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'ftle Wyandotte Lhlestobe {M1sscur1ali) of tbe hDsas Ci.ty G r oup 1a 

a pradbGnt bebCb,.,,fondng f'ormatitxi �· cz;posed along l.aDBU 

liver ·Dear larr8a8 011;.y. !he �e 1.a . .ccapoaed o£ five iasnbera• 

three � and tvo ahalea, llh1ch are p«a1s\ent. ad recognisable 

at most locallt1es 11.l the area or atudl'• Tb!& t� thins south­

ward at the expeDae ot the shale ltla!!lbers and p!nches out south o! the 

... 1b nartbern ADdtrson aounv-.

the Prish1e L1menone 1$ the, lover � of tb1e f'o� and 

� 1a a b.ln1ab gr,q • waive m1t iahat. contains cbaractad..sUc 

•� algae. !he altertatihg limeetonea aid abaJ es of the

overqiJJg � Sbals locall;r axi\ain a tldD black abala at tibe 

bese. The JaOSt 4olrdnMI and perft9tetll member .iO the ArgEm1De Lime­

stone that; \ypfcaJli' is light colored. ll&YJ', thin-bedded, and eonta1ns 

a maaai.TQ uppm- ''oaagi:te" tlr' � bed. The uppc- most. ab&le,.

Island Creek., tb1:na appr,eclab� aoutbwesbard em. Id.th tlae exception 

o� lccal roan tftlot.mkl sonea. cmtm1.na a neat- abcre b!ok. Or_._

qiQg '1lis aba1.e !a the Farl4" LS.meshDe V.t � 

erJdbite D:umertma Utbol�o ftriaUaU m4 l'ac!.es c!Mlng• � 

'ih.e area. !be litbotca and MOM. aZ the � reccrrd a.mrtn­

aaalal. � ot A1m aboN GP ahelt 1;ype dC'QIIIUGD. 

lh& \l)'abdo\te �- _...... lo be __,Jar to tboee recard­

e4 1ti the JQ\Slger Sbaaae ba!a, � •nol u campl.a'9. Opldlma 

B and C we 1_deld.1f1able. D 19 cbscUN., ·llldla A 0d B are abatl:l\_. 



mra00ss 

PmPOSS OF� 

!be pm pos1:1 tor tb1s 8':m:Jy 1a to *GDPt. to cl.ar'ltJ' .turther 

the local � ot the � Limestone in lat'lsas Ri.ver 

area. A etud;;J' � tb1s ZJ&tl:Jre islw1TEIS iihe megascaplc and mcro­

scop1c examnaUoll of 11tbelog1c and fmnal. dlaraoteriaUcs aa an 

attart to e.stabl.1ml aids Sn correlatim and Snt.er;retation ot prob­

able � at deposition. 

PllffIOUS WORK 

the nae \qaldo\te tiaestOne was propos,ed 'IV" W..U { ill Moor� 

1 

1932� P• 92i l93Sa P• 59) to 1ncl-ad.e beds ��-blheen \be Latle Sb4le 

and Jbmcr Sfrilo· Shal.e., U � mq>oSel! Ob the bltJtta along 

hnsl'lfl• Ri'NJr' d hbsas C1'7. fl2e, � L1uslane lnclldas � 

� named 1n ascmding ardciltt l'r18b1e L1m.eatabe1 � Shale_. 

� Jdnestme. lald CrMC Shale, am 1VJ4' I.a1aenorle. (Fig. 1). 

With the nmidliC et tbe � I,1m.,._, end tu !acl:adecl 

Jlfllbara,. -. '11.e IIDd o.t a area\ deal ot OGDtaa1c:ID sa �o 

olwreatftea:Ucm of' ncb Sa "1e Sntaw1 �en tn!,oa1 Ibla � 

-S Plattat>uq � Sn � lerlfte. Pr1'r to � mudng 

ottt.�. �- .. the��� 

lldp � ·the l>e&I- 1n •• ,..,.... � .... .,. &om - ernr' Sn ce. 

Ntlet1m • _.l; .� 161le Gt a pUr-1C to __. Iba lala 1:ra 

acne wUma.td ftoa s.u \1Pelocta.11tr &\ 1'l&t ,._,,, !JMe" ·�

--- beOllae aont\wed. In the Tloblt,' ot �,._. aa1 Paoi.a. in 



ot � bade. 1k1nU. {19�, I>• 58) poln,1# ouli th&\ bemause 

or thinn.1ng ot th� Iola LJmedone and the __.l11D&' Lane :'.IJ&lo� 

2 

'lhe Iola esoa.t'p!lct :la leas pram:1nent ncrtmerd. ttds.- pluo t.be 

£act. 1ih.at "1le w,atdohte 1a a good bench-l� 12Bi\1 1B the prob­

&bl.e reilSOD: tar the ar1gJnal m1scorrelta1on. lbribwm,-d f1"oM c<l.ttral 

M1.md. Co'Ubty the younger lime.none divides 1r:rto tottr' llmeetone beds 

sapa.-rated by aha.lea� nte lower lw l.1nestone b8d8 and the &fl!lSl'­

atirlg &bale were called "Tola" 1'I' � and llem.lett (1908, P• 98) 

and Hin.dJ Gbd Green (1915., P• 28). 1be � two u.estone ld.ta 

and the :\'Jlelmed ebale wm-e named 1'U'ley L.h1e:ncJne b,y Blnde end 

Green ( 1915, P• 29), and. were regarded as limestone beds in the 

Lane !bile. The- •J'ala• t.iaeatone, u IJIUf applied to Tilbat now la 

r� as the Pnabie--irg'E!Pt.ine � mt.en-al ot "1e 

�te. flte ,-.1.q J.J.meffcme ia.i ·nav oomddered as the upper 

meiiber or the i1yandot.te L�e and !a not, a par\ at the Lane 

Sb.ale. 

� trca the � �ton.,. lhe bed.s 1lhidi lie 

babllietl the top o� the � Iola Mmasloee and the P� 

� baYe bem aesJ.pecl � nataaS� A 1'8Sme1 o� th.­

names and the � a. lb1cb \bar ..... denned can be fo'ODd 

Sn Hoare (19.lS, p. U8). 

tmATIORO'taD 

1.be �\a� eNll8 0\1' w1d� claJg a� 

. . ..i � :roa.. � � Mt.aaour1. ,_. 
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1msaaa. '1h& aoa� � · ot the- � 1D ltlln.-e 

ls tOUDd � � the tom ot Volcc&t:1 tn � � 

�• fomlda \be south � w,a:ldotte· th1na ad ffMll� p1ncbea 

out. 1n northum Ander8Cm County, 1n the rlc1rd.t,, .0£ fhe aouth 

branch or Pottmmtaaie Creek. 

This stud¥ incl.1¥1ea and area along bJmU m.v.- � Edwards­

rille 1n �e Co.� \o � Sn Johnson eo-. � and south 

'° Olathe in cehtral Johnaob �� as abmm Id.� the bided 

.. (Pig. 2}. the mreai ear.wage .or t.be· � is � 

S.� 125 square Rlles:1 et 1lh1cb Oll'q a mall � 18 ca,.

prised or the � L.bleatone ..

PKfSlOClllPBJC JmAtim JJm TOPCOlW1if 

The � of� ls ·� � a1ong 

the northern, bouzdar:r � tba ONte· Plldn in '1le � Lawlanda 

P.NdDce. .& e»ll � of thee-. er.tada � tbe m.eected 

un Plain 1ldm 1a � lccQed D11h � ,,... RSTer, eme,pt. 

tw * l.l1!i!I tfOUlbern. � 

�6'i07 the� Liramrtirme tea�•..._ 

re.Ing vntt. 1'n tlJe � at hPMa 19.'1' l\ ..,_, the b1gfl 

rt,_.� ea ,-. __,, ..,... 1o t.tae ..-,. tn 

the B6Soto .._file.� S. ro'lbd __. dve.-1-IL nc-. 

:, dlOlis � 1arer- raw at,--_.-� •. ttae .._.--. 

,,..._. ot ee �--.°""a 9So t--.. • 4JCll4)ll'td

toe.._ag-..·��19-Std8'l>e&$o. ._._.,..,... 
........
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it !a eatetoatJOtaetiba\thereiaa�,r� VG8'� 

pcNBt ot dip. 'l!lo .aoarp tom..1 l5-' ., �-- because ot '118 

low dip• ur Tef7 � and the o�s ot tho� em­

tdid l«c d!atanoea �the�. 

Wi4il the .e� or • �• a1ml£ � :tttv•, the 

� or the �to �e 1n � � �otte 

Co:tnti.lJa ea!e � � tv glndial. deposits. fla.imral e:zpos­

�es Cal'l be tmmd in Johmron Cotllty alone t'l01"th � streams� 

but �a.re_, ablmdant, end � a ctmplele aect.1c!ll � 

be mooimred becaoae ot nt.J.oaln trm JUta)gS hada � � 

o£ the � Tli'l.e beR �as _or the-�� � 

the •ea are � 1n � ed. alc:llg road. cub. 

Y !fOUld like to -thmJk Doctar 1. M. J.-.t,_ � e. w. 

n�, llochl"- w. x. Hatab1S11, ec1 otbar tecul.'7 � or ihe 

1'_,.a llliYersit.y- G«i1o8r neps,. ._tl 1/Jlt ·� !Ii tbe .JW..-.. 

atda. ot th.ts r�L. 1hGnks ea- ai. �to� & 

Ball ta, � fmdltarSdng ·Ui.e 1lt1ter wltb. ·the � 

wt•�, ect '° "'1ll9 •lltatt ..._...at._�� 

a°""'.�.._. lrJt, tbetr �. 

. ...

7 



� �Uons o� th• expo,rar:es .-e � and 

cool"ffl.� vltb the &ld notes. Samples tft!IJ"e 1Jel.Edo4 tiaa 

eadi 1MA11'f' for Mure laboratory at'Ql\y'. !he h8nd � 

of �e wm,e � fbr ,adentation 1n raldl.00 to the ver­

t!oal em! ·True� 

Detaned � crl lhe � �am are� 

tn � -•• 1'll.e � of the � $e01:iom are fil.CMi 

m figure 2, 

� PftOClffl.fflB 

ihe taaj� of. laborataey �ms�- um

ibe �e �• collec\ed t1J.r.1ng ·t!old 'folCt'k.. 

l?!X _, � Aeeute peels vm-e �ed for md1 

ot tb.e �e hatrd � eo� � �· \b.e 

peel, blocks f'cr:o \hSs- -� � lbAt a ffllt:.(ace be out- � 

to t.11& berkBlfg and.� 1n a � � to True 

ffodh. as� sar.rue .. then pcur.d � � flaal � 

b � -of tbe blocJaJ waa the· -,,1ng ot 1be aooth sur-­

tace ��Ill h pm� �1ertb dd � • � 

or lO � lS .__., dq;,eod!ng e tAe ....,,.iO'f Iba�. 

fllQ, � 1lM4 tn .. rr� oft._ ... peels 

ea • � or -. procasa � 1V' � mi 

3 



( 19u2 • P• 1.35) • !be etched bl.Cilc.k , haeraed in Ac.atone 

t� � one tdmAe and theD nwJSed 1IO the •�• 

e:1de cf 0.-0$):m � Af'her � deyti:Jg, mtl1ll.y � mlD­

�. , the acetate ms � rsw,ed. bcm 'tho saq,le, t.ri.� 

9 

"° aho, and plmed between lant� slide gl:$s tar lat«r- prejeet;ioD. 

It \-JaS tomd that acet::ite pc,o'l.3. wro v� use-fnl m debeet1n8 

�tbolo{t1es, �.l SLV1l.l gastrc,pods, and �se 

t"tur-d!Jn!-ds wich WEre �looked .� �c examsnatlan 

o.t the �. Die � poc1. eaii be mm u « nogatm '1?l<l 

v-,- &¢ pos1 tve �. OQtl be reprro&J) ��l.cs or tb1s 

µroe aro toand hl a later-� or tMs- �� 

�ir that� peels ar-e one 

of the most � � Sa deballbi � d�. 

