¥s#froHfaJ¥.°tryyprcedrdes¥i8
opposed to that seen at Stop 4.   Paleosol is unusunlly thick in association

H:ttrih:e;:I:Cvu£Ldares¥£t]°e?eLr=#€;Ffig£'Lt£3:v:iothri]:t£:Sfo:SdfRe#Er
Springs Shale from west-facing slope in the highway median at Stop 5.
Even Franseen is taking a close-up photo of the paleosol shown in (C).
Photo (C) shows ped surfaces,  one of the diagnostic features of a soil.
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