""-' ue em,:U:7 preptlNld J.'Jmln mats!als r� obtdned, and 

a.llalf cmelld pbal�c �a:tkln at "'1dable magt1.t-,. 

� 

.l(dd. ft� b!e?!'f• ADdlbtr teclud.que aed. !n the etm, 

·O.� � 1l8il � � ,amd Gd)t»g,., Prt,..-r-ti, Iba�

uaec!11Utbn�byi....(�)allvfll8(1'SS). !be 

blmle mSd.l --.t Sil �&c .... paela __.e � 

aed bi 8 � IW&'•la:'tc eU1 .fbr � tdgbt to 

._ '4tmiaa. After bl«:b- W bW,; l1llllbld � with mt.er 

... , � __. ee � �· II,_. fomd 

._ b au � � dk'GICJ\ obNftl.Uca, ot the ae°'4h 

� bloolat, ldiibOa.t � etd:1"'8, -· � 

•i(naa. etdttd�. 



!a!19 !!ff!k• the abales ool.hwned Jai the .tle.1d wre 
am1MI 1a the labcrdarr boUl ~ ·1-, and ~:U,,-

9!fPU!: 
nr:aooo::'?IO!l 

7oo 1111.ts of t.be ~o are dh-

cDJSSed :1n deteil tb.1a ~. and notes on the Botmer 

Spring• Sbnl4 a-o ~ed. '1le3o are the upper- t.vo ~~!ala 

of \he hn$QlJ CUq OrotlJ> ot 8-'ica. 

10 

~smm 

.Bocka bel«>&tng \o the Sat'1e8 C'6.' nmaed !or loaal-

itlee 1¥1 ~si,i and kNraa, the beu) 

bomg locat.ecl alq the aod laMU Riven Jn 

the &wMl8 Ci:tq ~• 'lh.- nck:& Gl'e pr~ ?Smo-

RODGII· 1lh1cti are tv ..:U. and tarm an bel.t A-c:a 

SO lo 2S Idles 1D v!dt.h. the HS.NClm:"1 ._, ~)if 

tl,1__. Sn the aoaMl~ ax, t-' Olrl~ -.t W11 JJClrib-

....,_ - t.- Sia Jldlndka. 

Iba l"OClk:e tbe Kt••~ s.-t.- ..., 41.YSda! tmo !oar- gl'OQp&. 

ftl ac~ Gfdar,. ~. l'anau et'1, I«»i!,ic end Pa:Js. 



Tho t.fpe locmll.\.v tor rocko ot GlG l'aMM 01\J' Qroll) la Qt 

the rt,,_. bl'tlfttit ct Vie a!~1 R1nr ClC1 Us~ at. 

eaa 01.tq,. t~ !be hnsR.9 c1,v as bailed ·1v Binds 

( 1912, p. f} end ta DOV deflned fnal.W1Jlg "11. beds boa the 

baae or tb6 1~ to tho base o~ fibe Pla\tab'1f'g 

stone. Lltho~ the lansa:i City, Bl -U.e ~\y' of the,. 

ll 

~-. Sa ~'13 ~j l,a. 1n aout;b~ 

l':ansaa the _., b~ aod l'Mtll" the ~---boJ'der 
\"be 

tbiolmemt at Iha CS.'fu Oroup 1- thoae ol' the other 

d\11$1om, or \be Se-1•• 1n ~ertl l'«1aa lb 

th$ckilodS 1- l5o t~., 11:dle ta ....._ 

it ~-ebouh lOO tee\. T~ the ltnnsaa City- Q:taup • 

.b.-ma fl VfJl!7 east--fac:.11"1€ scmp,. w1&t be4ng ··~~-
ao Qumaa ct.tr~ ts dtidded at.Q ---. d)s;rilvf.O pr.1,,. 

~q:,m~~J-. Jhaa:o.~ardar-tbrea 

Bret Llm. GIid Ztme. 

!be~ lAJIQ- .tor the,__.~ la !ti .. Y1alnMr 

ot Zbta\ • .,... ta 1liCrih ....,, ,~ Catmr. x.... !he 

'b.ro :\nolmad tr:r 1lbu ae ._ ._. U. lHJQI Ct tihe 



top ot tbe Iola tJ.:ne8tione C14 tho base of PlaMiaburg Limo8taoe. 

!be beda are dh1.ded Jnto '1&ree .tomat11:ma. 1D UQ4'!CUng ard•J 

Lane Sbale,-~· t..tDestione, and Bonner Slale. 1b1a 

ie J!mes.t;cne in the latlsu cs.v .,. Cid bu an 

«ttrage o£ approdma\eq' 100 ~. Furlb• to the aouth, 

1D IIICIMibem Ander8oc Oouot,',. the ~to fmN&tioa ~, 

and the Zarab 111 PNJdoodJJant't¥ a abalo• u 

1lbe Lano-Boemer SpriJlga lllal.e. Hoore ( 191£9, p. 107) ,at,ates that. 

this abal.e oan be traced near]¥ to Oklnhoa., and is 

equtval.a:tt 1n Okl&laGllJ& -\o the lowm- OChola\a beda. 

1be '1Pe local1'7 o~ the Lane Sbtale is above t'lood pla1n 

l..i or Po\~ Credc 1n s½, Sec. 23. ,.. 18 s •• a. 21 x., 
' 

(lbll'e• 1935, P• 117). 1.tie Lane IIU naed bt' HallOl"lh (1895. 

P. 217) tor beds baweri Iola lJ.mest,mie and tibo ~tk 

LSaeetione. nmtluu..-d. frclll Lane the of the &tiale 

oe •a11T detbal, to fb.e lf:la'e tbe VI~ Sa ab1ent 

Cd the~ la~ Laber 2oDner SprS.Ap,. 14le "'1)llr' 

1a 41U,~ de6ecf;. 1be lilholagtc cbald_. ot the lee 

kle 18 Wlliabla, ,._ Sn o:e1111pod:'1m., bG a1ao 1n col.er. 
' • 

.. ·lloclre <~. p. 108) p,1$ oil\ tbat. __. tbfJ Lue ta~ 

D b dlla.4c blu:lah tbllla 1la1dh Otiht;a1ne A!rl.J" om t Qft 1lllr1ne 

12 

~, - !Jif~ '111ekar aeoUObs" Sa .... -114ca-

oeoa wlfih co.101'8 ltdm nnce .rrc. ldgbt, PV' -.0 ~...., --.n. 
1h1Ckllea ot the Lane tlPl• 1a ala> ftrtable. ,...,. tram 



• avaraaa or 25 .toet. 1n tbe 1aa,aas ct\y area 11a appra:d--

xmtteJ.y 100 r.t 1D ot \be tJpe, loca11\T• 

~" 1:!m!kS! 
\be i;1,e looal1\J' for' tho ~e 1a 1n 40Uthem 

~- Oomv., al.cog the Janau Riv•- tihtJl'G ·vw:, good a:t.paGUtvS 

cppanr east Bot.m!er 1n tho quarries ot \ho Lone s... 
C",ompa1JF• i'he urastones &tJ 4e.t'1nad lv' 

lJ 

(!n li:>Gre1 19.32.t P• 92J i935,. P• 59), ,ms the mae gtven to Ule l.itle-

8'Cbl beds tid.dl lle bettlOC the Iola 8Dd ib-e Pl.attsburg 

~, ana .. ~•'the Lane Sba1.o A'Cl1l tho Bomdr' Sbale. 

L1:thol~JJ,- ~• 1s ~t. cola-ed lhrerrtcoe, bd 

OCIXla!ne 1;l10 and abal• {n,g • .bl. TheH Miller 

v11l lie dlao:~ lat.er• 1ho aurogo Ible..- ot the 

~to~ t.be DnaeB C!.'7' vea u ~SO~ but 

lOCAllr 11. atutn a Wcmeas or ""* !lo teet. Fortihcr to the 

-aou.'13.~ 1n m.t and FlGklin ,Coctl.as. the lh1nCJ to about 

20 m! ill~~ Cotdl.1 the-~ ei:pcG\ls:'W 

iatouad.\obe~'1loar._.t•tbtck. ~ot~ 
bca'-e _. NQQrdad IA .-o&Un,aal.-n, Iota. Cid ~em 

(l-t>or•* UJS., p. 120). • • 

!be 1a .. .toU.OldDa .a.o Pfl$lboo Sn 

critlrj TJg I~ Sbal•., ..... 1De 

Lia ..... I8land Cr.t :Ml~ aat \be Jllrrlqr I4ro..-. (ftc• 1). 

lft.tb tlMl tllOWJM• of tbe S111tll (Sn 

1$32,. P. 921 1935, ,. S~) s. ----1SW: tw tiaP1• 1be • ._., 

oflbe~~ 



J f I f I -f IJfli 
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·D':!!!M i!i!?F• 2be .,- locali\T ~or 1ibe Prlsb1e 

ts near Ibo vtlJa.p of P.ddbie a rxmtb.-n JobnsCb eo.-, 
lmlsu. 'lbe ll'd.altd.e 1a mpoead Sn a road out, at cdltaPt 

eaa aide tm¼:r: wt, sec. 11. T. 12 s.~ a. 23 m.., and i. cba-

a du-k 'b aedim blutiSh f!J'lffl', bai-4• ..aaatve 
l1mct4tone dr1dl 1"8llCd tMc1mess £roQ 1.s tectt to s teet. 

!here~ to be a general th1dcaD1ng ot the Prlsb.14 

the Gcnltib., ht$ -e bed 't1tB1' tbm; ·• 1- the caoe fl> the 

at O'll'ztbo take. ~ls are 111 the Friab1e, 

b\di .. cnoo!.d etas', and alg&e bae beGl found. 1tia-.e 

are calc!.te ~• and. eav1v rs111·ngs tldoh appecsr 

to be -~ (Ib,re, 194?, P• 1.09). 

!ele!£2 ·9!1! Pills• !be QubJdaro Sbal.e -. mmed after a 
polif4oal 1n &IOZ'tbemrterss ~e Com'7, 1ml. it is 

sa,e c,:posed !n \be bn8a8 R1Ta llem' ldwards-

sw--i. ffE¼, JM¼, Sec. 2$, T. 11 s • ., R. 23 L The~ 

Sa me ot the.-. maiaber• or the ~e. Dl wt 
~• !$ b ,-1losrtaf\, oaloea.,m• and al~ td.lh 

bard~ 1~ ~• t«Jfllq .. Qdrdl:ro beeQIIOI 

- - .. ,dtb the~ !a dS.f.fSartU 
t;o ~..... !Ida ud.t ...- a _.. deal !a tldatzwaJ 

"" . ·, 
ft,- ~) ~- ill lbe, , • 8 Olathe 1.-. Jn J•illl'MI -\o 
oveab ..... 1.he.,._..,~ _. . ._ 

QoS~ U fN! t'•• Poaaillt _.. ---• ld 



tndlSopoda1 ~- cdJmld Rau aid ahell tnponta occ:tr 

1~, md usml'b" 1n ttle U~one ~• 

!fflp1,a !!f?bsr• fte t3Pe loaa11t,- tor tm 
une ~o Sa 1n the D~ ot ,.,sas ctv~ Kansas. 

expollINS 8" tolJtJd in abandoDed abwe Twfntp. 

si:d,h st.Net end ?-ldtNJpolltaD. A'Nlus, and 1D road C'dS along Ula 

street The o~ tba .trgeh\ina 

1n the abaDdoned quarnee ban beccmc ev-~ b.T ~CD• 

and aoo.eell>ility to qU'llTles, 1s l.1m11led. 1'leretare Uie wri.tur 

Pl'OJ)0lam '1mt the ezposure io.ted m the 0.25 nUe 

aar'1ll ot the S~eele Road Exli be ae an alk Mh t.ype. 

f'or the (71c. 5). flie A.rgd!M 1a 

16 

UdLt t.o l:'ll!ilU,a gttq~ ha:rdi dcloae. n~nm• 1b1n,, 

bG&Sed, vith cal.cd..~ ~• 80d cavity tllliMa• !he cal.c1t.e 

~• 81':e q~ ~ioall, tormat... ~ed ebert 

IICd.ul.eD ar,pemi looalla' are cot ~tined to tlf\1' harJ.san. 

1be Wckneas tho A1lpct.J.ne ._ 25 :ten• but. 

-, Ntge Awa 18 .tiM!t. i.o .Oller lS tbo IIOUlh th1a 

Vt br lhfM liq~ cd.t,s of the~. ffl~N, 

IICIUUl of Lanej .__,c 

"' ~3•.,. -~ ld.1tl. liDd __.,braeb-

i..,iwc._.~ • lll'rlr• crSncd4-.. oacrtdsw 
,._~of till& fmJa. _,. ~1atda. ltlliOM'•• md 

.-m palal,podli haft onOell1.eatl1" blMD Alp) a\erbl 

....._ 1~ ad IICG\ , ••• fa 2lM1! Cir' Gibe~ 

t;:n,eale,le. 



W!M! 9'l!t bl! !!!JbE• . 2he.·-,. ~ · t~ .. Ifdlb! 
oi-. 9-le !a cm :te'llild • ._ 111·_,,._ .. to--~ and 

ja ~~tu.a ... b·:~~-• _._. 
• . •• • • t •• "1' _i • -~" , 

,of Seu.- U.- T. JDS.,, La) Ba •••• ..,._ ee.~ 
• 'f ' ': ., ., • - > . 

...Um,,.,- to~ ....... dlt,-;.iid tdJ._,.. ...... 
"'; ..,.,,.I . > • . J. 

17 

~-...._.-,.l»e~--',••-••••prelbale. 
......,. l.oaalq 1a a b1d>13 ddr1Wl~ ion01cr...,. Idle 

' . 
tba\ .,_ not~ h .... pod\icn aie 

looaJSifl \o tbe aaxl .• 

• ' 



!he • • • of tho t.latad � t'!aDQ . f'rrfa c:t)e taot; to

18 

alDt1t 16 - !n e area. ot nu.tr, . ·tMs tt:d.\ baa 'boeft r.epcl."ted 

o 'be u·awlJl as .h3 leet. _ the i\YPe: Jocal.SV• Like otbGf- mmbera

r4 '1ie �•, the Itl1and: creek tht.ne to th aodl and piDdlsr 

GUI 112 flrmltltn Catdi1'• 

L1u.estone . rmmed. IV" 

Fo:rl.v• Plat'\e CO�, lti.aaom:'1.a 14\er� � (19)2,_ P• 92) CJd 

N011e)·L1.· (193>1 p. lio) Nie� bals 111 e 18ttsas Git,y .aa 

that. lhO!llC . � iv- m.tdaJ end 

'ON.alt . lft!W� • ca1lad �· 1be � qu:ik 

� � * �, ,-gtla,g 1'ftn - » oou.tJ.,,:1 

ot Vie ns.ruv-en �� · b; a.�

kb. • eilty' . • ,. ( ·_• 4 and PJa• 6). 1-t>=e (19:35'., P• 123)

1:1 • ... - U:lat_ th18 � � Iha Fat-1.qr ,oould claad.tr 1t, • 

.. "81.1>C"' � Sil rd' to qcl1a edllmnt.G�tl. 9);e 

Wddmeisa o1· «be l'«rlcr' is Glso � ,I "r"ang!Dg tltP . . 
ahoUO l3 t-4 (� 193$• P. 123) IM'lllr � l.ccolU,-6 lo 

• ___. Of .� tea\._ and loc&l.:li' to D t•• a le 
- • Co • • 

Y.!M•'-'7 ot .r.ee. U. ID&alh

.. ,.,.,. • .ftas4Jnth 

_ Jar1cr UIDIZI ad� oat 1D 

' d.Ut . 



Lre:Ye, ~- f• ~I!, Items_ atieU 

aac! l~'la:t'ee ·ccuJCJ.PQ&,• 

1hD 4'Jpe JooalS9 b/w tbe Bomar-~ Sbala la al the 

LoDe ea,. C111r«, 8'..-W qa.TQ 1.0 .Ue _. ot BolllllP: Spdnp, 

!':aeaa CII _,._.,.,,,,. )Z. tld.a 11211. U •mid bJt lf...U (in 

.,_., l9'2t p. 92), .. ..,_, t.o bolo 1»a llhloh 11e 'W.we 

the tap or the~~ and t.be t... ot 1lbe nn~ 
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Lmeatcne. The Spdma ls ~i~, a gremish 

t1Jl(lq~ dltiT to --,,, d1ale 1ldab plar4 NIQ1ns. 

Near the comae\ 1a a 'IIDZ'OQl'.16 shale ddcb la norma1l8 
tv a -~~. ~ .1~ 1'h!8 Ume-

et<me s=v l~ be abclem_. but. U bot pr-eeellt oc • Sa ~e-

placed ll, t1 ~ ' .,,.,,,,. 

~IS <Ir ·'11e .~ _r.angeB 1i"Om about 32 .foot 

to 0.5 t'OOI~ 1.!da ~4daa prd>a'b~ be:U.1g cl® to erosion 

or ~~tSm. LGcal.lT, .ttbiri tbs Dam$' Sprlllga or 

--~ t'l_, a d3el1 bNJco!a 1s Per 

icnco; ttJ.t.s llderial. !a ~C!d as par\ or tbe 

Plat~~ t.haa the ~.m ot the 

• bmdoally" ebal:e. 

The fa\aal ~ha 1D tho Barner .,.. rdt.bC" 

a,,m:e, but loeallf' bas bedl f<>md 1108r lbw, narocm 

.:me in the pa-t,ton. 'tho Ja '1Jd~ 
arpoea,:_\t ~Nl ere ~ound &long -tbe pl._. 

BH!ll 

..... 
!he "I! ~-attJT 4t ._. VJlilbdolto J,1,,.,..one 11ttaldn 

.., ... bJ" ''1ds ftPri vm. ODNd,• at - three ceo-
lt'.ldl!c lOdlU.Ue!, 1hel6 lcoa'ltlbe ee ~•• Ordat 

ext ne&,toj 1'.lmsa8• 11:ae lallol.oglo .... oE De ----



~lo are ~iea.:u,, mpreased f.n the beds tomd 1n the nomm-
4?'8B• \h.-ebre • detail~ ~1m w1ll be 

rar eOd1 or the mtlOb«'8 m that aNa.. In the Cl'alt GDI! DeSoto 

areas, since the bGaic !lib~ ere the sm;,e, Ol'.iq th-e var-
ialions in l ! tbolog!.M, ew,~, fatm&1. Nll!d• and spec1.al 

~urea 'll1l1 be candr:leNd. 

!PnS£ s.m:wa ,.,.. 
!he _.. aid>ds boll Bdllaz-dftU.le (lo0811V A) -flOdb to 

the lbll:t,;q (J.oaelit.7 P').- al3d ..,._ '° 
(to,aUtq B). {F.tg• 2) 

1be 1s m U1l¥' a~-

places in ~o Sp:~€• area., but. a can be 

~«-1 1rOft a ceq,oaik 8e'Nl'G1 -.prps;m •• '!be tf,plldotto 

sa abd.llo-io ,._. bec!a tn .. 
-4 baa ,e arwqge ~clheD or 4PPNd~•M,~ 6o feel. Ddi&1W 

~•·Gr._~ Nll9beN M1.GIII• U. Mit.W dfa-. 
"" --- tu .......nae ct,a.~ 

M,bie -~ JN\lllibcr 

a. Jr1lld8 l.!n::e__,. ia ce of the _,. .,._,. 

~the~-• II 1a duk to ..U• ..-,. 

21 



mualft,, .t.1no-cNi!P«I• ad oa:,'85• u1o1to ~and.tilled 

04.'dU.. 1• bu -. tbe 4&1.oDe are 

of~~ 1lb1dl 1s Sndee4 patdble. la a1ao poasfble 

to~•-~ u1tl1 fl•...._ tld.m lDild BGeat 

1-bat. «re of -~ crlg:lb. 

11le ot 08 P.rWiie u qat-e NP,1e and ~es 

l.S tan. • LocaUtr P, 0111 t.M- tlD'Utb~ 

qe 0,f iibe _.., tho ib:1~ baoames .&1.r.1oft ).O toetr. 1h10 

tbi'.Ok~ to tho-aoulb hu bem bOUeocS ta Gib.er atld 

tdll be in NWSaJ to -tSbe CINdg the lower con-

tact et the~ S. d ~, the l.fl')(1r' 

eClltact;is.._d._. .. ~1.,..a1t,doal.~ 
o~ P.rhbie- J,S E~-. 

22 



1'!be tauna1 ehar~ tbe ...... ~Ye,. 

ad the ton:Ua-. _. ~11' ae 1bsadla ..- do 
\ 

ocaar .._ tri _. ••• no dltt--' tbllb tbaee t'fomd m oUler 

_.,.,._ !ho_.__,,,. NOOghbod 1G ,S!!-

J51ii!!M d!\1a,Mf!, WI ._, braab1opod 11be.11 t.N&•- oarmot be 

1dcr:1Utta!. .r.ture sa -.i. ~ti 

algae Cl-%• 6), ~can.be~ in D(JG\ ~- (Fig. 7). 

NCbi,11Rd ee .__,., ~, 

~hcni~ed.--.ll~GptNJd~ 

2.3 



A Tf/1:'¥ ap081Jl"Q et the PJdsbic 1a fOU)d Ill an abandoned 

q....., .- er torbll (~ H). the Pr1abSe h.-o ts e<D-

posed of tm •epe&lcd l;r a thtll abole {F:lg. 9). !be 

lowr Uw!eltone la draa°'erioHnal]1' Pd.abio,- but uppa.- llme-

.tono bea s.a ~ea.., pocrr~ ocrlacl, and oocsaw abtmimt 

cr1tloid .raaaina (F.tg. 10 ). 

Ule SbAle 1B quite variable, 

and f.M.a is DO len U"ae 1rl the llonna- Sprinp RGQ.• '1'ho 

1s ea4!QHd of al: ng beds ot and tbal.e-, ot 'tlld.cb 

the~~ to be the -- beds (ng. ?). 

kalllJ'_. a t.tdll.; blaok• nartl e 8hale &ppeCll'B b«ll tb the lonr ~·- ,· 

!he 1Jbal.e4J 4l"O brorm to greGbidl 

tt:N.r, a'.l.1$7, calcareous, ~d rm-toull1taroua. Sare ot tbeoe , 
abal• ocnkm ---~ 1lblle othc'a h4Ye 61,h!dJ 

bor:Mdie ---- md an ., ... P.()Clt'l, OODBOlfdaW_. • ..,.,,. lhla 

8'anea. 1he 1.twka1e C'$ --• to bbdlJI> P'tQ"j dmae,-

tm~,.--_. ~~wt .._w,, . .Wk~ 
1eu -~ mi.a ....w... s.e or._.~_..~ enc. 
U). e:tl.e .._ - ·--• Of ..,l -.:11 tl'll&N•t.s 

(71&• 12)• 



no. 9• cposure oE loVtll' ~e at 
Loring Quarr1,. x«:aJ 1tq' ll. 

Q - ~Ddaro $ia1e masr.iber 
Pr • ~e Limestooe 

no. 10. muae O"abled 11111., Pd.Ible L!a.as\one. Lcr1Qg 
Qaa,u). Pirlel pr!n\, 
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Fm. 11.. lime&<lle bed in '11e Qll1ndaro fl.&ale., tooali-t,' A, 
(sec. St~. 11 s., a. 23 E.). Peel. p:r!n\1 :r,.l. 
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mu! tba1e beds awar:w alxd 0.3 tmt,·bn «lil8 at tM llbal.e 

be!a WcklJft to on,r LO f'oot:. 

Un, t4 tM.e m1, 1a Cdlt.Sned. 1io the U--
beds. '!ha f"Ofl:a1ls are- not ab111,0nt, bul 8Qme oL V:aw 

pre&m' ONJ 99eee!:t..a~ .teoostrllte ~zoana, ~> 

e:rlno1d co1mlnala, edmoid ap!r:leo• nre Gmflll gaaliropoda• and 

lb.ell~. 

1he Argqjt,e L1meetcne is t.b.G JI08t and 

·~ aenber or the Wyandolt."'• and 1ta or..U 
do ,_ ch!qte to abJ" 4f.PJ:~iable exkat t.he area. Ty.pi,-

can,, the 1B llab'- to bna:dsb grq on the watbared 

aurtMe, but- Nigea fl'a= tar,.~ aedim taum. a tNah eurblae 

1o cb:tave!. Olh.c' ot the Ud.\ a:z:'«) dclt>H. 

rinegrro~. mdl• to thin., 1rNgular to ...,. aDd coa-

Ud ffll«t <:adM•• Figure lJ ._ the 

.-.,. Uie baJa. no4ttletl are 

locllW fa the Als..Unt ed are DI:!& ccntlDa1 to a PD-

~, flltiho'agb Jn & oC)A, «q)CGUN ~..,. 4111._. 

'\o be P:lgYa,e 1" 1llut.N1iira a ••-• 
nodn:le. 
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. A\ ,-1t lm.tlW• ti Sa to ol:.IUS;:t cm 'lll)lrt, •Mhre• 

ooarae ,c,cRIJd bed.._ Sa~ quite~ ·(Platea J.Ji). 



FlD. 11.i. ~-... aodule. lGdlla Qw1J• J,ocalSt.,. U. 



1111a bed "'81gtl9 Jn I-~ ti. a. • Cl ca.Utic 

(ng. l.S). and in same places has • UPPdr soue or &bell 

lf1\b algae {Pig. 16) .. 1-ooal~, 1lda tltU CotM--

Wna a sone o,f olam shells r-eplecad calci.\tl (Pig. 17). 

·'Die averagi't tMtlmeas tbe .Argootine 1s ~e:q' 25.o 

feet., local~ U aa:y range A-cA 12 to 35 tGJt.,. otf 
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tb1a ~ar"srs great th!nlcnette it, Sa eoos1der«i k-

portQnt; ancl has been qtmT1.ed ed~e'l1'• Yhe dist~a Ui!)ar-

~1.YO 1Jlli &00 otbC" ~'C 1n 1'$gute 18. 

that the Arpnttno is B".:a:h a tib1ck ~.J-1~ 1B 

not c:,nr].T- popu.14tst d.fh t0881ls. E:teqlt tar- a £ev scat,wm 

or ~, taulal rem:dNY ee 
!be~ toa:dla of tb.e aaeo.'1.De &NJ' 

9>1el•• ~-. -~-. raN !1!2!ef:tM«,. large 
cr1no!.d atms,. f'----e ~. elm she~ (laM9e T) , · at.Id 

eell &ap.-. ~~are hanl ..U bl&b-

4P!Nd ~and~ • • - l~~-

1lle lalaJxl .~..,. u ...... ..... \11• 
' ---~ Sp.iDp .... tb1it 

*1• U pedlll --, to aec111.lllt f1/!lli1, Japd.W, •Ucb\11' ¢'7, 
tlDell' ldOIQeO•..t lC!ffli&l:\r ~. 1.- 1be 1JIIPGI! a 

tlllA~ ... u~ 



)0 

I 



rm. 17. lblham sane~ •lldff lld.t. ~, 
RolH- Qmtrrr~ I.ocalit,, F .. 



t'Jio ot the llll«nd flUlg8G tl'Ol'4 15 feot 1n the 

DGl"tl1em tbe eea (toca],t,~ A) ,t,o Qoat 1-S feat •t 
Lorltte {l,oealtty JI}. 'ftds U>inning bu a1ao been obOam,d 

in other mponres :turtber to the- south Grld 1:4 ~darad Snd1c-

aUve of a rog1«ial Wnn1ng toards SOTlt.blftlUt. Another un. 

usaa.1. thickness cbange can be at lA>calit," c~ 0.3 mile eas.t 

at Bonner- al.q the of the CVAft1• At ib18 

Qlo Is.lani CNek at tbe lllOdh end of tbe (la!l\"Q 6.) teot1 

1iblle at Ute nGrUi end tbe· qllDD',V, a distanc'e at ~te.l,y 

200 .JGmda, it 3-~ fee\.. Th1fJ 1a a gQOd oxa:npl.e 

or bow'~~ au 

an no\ ~t tn X.Jaid creek 
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bJr • lccal1v deb'ltal ISCCle near the edl-

tact. 1h18 • Pl!'O.toskil ot tamal re:a:lns. 

lbcld.l rfPUlltl ~ed fras sone &reJ ~• pteSypc;loGt,ut, 

!~ l:!msle• ~• ~, asl!ne, ree 
~, ·!!m S'£3le• -- et plates, 

Im! .t~ ~. ta Ute Cl&her or the taland 

Cr11ak1 adl :D'FW1.., ot pl,.trlla heel eba~ • ..U as 

nre Y!!l'i1!:- tocwJJ;r -,,..13- ~ -tho uppa- __. u a 0.3 

~~-----ocddna~•Mf'EJ!,~ 
--.. ~-,-......... 1~. 



Fw>&sr; He!M!s rae!>Jt 
ff.to FarlJ.v I.1:aestone ls tmet.har prcadneDt limeet«te IIW0h like 

the ArgCltine. 1!l1a mi\ ~call.y 1s co,pn1ad or t., Umeatone 

uni.tie ~at.id br dlale. 1'be c11acuasi(Jh or the 11tholog1o and 

favnal chareet..er1.aUca ot tho ~lqr will bo divided so 8D to 

Ct:Wfr ead1 ot the lld.am" lll'.1ta. 

1be l.SJneftono 1a quit• WS\rlabl.e 111 ita l.1tho~ 

~. F4lscllm~ these boda ae l!lali.la to tan 

on tbe t.N&tb nttace, ba:rd. dem)e• nn...,..1nec1.,. wst.n lo med,. 

ilD 1111ffC211' bedded, ad ooa:b:\ne ca1.c1te T~B and Nll«J 

cari.Ue8. J.ocal:t, tbelle UD1.t8 be CC!NddtNd u ool1Uc 

•oaag1._,- (ftg. 19). 1he obNr'nd 1D then btdlt are .£2!-
RS!!!\11, t~ ~, cdrlo1d ata., llbell ~u. 
aperee pa1zopoda aDd fUl'l2Ull1da. 
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JPJD. 1'9. Oo1Dee am algal eoarast,ed --.U frapeata. Looal1ty A. 
Peel ~. J.-h 



the "'8le llb.1.cti tbe l1IO l.1aestQpe:ttllits 

ts an alterDu1ng aeries thin Uaenonoa aDd tbal •• JD a-

ception i;o Ud.s e1inaUoo. la .tourd at Bol11_. Qaarr,y (Local.1tijr F) 

llhee tbGl"e 1a no aeparaUng shale. The are IMdi\Jil to 

blldab P"V', hard, dense~ ~ed, tldn, \ll2e't1ilD t.o ..,._bedded, 

aod contain £991!!!1t.&~ aparee !:h~, mi M[!l1na, t~e 
~, llhell ~a, and sparse flJsulln1ds. the lllbalea are 

brom to greerd& grq # nodular r ellt,-,- calcareoU. 

taxma repreac\ed 1n the abal.ee .-e USlJllll1' -=a:toeJ ptg\y9-

clost3!, c:r!no1d -.a, llhell ~te, and 1ooe:n, aba,cl&ut 

9?efga1tf (J.ccalt,1ee C and G)., 

.11:le 'ff>a' lia1stono beds are def'!na\eq the DOst prca1neat. 

'11.e Farley-. !beae beds are brollrd.d1 '° meMs ~, hard, 

dale.et &e-o,d.ned• maut.n ~o ~m bedded# and 1r.Ngular 
bedding p]anea. ~an color~ grain she, mid btdd~ 

iii not. aiq a,Uced from <DI exporNt'e 1io •• Da.t., but 1a alao 

~Jsad Sil • ldr:tgle Soae bede. cxbSN.t. a &me l!De-

ouned ....,,,so 1ar:t,,... (J'S.a,. 20). mile appe8.%" \o be 

oo1U1o CE pat .dMtlpl {7'.8. 21). ?\ 18 ~..unc note 1iba 

.. Iba aoan,.. pa!Ded NOka ee dlaaa\f.._ -,_tr are el.tbCt 

near 'Iha ba8e er na11r the top o£ tbe di, tlll4 c1o • 

oc-w'8!n .01hlll4 ..s.nleta. 1he famal ocd• 6)81 

'° be - c1Uf.-ent. tbCl ... ot oUJa, ot the Parl.t&,J 

9'!Plf:I, tt&t?Jr!• 9ell!• ~enainn1,e bt-JVIIMl1e, locelq 

cr1Do.1.d --., -4 ahell ~.. !he raa• m *1nknen 



nn. 2o. t,p1cal ftne..er,PStled, aphm,1t!e ~e o~ uppm- Fazole,r 
~, Lnoalit-,' J (see. 191 T. 11. s.., R.. 23 X.). Peel print, 
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b'ai1 20 to 2s t-. 1be loller cad upper l.Smat;one du 

a ttd:rl,y ccxastrd. thSok&kNla ot .,_ J.S tmd 15.o tcJet NGpeCti~, 

dl1le lbe Riddle Ibale md.t zian,m 2.S to 7 faet. F1glree 

6 and 22 tlhcN' "1d,aa1 rai. apoc-m•• 

nu. 22. 1)ploa1 ..... ot VRJII' L1Ma1m1 1n the 
nc..er .... torJ.Qg QtadJ~ IMll_,. L 



the Bom:ls' Spriogs· Siole 1s exposed in th1.s area, 

but at tibe same time 1t ia also qulio f!ICP08ed. Tnli-

cal.q the Dome- Springe 1a grem1sb grq to tan, pla\y'1 silty 

to ~. ~, ooata1ns plant re,ai.ns and bas a 

thickness 01' about J.~ test. A maroon shale ZOlle 1s located near 

the tippet" contact and locally th1a aone is cmrlam b7 a~ 

l.1me8tono. At Lar1ng Qt.1arr.y' and also at tooal 1ty, E1 l.S' mUes 

wen of '11e or Botmer Springs• Ule abale 1s a~, m;.. 

posed in ~t 1\ 1ih1ns· to leu than a f~. 1he ebale at theso 

loealilies i.s grq to gNDl1sh en¥• aU.ty, oaJ.careous., aDd bas 

di.ell ~ins or AV,,C~,e- !he th:!ming Sa pr,obablr &le 

or nan-depoa1t1on orer a atruet.urtd high• er m&'3' be caused 

by a local th:ickeling ot the s.n th1B area ( J~ am 
llawell, l93S. P• 180). A aimlar ttdmdng 1s recoe,:i1sod at RoJ,.. 

lldair Quarry- (tocali\7' F) end 1a OOb81&red as be1Dg camed by 

a etrc.ot.ural hSgb t.ba~ 1s erid'mc«t Sn tb1.a area. 

Pm!gJta 

1be or· Craig• renaaa ts Sn no.rt-ti omt;r,a.\ 

.. tdJnaon CotM)t a1mg ttie •ulbe:tn iovh or Cle s.. Fe ldll"Old, 

ar.l! 19 stt.ua\ed •llPO&lt m the cc4c- ot the area tlldm- d!.acusa:tm. 

I4ooltt!ea , .x~L. and M <PS.a• 2) an the pr1ncs;p1e secUooo, and 

vUl be· ..t~ to tb1a diam~. 
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~t1wtahe 

!he ~te L~ 1a cpoeed. in 1i1wt _.. alDbg 

road and ndlroad outs. -4 portiGba ot the f'ar1Aatim ,haft btc 

vnoovered daring q~ opciraUms {ftg. 2.)). the UC'llge 

tbiotmo.u of' lbG- 1a apprm:traaleq !55 tee\• locally 

the th!ckneu W\Y range tna ~3 to 68 root. Except. £or li)ca1. 

in llt.hology • theae beds are quite ettm:llar to thoae 

cpcoed Sn the Bl:mn«l" Area • • 

• P • ftlrl&r Lin I~ 
lC•TalAuv101'91kSbale 
A •--•fM~ 
Q-'-1~ade 
rr - 1,s.none 

J8 



fr1f>ie Limestoae 1:1~ 

'l'ho Fr!Bbie 1a expooed in the Ora!g '1-ea, am as 

eem1.cooo. 1!;1 t.he Bonner diacusa1.oo, a dGt1n1te 

tth~ess increase sout.bwards. '!'he Frisbi~ 1a mseive and bas an 

av~ tbiclmess or 4.5 r~, but locall31J1B:Y attain a thickneGS 

o.t 5.o fee\• Litbolog1.cal.lJ' there is oasent:ial.l..Y no ditterence 

between the Fd.Bb1e uni.ta elq,)QSed here and t.hooo ei:posed further 

to the north. Along Coon Oreek 1n the centar o! seotiml 34, 
T. l2 s., R. 2) E. {U)()&ll\y L) the Frlsb1e bec<x:tee divided near 

the top by a thin, 0 .. 5 root, se:iueoee ot male and ~oddod 

l.Jlitestone plateis lh1ob does not per-Bis-t l.ater-a1J3' alorlg the out-

crop. 1he lolNt" pcrt1an ot the Fr1,.sbi.e 1B 

oaaa1ve, but the q,per portion., 0.7 toot, 1a coarae-gr-.ained1 

pscm4o-ool.1Ue• and algal (FJ.g. 24). 

In a rai.l.:Nad cut approx:istieq one mUe eoutheut ot Craig 

(Local11;r I) aa:ae vw,- musual structures are dffeloped oa top 

o~ the Fri..ri1:d.e (Pia• 2S). !beae s\?'Qct,ree are •Ui:aa-~Jdqps• 

tba~ awew+ Jocalv a1a1g the oamng Uie Pdabie to be 

tkN•smped. The ONl"lJ'J,ng Qtt1odaro Shale 1a a.ttected Sn «J».t. 

eaae ot Iba lcar bede p1IIGb out er '11.ift O'f1fJr the top ot 11hoae 

•Wact.tJNII,- am the cepa- beds helve bee bcMad dtwctw1a!.. Ji:4'I,. 

ma1l1' qJng on 1iop ot a. Prbbie at t.bia. locatS. la a black 

abale aarkar bed. 9da bed oaa be traced 1IWl _.. Ind is tt,md 

J? 





to thin ovflr the tops or the structures, S\U~i.Cg that ther bad 

elev-eloped prior to black dla1e ~tioe. 1!.ie ~or~ 
~lthJpsl' bu DO\ be«l datemined, b't& 1'l-om 1ibe1r poeudo-brecc1a-

ted appearance the., are a8.8"IGed be a depontiona1 .reature. 

1h1s 1s tho only ex.poeur-~ where this .nomalous eonditi-on has been 

obs'el"l"Od.. 

~e boos tm1ch ctmprise tho Quindaro tilal.e interval do not 

gr~ froa t!lose doocr.tbed in the t3otlDer' Springs Area. 

a dark to black eh.ale 1a 1n contact vitb the 

lb!or~ frl.sbie, but na.mal.l;r the mUre ~ClCe Ja campoaed 

or ~~ing thin lluestmes GDd brom, • caloareou 

abalca. th the raill"oad eut south of Crat.g the cdddl~ llmeatone 

'f8r1es 1n th:fd:.nesa aJ..ong the exposare, rangin« from o.6 to 2 • .3 

teet. 1be "121elmess o:t the mo1ntatna a ..f'air~-CODBistct 

aTGrage of .3.s feel. bt$ o.5 mile narthlllft or Craig a1ong a road 

cut (v,caJ'tq J)1 1ih1a 1n'9rn,l 1s 1vtmd '° tbiD OVf!lr 

a verr lbcrt. cUstal>oe. 

!be tauna ot the Qa1ndaro, u not alJm:w,t and baaicalq 1B 

Ille same as ht ~ed. in the Bcme- Area. 

The .Argetl'Une -~ 1a CILt)08a:l in tJi1s C'Oll 

and: tr.U.b the mcepUoo at lid.Dar ditfaNIIC• the 

~1ceable var1aUcG le ccocerDed with '11e mture or the uwer 
1118aiY'beda. 
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1'he 4'V'8l'age tbiclmeu of the .trgmt&H! u 20 f-', but 1-t 

mq range, from 1$ to 25 feet. 'i'hen> appears to be no t.rond to 
the 1ib1c1meu nriat1ona and iae wi'ter constders the to be o! 

l.ocal ccaHquence1 perhaps due to sur,face 1rreguls;r1.t1es 1n 

the deposi\i:OM·l area. Coneider1ng the av.f.!l'lage thiclmess d11'.tcr-

encee between the Bowler Springs and Craig Areas, th-ere does oppcar 

t-0 be a aUgbt thimdng o1: the Argmtiae eouthward. 

!be upper EUS1ve beds ot the ArgebUne northeast of Craig 

and 1n the railroad cut .turther south~ care ~cd, 

oolit1c "osagtt-,r (F.lg. 26). At Loeality J• a l10l.l.mlmn 30ile is 

asaoc1ated US.th tl:da. --1-n bed a!sdlar to \bat ldl1eh vu recorded 

et 1ihe ~llid#\7' Qaau, (Locality F). ilalg the aestern l\'\Gt"gin or the 

area t.ben beds become tngraental. ar c:nnoidal. and cmtaiD a smi.t.ll. 

pozrc<.rltage ot algal {~. 27)• tllmr~ tho massive 

uppc- m1:t al.mg the road cttt in the center of section 26, T. 12 s.,. 
n.. 2) E. 18 a bed 1a ·compoaed of a'burldantf 8hell ~a set. 

in ea a~ r.afin,x {ftg. 28). 'the stand !n rellet 

co the atrfaoe an4 • Yf!q ~aneo to the 

rock. 





?-



EK:cept far .a. noticeable th1.ckne:s.s dU'i'e!NflOe• the I4tand 

Crook Sla)..e. 1s .t1n1lar to that described Oit &»mer Spr:tngs. The 

averag-e thickness 0£ \ho IaJAAd Creek 1s about 5 reet. Almg the 

margin or the an.a this 1ntcrva1 .ts n~ieeahq greater 
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than tb.at l"eearded aJ.oag too vest«t"t'l edge. 1b1s evidence., support,. 

ed b., that obsarwoo at. Bonnm- Springs, strength.cllS th-e assmption 

o£ a thmnins veJXl t.ovards the GO\lthwest.. 

The fos.s11 ~tal s:one that bn!3 been rocordoo tor thia 

unit t(l.acr~ 1o .touod onq at the ra.U:rood eut south 0£ ci,a.Sg, 

end is not as abm&m'Uy'" toss1llterous oa d0001."ibed earllei-. 
l 

Feneet?'a\e t:r,ozoana, cr1Doid atu:wr~ im1denutted ~, 

ah&1l. ~, end sparse trllob1te4 bav<) boe.o oollocted tram. 

Ud:t zone. At other e.q>OSures this area the tannal contd 

1s W1Cb the aam.«. u ob&ta. v$1: 1n the Bonner Spr1nga .&Na. 

W1\h the ot the hrle., IJ».aatcoe apoaure 1n the 

n.tlroad aoQth or Qra1' {%A:Joal1'1" l) Ud.a aeqadlCe be4a 

.. cl.o8e a.mnttlea to ... deeoribet. Sn \be DoaisGr Sprtbp 

.&Na. 1'\o lbiolcnoea or the Farle.,- trm 24 to ;z and 

bu an --~ ot 28 teal. 

Tho cnq OGlplne exp>atlNI 0£ u..e nrr:i.;, are n :LcrcaltU. 

J and I'. (fta. 2). .llCQg the rmd out ot Craig (roaalSV J) 

the Yv-ley- 1a austn a\ '1.le bue and \op 11'1'21 



the cent.ral. pc:rtim being ~sed ot al~ Umeutone and 

calcareous ebales. flle ~shale seqt.V11Ce is' 

thicker than oarmal# Ws alma:tlality 1tt 'tq a th1n-

rur ms.t. 
The Pm-le.,- at Locallty I d1.f.f'en or the 

o.tber- Sn the area. flle MSSiYe beds have a. total 

or 9•> teet as oppoeod ~ -a nama1 thlckness or J .. $ t~. 'fbe 

UmestooA-9bale aequance is replaced b,y' a •~ sepa,-

nt.ed trcca the UPPGr atld loiter liaestooe usii;s b.r green 

Ml~ ebale. Ille UA)m' mass.h'o units are coarse-grn:lnod~ 

ps~!c, alaal (P1g. 29) and t9hov small acale c:ro:s-.beddlng 

oo the weathered aazotax)o {Fig. JO). lcJINst bod or \be 1JPl.)Ot" 

tl'li~ 1s • · naoooua aad 'Wl&thers wlih a pectdSar arrangms:rt of 

bo1':a. !ho 'f1PPC' O-f ~e Jarlq is Vet:'T hTegu,-

lar and a marl=- nl1f)f 2.0 t- bas bem e,q,osod. 

~- apoe1w:• Brxeet- Sale 11N ditt1cul\ '° 
loo.ale SD the ansc ..... lMI .t:roa 1nt«..Um p.1lturad - D~ 

oaa loca\S.cm 1, iibe. tmwdiSan Sil \ht.a .._ 19 8'!dlar 

lo the '1Pa ~. 1he llllrOCI). IOD4t 11 located 

b8IQ' the 1IPPC' omllla\ and 1a onrla1n l00tl)¥ 117 a th1n 

1tae 1td:01ma• or iihP• nnm. ~....., 20..0 tee\ 

!n f.b1s .._, llllt.d:l ill 10.0 hat l.eaa than hrUl.- \o the ncrib. 



47 

I . \ 
rm. )O• Small IOale ~clSqi OD ..... wed--~ Of \WC' 
nuid.-,e ., or ttie ,...1cv <~tv 1>. I 

I I 
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The Dormer- Spr1ngs 1a not, uposod Along tho ran-
road cut aout.b of ·~ but in tho lover tw JJ:acatone 

~es are devclopod. 'i'he UW8l'" ~• m.a1nta1tua 

essentiaJ..q the smne stra~ hcrrl.z<Jl\ TiibUe t;h~ lower coa-

Gl(E;l.erate ~s the section and 11Jtarsect.a tho uppcr-

surtaoc ol tho ~lq. This~ <;an be tncEJd lat~ 

tar aovernl .feet betOJ"G it pincbo.s out. pjgure .:n 1Umtratco 

the coot.act,. 



nc Soto 1a locnted 1n the aartb~ez-n corner or Jobns«1 

Count-7 rsnsaa River- and apprvdmately llWlrks the uestEfl"!IJ20St 

surtace Glq)O&Ure or t.he rlJ'm]do\te IJnoateae in the tmeas niver 

vallq. ~Gral exp<>sUNS were st\died 1n the area (F~. 2) 1n 

411 -~ to c1arit.Y \be lo¢al. atra~. 

Wyandotte lJac,stone 

Beoa:tJsG· of a Ngi.Q'lal. vest d1i> and local etraeture, cazq:>l.ete . 
exposures o"f the Wyandot:te Limestcno Ul'e seldm obtained. The 

Argmtiae and yoqer beds# 1n mcst oaaes. are the CDlT 
beds exposed 1n quarries• road cuts, :md stroam. !bere!'ore t.be 

diactlsatan will be pr!ne~ ccntsn«I to these ®'-• The 

tb1ckm upoaed rmaur• ~ o teat and doea no\ 1.Dcltrie 

tbe Qa1ndaro Slale and Pr1abie L1mestaDe (Fig. 4). 2bia IIOuld 

inMcate t.ba\ 1ibe W.,antkMie ooul& bavo an Cl'f'C'llg~ thiclmeas of 

onr 6o.o teot. 

'F1Jtk 14ete$9D! !Sfbl: 

'!b.o ~1e 1a GJp)8ed at os,.q one lt,oaJ 1\'r 1o 

t.bta area., t.hat be!Dg iD a d1\ch looa\ed at. sE¼, BE¼. Bii{ , sec. 1, 

!. lJ s., a. 22 L At \his ~Sea the Fr18b1e Sa lltbolagioa:l\y 

ctmlar to bt d11dl bu been deaor1bod in th• Bonne- 8prS.hg8 
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Area, but there bu beGl a na\iceahle incrmao 1n thi.ckness over 

tho rhort ~e. 'J.'be Pl"!able at tb1a is .3.0 toot 

thick mUo ~tel¥ J.O ml.ea to tbo northoaat,, at Loring 

~, it measures l.S feet. Figure 32 is a peel,-priJlt or the 

Pr13cd.$ Liaestcmo at. De Soto, ill..mtrat!ng the no~Uke" 

algoo cbamctarisUc of tb1s uns.t.. 

I 

5o 

rm. 32• ~a-ltke" •lpe SD~ It .. t.he De Sot.o 
Aral ( Sm• l,, 13 S., II. 22 II.). Peil _ \ Loi, f . 

I 

. I 
Sid• !:rJ, e !s \ 1 

n,,,.., 1a no IIDN> apa- or llbllo\ ~ t~ De Sow -t. \ 
I \ 

/ \ 
: \ 
/ I 
I 



Oood ot the J.rgen\.iAe L1r.aestono aro rest-ncted to 

qwwrios in the De Soto T1e1n!.t7. Dota1l.ocl 8'JXtT tho rooks ahol1 

thilt the,' do not &Jriate gr,~ !rOCl the onglnaJ. dosc:r1ption or 

Argllltine bGda in the .Bonnc,z, 't'h-0 tSSSSlve bod, 

midi ia exposed at Stllfio.mr (Looallty \i]) btla 

abundant arino1d and 6oll ~, scae ot which have bean 

~ -1:v a1D1o en.a. 3)),. !b18 bed at t.be Joooa 

Quarry ( W comer 6 Sec. 1- T. l) s., R. 22 E.) And the a 

·qaauy DOl"tb the llld.n Qtmz) b4a a ~tod 

a.ppuarauoc l'Qther iban bcdDg c.m:ra~. !ho th1ckneas of th.~ 

ArgmtJAo av~ 30.0 .to9', but tb1s ftFre 1B • ~c stnc:e 

tho l:Gee bGs ha\ be$ 

rm. 3.3. a»ell ~, emo llb~~ ~, fl"(D 
'f4'PGI" naadn bod6 smtloller Qlm:zi, {L_t;; V). Peel print, x-.4 

' 



In the De Soto vicinity the l'.sla!ld Creek Shale ts VttJ.7 thin, 

averaging approdmtcl3' l..O root.. '.fbe '1!21t 1s essent1all1' dark 

gray- to greenish grq, silty' and G~tly m:icaceo'as. At. t.hc Perry-

J<XJcs Qtnrr.r, the lover 0.2 toot or this bed is a detr1tal Z'Otle ot 
fossil ~ts (Locality- N). 

Far\9l L~ 

The en:-a.Uc ill.uatrGted b.Y the Par1Eu 1n t.h& area. 

surro1nllng De sat;o are or gr-eat interfJl:lt• BecatUJe of the 'l'Vlat1.on 

~ad desci--~1Daa will be treSented tor eweN&l. looaU.Ues • 

.&n int;eresttng tacies r~ oocur-s 1n an abandoned 

4ua'l!T;1 in the nart.hwut COX'DC' of De Soto (Fig. 3h). 'typ1cel 

Farl.ey ~a the beds 1n the lDver part1m ot the fi(llft'J• 

llhlle the~ beds be.1ang to \he Platuburg ~e. !he 

basal 15.o tevt. or the. rook Sa cbanct~ Far~ 

U.Ulologr, bu\ ibe uppa- 2 .o feat beccaea a coara~. croa-

bedded.- oolUie •oaag!.te" e1d1 1lll«1 taoed al.mg qa:z:i, lace 

1s replaced •~\calq lO" or 
a scae. '!he -~ ,otli• lOCD.\t.ob in. the De So\o area.., to 

tho .. 1,er•• ~, ._. 8uah an oo11,1e appear• • the 

tot> the la at. Penaer'• Ford. (J.oce].fV V) 1.0 mUe 

aodl '11a De So\o. In ta. put thate ha8 beeD ooatwdGl1 u 

t.o lihere i&be CNN-bedded~ belqa, bul. .flocm erideDce 

c>baeffed at t.h1a looal11'T, pl.us t.he Jfoll!dQ' Quan-J· (Local.1tq F) 

and a 1Mal1\y aoutb or Craig 1n the ra1boad cut (Locallt,y-1:) 



it. 1a cpparent that theaa beds beltllg at; the top of the Farle,r. 

1bo or roaa cpoe.S 1D Iha~ Qalfftes 

(JAoal SU. W CDd. It Ml OCl'IMII' Seo. 9, !. 18 s., a. 22 L) attarda 

ano\her opporlwd.v '° obaar,_ a looal r.ctaa ct¥v,p. Jn the ma!A 

ctuan., (e.g. h 11d JS) ibe 1s 2S.J tell and 1e oca-
l 

po11e4 two 'Uldb NP811t,W b.r J.O .teet. ot lll>ale. J.eea 
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Vian• ~er or a .u. to-. nc:ribvael, Sn~ ale!"f'loNd a1mll11rr7 



<itlAl'l"1' (Looality x), the J'arley thickness tota.18 35.0 reet and 

diapl,rtys no a;ppard dtale breaksJ hovera- near the ldddle or 
th1a sequence the l.1Jllestone beds are sopzrated bl" tb1n ZODeB o! 

tossilJ.reroua., calcareous abales and. uadst,ones (Fig. J6). It 

1s amnl:l8d that the aiddl.e aha:Le bod jn the main 4Ul'lffY' hats uder-

gone a t'ad.es dJange to tbe nartbvest and ls nov represented by 

the thi!J abale and llWd8tono parUnge observed at Loeality I. 

One ot \be rmt Sntereating se®iona ot Farley Ur.!.e8tane 

exposed 1n area is that lil1ch 1D looued at nu Creek Bridge 

on Xanaas H~ 1!)1 east. or De Soto {LocaU:b)r Q). Al®g the 

east bank or nu Creek tho hrlq 1a part~ exPOaed. Die top 

18 covered br debris mile the base 1s below st.ream l.ffel. Bear 

the base or ibc e.qX>tnu·ie lies a masai,ve, ~.ned., toc,811:--

iterou bed 1hicb bu a Tel7 hT~ UA>C" etrfaco (Fig., 37). 

Onrqmg the surEace :la a thin, ow 0.5 hot., llmesiorle bed 

t.bat ccmta.tM fMp>Slta. !he lb1o1mesa or t.he 1lpf)er 

bed flll"!es bl tba.t t\. la tMl1 ar atec,.\ ortr tlbtp• • tula 

1n the &NU beti1188b. 1he tllxJwe and below th1a fedure are 

QPSca1. ParMv ~. th_..tore the 1rreplar .,.... 

.tace bu beeD o1aae1flec! • u or 

0.1 Idle -' or the nu Creek leaticn 1a o.noUier 
\. 

Farlq elpOll'aN alq tibe DCrt.b bank l1ll. Creek (J«alS\7" f). At 

tld8 ~Sm 'U:le -.- .. UQIU,~ c1ellcr!be4 pr~ ia r...,.. 
nued, bl$ -- IIOl"e 1a the ,nua,.a] lli _. .. ot dip 

eapesaed by' 1M 1owr beds { Pig. ,S). I\ 18 a1ao no\ioed th.a\ ibe 



tlF•tipp« .~be&, 
m - Middle ebal.e 

• LP • t.mrEr ,-..1q beds 



na. 3T. I~mmt1cnaJ ~tu 1n tile _.~ Lhlestono at lill 
Creek Brld'ge,, cxie n1le eut o~ ne Soto, (wca1i_~7 Q). 

1'lD. 38. hrl.Aill,f LSwtQDa eq!C4\t 4 IICl-lll b(Oak ot 1111 Creek 
at Do~. Jcau (1.ocal5t.y- T). Lolrcr' be.18 mc,w •lirctc cUp. • 

• 

• 



dip docrea.se& 'QPWaJ'ds near the top or tbG e:q:,osure the b«is 

·u-o nea.r~ ~. Flrau \he evidebCe observed, this tea.t.tttte 

ld.ght bo assumed to be a minor tlaur~ or caused b.1 depos~ 

UOD in. a smal J local basin. 
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The .faunal. ec,me,at or the Farl.q, as a diole, 1s no dli'.fErent 

tbatl descrl.bed mrller_ but locally ill this ara c~ ~1.M 

occur. Al.though ce~ occur 1n other ~ers of the rl;Jandotte 

~Olle~ the,- do~ attain the abundance rourn 1n the Farlqy. 

It ma -witb the aid or th~ ~esimns that the bed.s ava-q:tng the 

~1;? were coruddered ~].qr. 

Bomer Sprln@is ~ale 

1he Bomur Spt<inga $bale is anatber vcr1able- tcniat1on 111 the 

ne Soto Area. The th1ckrJees ot "1ia um.t x-uees t:raa ho.o rest at 

the OQl bell" of the 0rdbalJce Wcrrb (tonaU\y' U) 

\o 1.2 :teet 1b the lJOr1.h1ft!lfJ\ eat'IKa." CG De Soto. Lltbo~ 

iib.a-e at"tt ffl"Saticm Jn fib:e l3omulr Springs' tba\ fr(a a , 
exponre at Sxt)f1r a a Qoazx) (Local:1t,- V) to one that 

GCMa1Da lenaea or a1liatobe (JiOC8l1-'7 P) or abe1J-

~ia (Loca.11'7 U). Ala:tg tile N11raad t.noke Gl t.be aatlb side 

of De So\o• the Bomia'~ 1a sreard• ~to~. all.fv# 

ml•eoll8• eel~ and bu • .._... "'1.cJtneaa or 

1...3 :r.. In Glq>Q9UNIII 11bere !arma.Uon 1a cloael.7' 8'Wlar-

to tile type aoaum the ~• ts PNG«Jt {LoaaJi~ w) 

and 1s oveJ"ldn ·"noaJ'\7' bJ' a "panfqf' 'there occur 1n 



ibe Bonner Sprl:nga~ l.eoses o-r ld.croc::ro~, alltstone (Loea1-

.i.ties o and P) r.tb1cb &> not persist tar q- dk,t;a:iee • . 
:rt ebould b4 -pointed out thn 1n alihough siltstone 

beda are bot deral.opoo., the !'~on is Qucb i:il.Ql"e eiltq than 1t10r-

u1.,, and abundant plan~ r~,, 

In ~e nartheast earner o~ the Sunf'lower Ordnallce Works 

(Locali..t.,. u) th~ occ:ars a local dare:lqneat of~ -.shell 

l:xrccoi4 (Fig. 'Jf) aid ho).. tt:ds bed 1s sit.~ 16 .r~ bel.ov 

Plattsburg tii:lestone and 17 feet abcw.e pl:'Obabl.e 

hrlq' that is 1n the ~eek bed. It: ts the writc-•a 

belld \ha, became ot the ~1c relattollsbipr ot the crosa-

be&led l:rreocia it 1s best to ~der it as a ~ed l.ens deteloped 

ift tbe -~ Springe and bo:vmg veey llmi-ted ~era.1. pe!'Sis-

tebce. AnO:thc- po:t1-s!b!l1:t;;r 1n these bed$ is lo wdn-

\ain the. de&$t'iul oft.be Bonner~ as~ a llbale, tar 

coav.aiEGCe• m.d to placa the 1!1Jlw1al 1n one or the 

.. Pl"~ the 

1'he mater.lal oan l>e easbard te ?suer's 

Ford llbere 1' ha easoc:ltmd vS.tbt lbe .sbelJ.. ~. sme plant 

~e:aaitu, 8Z1d coal. ~., 1tds 'bed ts: fb\1!14 \0 be abmt the 

~Lo-. U · baaed on. c~ z,•atna~ ,end Sh fihe 

._ har!zen as tb-e ~ed 1thell br-ecC!a 
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Fm. 39. Croso-bedded aholl brecoi.ll e:;poBCd 1n the .nortboast corner 
of ~e s~ Ordn:lnt:e Yorks· (toe#13t,- U). 

m. bo. Peel -print or tho shell bref:da~ 



Alao et PEl'lmr1 8 Ford another &bell brGCC'io bed that includes 

ll"3Mite pebbles: appears (ng. 41 mi 42). nus bed lies 1n the 

same J.oca.tioo as doea the cross-bedded ~iaJ. vest 

0£ Springs (Local::S:ty E) therefore 1s considered as pl1't. 

the Marriam periber 0£ the Plattsb11rg ~- ru& 

bed can be traeed ~wrd and 13 1'1COunter-od at Loc-ality 

o (~ ., Sec. 35., 1'. 12 s.~ n. 22 E.) were i.t lies beneath the 

G'ld ab&ve tb.e "~ l:1mcstone zone in the 

uppm--Borm.erSprlDp. 

!he !"a.tna o£ the Bealer Spr-~ 1D essent1al.l3 the same as 

that described in 1he vicin.1ty Qf" the type aecti«i,. but th~e is 

an inereaa& in plant-~.. 5-o .reet- below the 
uppe.,: contact. 1G l~ a zone that iooludaa abtmdant 

cm UEro:3QtW! ...., I~ 

ihcn ~,a m:kr. lib1dl iihe 

~s or the~ L.~ wwe- a 1& nacesa&l7 

"° obserTe Che ~tte Md its -irelatiarddp .uh «ti>jaa~ am. 
~jacd '21.\ta. the LlmeatoDe i.s a TfSf!7 

of beds tihich &l'O abale., mi.le aws-

the W;r«mdotte u a aocon~ l1al."liEll,T th1dc-.. nQ.UieDCe or dlale. 



rm. 41.. 3l,aU br~ch vtth l1ma:dte ~, J.ovar- Wno-
-atone, Puneta Jbrd (Loca11ty V). 

I 

j i\ 
Peel of the ~• Unm1\e 
Wl I . \\ 

\ 
' 

I 
l 
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Theae beds are tJie- Lane and Bonner Springs Sba.l.e tormaUooa. respec-

tiv~. Both cf these shal.e aequeoces are coo::ddered to be delu.ic 

<:rr very shall aw r.JarlneaV 1'he ~e th.ills tc the aouth and ev-en-

t~ pinches o'at in. ncrthern Andsraon County. It is evident that 

south o.£ the "Pinch out." area the conditlolls and suppq were con-

d'ucive for sbalo deposit.1on• wile to the flQrtb condiidons were 

~e.q ~o depoaitiai. Parl<hurst~ a.w. 
(pe:rsona.1 ~), in bis aubs.urf'o.ee mrk with lCaMas 

Ci.~ Groups, hu coostruct.en three east-west ·~ 

Da1!theastem 1tansaa and bas :t-omd that the 't~~ 1s 

pr~ rostrlcted to the F~ City Basin-. '11\eae bEds m:!gbt 

be COD:d.des-ed w rept"esem. a mjc;r or the aea 1llh1cb 

th8l bad tl~ or. as is DDr'e lJlcel3" the case., cbaDges 

in the rate of supp~ by stream., 1n tho tl.uatuations 1n 

the~ o,t lime aearet!ng m:dmls er cot'lMtions· oandocin to 

inarga:rdc ~taUon. The l.ength of time required 

ror cepordt1cn the ~te ~, msd diacllSSU'll ot the 

Spring8 ot the p1ncb out C'S 1a bqcrtd 

~e OCqpe tbSs ~• 

!E'tlll,W> DESeaml0B OF 

!he Msld.o T.blaa~ repramb· the 1D1tial depoflSism of 

carbal:ate uter!al. ill the area or attrV• am .baa~ of 

the lCMr ocmtaut. it cu be utnaed tb&t 

was l1p0l1 a nearq plnmr nr.ta.ce. the Vdcmess· varia1wx28 not;ed 
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mder detailed are gradual. and -arc. pa:-ha.ps 1mftcative 

o£ e. eaat.J.y 6l1r'faee that resulted in th1.ckcn1ng 

the 210ut..~. 'i'he FrC..sb1e 1:1' pa-sistent in litbology', and DO"'~ 

lxJ.D an np:m:liti1c t~e. Upon cdc:roseopie m:rmd tl$ti.on t.'11.G i:m.t 

mom nlEel"Ous shall o£ 1trl.ob a raa have been encrusted 

by algae. 0ot~..e1i aJg:te are also ehm-actari:Stic of this 

llD:1t nnd ere dispersed~ La.ne (1954) has mdioated, 

his study o£ the Gr«tola Formation 1n ®ut.bern KtmB<"'S, th:l~ 

calcarooos al@e are an indieation of aball0tt (l.es# than~ toot)~ 

cl.ea:-, ~dsro~ quiet~. 1bile na.-ttm (19S7} baa pomteci oi.tt 

that. ~e <:ccdifd.otl:s are ~o to algal. ~-mt. 

tbm tb-e aleaej ~ta oecur,s moat ~oontly., but. even 
3 

:tt; ms no\ o.bundrmt.. The reamn :toi- th.is l2ck ot other :raunn 1s 

n mt.tar -of caijecture, but. posaiblJ' depth and :ralinity ~e ~. 

1f'rcQ the above evidence ii ~a log1ca]. 

e1:dlflr ex1s\4'd ~ou:t ~e;i.. daring depos1tdon of 

the .. sd that tbese Wf"e D1Dl tbat a~ liJoo 

eecreting- «nbel• nro acUTe.. 'Iba, 11f.tter ma d'mllcw~ cl.em"» 4bare 

rwcmJ aalbrtty, and ~. Tho laot bt shell 

n rd.a ian 1nMmrtm Cllt."l.'.'Ellts litre and 11m-e 

6le tbe ~f;s ~'tit the are4 .f'rm; the 

or 4n1M:al bNa.k.age. -~·. 

1'he ll>PEf:' aurface of the Pr1sbie: is cbaractedstically 

poambq beeaae ot t1RVe actw.:c~ er a mncxr 



regressive t'aCtor u Mored., tor~ (MB"~ this un1t 1s a. 

thin., 0.3 to o.5 toot., black fissile dia.1e, indicating local. l'Gatric-

lion of the seas. a:>ore (1929, P• h69) eta.tea that conditi.ons ror 

black ebcl.o accu;iulatim llt1gbt develop as a result or restrleted 

·circu1aticln due to abondant plant mttet".. 'lhl.e plant lira, perhaps 

sea weed, dcNeloped aa a result. of~ ot the water thereb:, 

al.low.big greater light penetrat.ion. flle blaQk Colar 1B due to 

divided uui sul..t1de and partly ~ed. p~ mat.Gr.1al. \he.re 

these local we:e not 1n e.ttect tho circul&t1on was 

1tlC>'rC open mi not"mal g1"eGlish m:a,:r ;,halo we deposited. Such are 

t.he CObdi~ dnr-!ng 'deposition the l.or.er Qrdndnro 

Shale. 

the Quindaro., above the thin bl.ut:k shale :-,one_. 1a a 

eer1ea or 1Regu1ar al~ nth anv CA1.careow; 

Shales er ltlaq The 19UCJliifsh oal~eos. ebalas an 

almost dend.d 01' 1'08Sila$ tl:d.le $Mn ~Uc Umestonee 

oonta1n 'sbell ecbinoid 1'l)1nes• and a Qf 

small spaoga. Boore (.1929• ~) a,s~ epor.,gea and 

"'1\b an or "'1allow, c1en:r._ opGC.- \im'Dt vata. 

It 110Qld «PI,W- t.bat,.t.ollowJJ:;c 'the 1?4t~ -1e-~id.m, 

eea l"M'lo1~ tairq aballov Cid o:t.r., aJJcadng the~ 

cf ihm lhlGstoaes. 1iat'e ml CW::1hsat ectica were 

ettecUn dudna 1)CiDds or cart»•mtae depos1.t1on u u eddeaced 

qr- the at tbeae beda and the abt#Jdanoe ot shell. 1raa-

J'lfl1b. 1be 4t!l)OS1Um of earbonat& materdal was 1tr$tm-

np\ed !'Joca to time by the 1ntl.xm of f1De claaUc:s• 1111'.b the 

.. . ,, 



r} ·, 
/ 

resul.-t that. cd.csreotl$ -~ 01: V8!"8 ~tad. 

'the mld dtlr1ng these pario&s m'Uld (E(p]air, tho absQnce 

0£ tt:ar-!.n.e fossils. 

It is ~t to det~ the ~Otl3 d~ 

®e'1~ ceased cod t..~ ws ~v.e fo,: r,r.r~ 

at-~ depoait.4.,Qtl. Local.1;7., tbs ~,- tb.c 

t:bao end t.b.e Argecrt:!ne t~ is ono or ~!®-

It !.a- 'bel:18"-1 1V" the th4ii ~tim ztme is 

·oailft ttt a da:::t-$"Se :In the tine e~io fl£ the baldn ar 

~t!' a ~e-dm ot the ~. 

!ha ~,. far mast -~, -fA ~& in 't¢:ture,-, 

but. aonta:1ntJ S'.'¥tll dhell ~• 'ale f"4WA 1l'4(;rGSCfltei 

in the ts m.tb..- $pat'Sci mlh ~, la:rge eta~ ~, 

:md t~ bdnl mes\~ :tound. fauna 1s 

c?m;riaat~ ot Wl'lo•• ~- ~W_ -~... tooal}T 

..-o o~ t~ tb4 CCJlttdJl, ~dlta or 
taT#JQ.1. ~• 1be NOUng . ..- at ~-~• .. 

~ -t&lllT,F, lfdch lo Ooalqr-($). ~- the 

or -c"m.,_~ nodnl•.- 1N:.«fl oa 

ot ibt11 Arcen14be, 0. ~ -~ad ilb:l~ou\ th& un1t, lltld -are 

-~ to be ot ~- • ~t.Jtas upot11'lkh ih1a 

U bUf4 SMJ (l) -. el~~ o£ nod»l-os 

1i.O be to \ho boddtrng, {2} tho~ 

the- ~Ji«iaaav1lJ' the planea, 

-1: ( 3) th.at ecmta!.n rllell lt 



., 

is assumed that ttle silica ~u.lated as gelatioous nodules tidch 

vere iacved about the floor- 0£ the basin: b7 Cl4':t'UlW. !'his movo-

mettt ·the si11Qu gal to :lneorp.xr.ate f'Gt"eign saat.eri.al pr1ar 

to sollili ficnt.im. "!he thielaioS::J ~i.Qns Q~ ft'Ol3 

oae loeillt-y ,eat.._~ to oo at looal !neg-

ularities on the bas3.n floor~ but 1be «~ tl;dckt"!lling tmRJrds 

the north .1~ a. pe.e1Qd of in that 

~fbobadn. 
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ft& sea that mdsted 11'1 tl.ds area t'wriDg deposi~ o~ the 

Ar«~ t.:t~ to have bO$J dlallow,. cleair'.1 ~. 

end~~ ••ea and~ ,~ ~'1Ue 

teidure emrl 4Glor' -~ ~a ~ka u as-Wttg &.ag-

o.r ·cl.8a:P cond:1tians,1tl:lle the: -abundant- mall ~ts. 

~#' fmDl1 Md :lndicate 

warm l.lat'v 'fit.1th~~. The ffiOti. tbat. tbese coodj,t_ime 

.t:crr a relat.i~ 1- 1a 03" the ~eab~"EJ 

~mess-ot these. mi't#.. 

1he cf th• abcw a.. ll8Z'kea ~-o 

ir1 cari,,~~ !base ~. ao noted o«E>lier-. 

~~-•·~•Gd. Sn--.. caaes 

abc.w ... 91• ·~ ~ban-~ 

iated. vtth -th• t,parse- to illilea:1 ~ed-'reaailt<i. It 

was Dotul tr~ tha't. dmlla;r1 cl-.r,,. qalet; CONftttme . 

..-e f« Gl&ae te f'lourl:A-. or __,_ have 

been ~ve upan ocoadoa 1n ·to tanl Ol'O dl.eU 
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so that; algal could be Oll all sides. 5"!lina bas been 

noted aa be~ ~ed 1lith the oolitic "ooagiteft bed m tw 

plaOOO·• !>!bore ( 1929., P• li>h) pohrts out th.'l.t heavy milled pele-

C3POOS ara considered as being associnted vitb sb.'lllc:v vat·e: con-

d.itiam and th.at the:ro r~ are do:ninant men e.ss.OOiated with 

oollies. I~ als.o- states that oott.l.ed ~nes are. ~sociated 

tdth algal ec%1-ditioos and m.w bo caused by seleettve dnloodtiz.at1.cn. 

It is th('!l"Qf'are i.bat the $8!le vero· ~, quieter, and 

n:>re sa1.irre tharl 'bdore# bat- c~ts haw been locally 

in crd~ t:o tranaport. flbcli rem=dnR bul tba pcmit Cf max:fm,u 

fJle d~tiotml area. 1he .oolUio wosag1tef'- zone 

ia c::a~ cbara.ctcr.istic or the eastern~ this 

drlJ.e t!le &ane :!:I ass.ockted u:itb t.he eent:a1 and wst:m.-n 

po;i,t.i.m. 

!be sttr.£aae the JrgeaUne .1B ddr.h be 

·1lld!cative o't wave .end C'U1Td ,open "&positUM:l floor 

(~. la). 

Pol.loll:b,g tbe: condtt-:1U:ts t~ tG depastticn,. the 

ai-ea ag;dn the site or dmdDQ~~ alm,t;ioa, were 

St1ppl1ed qr nnam:, or~~ ~e - ~- 1.'b:ese 

males '1dcken. Darih.w:ard into tbG baS1n and 

are to 1.'Udis O"GT~ an-ty ca :r.1caeeouo.. 'J!le 

d~.c foeaiJ Nm-"dns· .toand 41"81:e'ii:S!~ t~ .. 

and plant rsmina., CQ:d1\1cos '~ to have 

ed.ned d:uril1g tb1s period are OllOS at Dea shore,,. qtd.e\_, shal].Q'.!i2' 
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F1tl. b3e l:tz-= v,,,]AtorJ, \Md' ~ ··1· ·thG Lhie-
..... "' .. .. ~F. ', : 
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I • 

\ 
l =te:r. 1'he ba8in tor these ooncl.utdooo m-o plant rlif1W'.it:m present 

along bedding plnt!es indicating that the,r set.tled 01'lt under- quiet. 

vater eont~tions. The :tiog-Jloid trach1opods,, according to Boore 
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( 1929 # P• t:69), pr.et'er shallow sul:,...Gallne wter and indi-

cate a nearby fresh wtar ,source. Tbes0 coodit1ons coil'm.de closel¥ 

w1t.h thf.! litbol.oglcal. character of th.e maloo. 'lb~ !assils in the 

de:tl-ital zone wicll OOC'l1rS l.ocalq 1n t,he lotrer portion of t11is 

.a:eqamc.o are thot>ghti t.o have bGOB c.an'ied into tho depositional area. 

along the uwei- contnot .or the Island Croek 

occurs a 'Ul:.in~ o.5 toot, dclirital zone foesil ~ta. 

this zone ts ini.i~Ed as repreS~ttnu amll local. depresaions 

ell the basin .f'loar' that were aecu:miaucn ~tes ror tbc dct.riW 

~edal. ~tion o:t this 14 eonsidered to nave 
been by ~ivo along the bobt.c= ar gE!Utle wave 

ect1cns that tlSONd across this BhalJCN. area. 

The ~e;y L'!mestene represdlts the :t.bs:JJ. 
carbc:ad;e ,~. '!he~~ of' this 11~ 

1» ocmpl:toa\ed ~es~ a Telativ~ period or ~<il 

aa iodicaW -- ext.reae W.,c1c:necJa ot tbet,e bed.a.. 

lo..- ~uu beds- Mint#dn e tJ>1ckneP or &bot$ 

3.5 t'eet,. bd loca1~· JIQ' tbickeo to lo.o teot. 
rocks poese11a an ~!Uc taduro.- but ahel.l. 

rmtd an tbtaJd in •e mfir¾x. ~1! am: ol1ur 

brach1opoda_. ~t ad.no1d attAs, aparaa Edlca:>1d 

ep!nd and OOQtr in the nn-1.q. \'a.th \he emeptdon of a 



Ytfey local area neai- tbe sea:s· during tb!s- period 

ol ~'\ion were cl.ear,, -opel'l, shall..G\t1 ~. 

~e abur:rlmlt dlell -and ftmestrate ~oans &~est. to 
tho fact that curr.ents wa:re PN)ba~ stroag and the bottcm was 

&£ sbEll.1s, ar rock (itbore,, 1929, p .. k68}. The lacallaoo 

O:t' f;J.E)m.?" the- base of~~ ~t 
indlcate tb4t. c.ofidi.ti'OtlS trore C<>Odmi.w £« -their 1na1\u 

or that. the:y vere carried~ the 4.'t"ett• i!lich «.- possll::dlity 

ace~, it is: -to i»te \h.tt. ~«- b~ 

ab~ in the _..,3.q and ee ~• in ~.sr becb o.f t2:da unit. 

~., 11" cmdit:fOM vc-e _,t, oou1d ex1.st• 

«md1t1<illlB did uo\ l)Ell"s1sti a large ~ . °'" t<r f1t\Y 

httgtbot~. 
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Di \he~ srQI. the lmmr- ~l.e:, bed, ii,~ 

oolitic atld R, 1s 'tb.et-afbN f.haf; vltbin A v.qq 

#\'Mll -&N!a the cleo:, ~ed.-.. 

ml.1ife• @d ~,rlq lli01"8 quiet. ~. 1bu ~Sti<!b -~ 

tar «llf' A Nl:ati.'Vely ~, amce the, nm:h ,outtgQ!t' bed 1$ 

atntl•· fio 101iber l.'41ler FulAip' lZd.t.s. 

nt.rJng the~-ct ,_lt(r' deposl-UCO,: Q.~!c,na 

out: 'bu:la ~le.- ~. aid --.,t.Nr>. 

men,tsrqe;tzooa .~4w.e~t~toal.~Hme,.. 

a.t.melf llld abale,, to cmt~ ~ -B~ton," Fortlow:Sng 

\be 1u:t.14al ~t1.cn o~ the- ~1'u., fine: ~See 

were the trcm the .aoutb... \bese maleo do no.t 



e:rlat ev~e:re at f.hi.$ h.arizotl~ but a.t'e s&smed to have been 

supplied to amc areas and ax,.lnded fra:1 otber:-3 by' ue:t.ts that were 

on the 'MB1n fi.oot". A cont:inuo-as aec~ 0£ this 

f'ir..c cl.aBtic miiet"ia:l m.s recorded a.t too Slmfl-ower Qu;J;rr:f 

( Localif;y w) aout.h of De SQto aDd its .t"a.cios rel4tionahip nth 

Locality X • a short distanc.e northlleflt U'.lS cl.asc:rlbed 1n tho section 

covering detalled stratigrapb.y. Further north in tho~ Soto area., 

&l,,~ the seetiona are n~ cor,ipletel,- axr,osed# it. thnt 

coa.tinnous earbonat.e deposition took pl.ace. Fros other scct:ic:cB 

ntdied to the east or DG Soto 1t appears th:n the shale 

edended hrtber .pa~ into tho bE!Gin and tR%'e m'Ab>doo :f'.rcQ 
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the De Soto area 'b1' .a loCll. in tile basin• rn tMD- aree the 

t'd.ddle Far~ is mar...od b,- alt.-natiinc limestCDeS and .etulles lil1ch . 

pr-estm.bl:,' inMcat.e miner 08dll iiimls ar the sea w illtei,d.t;t.ent 

cf' fine ~ . ~. At I-oaal!t,' aloDg the ralll"oad 

ecmth of CNig_, carbanate depos1tdm was- ~entiall¥ ~. 
tJle bc&J are poor~ C0ll80li&ltied• ailty, ~osaiJ S tC/.!l"Ot11S limo. 

.. :!nd1oating that. tba wata,, tns "~ during the 

of"' tciae. narth,t f1oOII\ Looa.'W;J' z to Bom1C' Spr-1bp. the 
' ~"-'-~.a carborwtlo depoe:IH.oe 1a 1'U'O marlced. 

de.poaition took place ~ ·~clear• open, d\allov 

-...conrH~Cbfuind.1oaedllftbetbna.and~eliherocka. 

!be ...,,.6 ~ · or the beds and ~ed shell trae--

1kt. atatcq· ..-e ~- t'!iese .~ 

vere iM~ .trca UJ:ae \o time l:J.1' en 1nci--ea.M 1Jl the 4L10UDt or 



tine olmJt,ic eaierial -13".ipplled t.o tbe GN!8 • Fan.-1 ~~esent.at.1-ve:1 

,oo-llect.ed f"raa the aha.las t:m.-0 ~y ~ita; :i!hall ft-~ts,. 

teneatrat.~ oryo~, and crl:noid ster:,iih 

The envirot.w,..ent.s c-ant.inued to be. ~le during -the d~Uon 

o!' lJi)pE!r Farley ~-- conditioos :avo~ to carbonn.te d.epo:lit.ion 

ret,~ed, but small., local s:truct.at'es com.~~ to e:t:i;st. and fad(§ 

~eii are tlt1llerOU&a CO?l31&9!dng the- ~ic ~ext.ure.4, t..'1-ie 'll8Jlt 
color a:ld. th.e of those~, it~ that clear,. opens 

~7 .sa.JJ.ne mt.Gt" wer· 11.lOS~ of' aree.1 but shell 

~ts f'.o:imd. in theae roeb that •ong. ~ts vere 

ethet-ive 1n the ~a,1;w? aleng· 'Ule basin ftoor-• t:rli-ts 

bee~ more .fra~iiema-1. ~, ~ttr;ig thn:t wave 

aild ~r.sit acticll -tends tQ ~4 af a. ~- ~Uc 

shell ~ta (fflG to t.h-e nm ts 
thou$bt - oo duo to UQ:equa1. ~ms~ or llDetllSi?.at-ittl 

or ~s int.o amall loeal. depl-~ 

Y,ear De .a saall. ~iQvJ,1 ~ondtq wmt- J!lat:ed 

t;a,. l~ t'J)e ea.use b ihu taat-ure Js. °'°' known, but, 

•~-.,._ 4bae ua.,,.e base.- 40d <N'$ 

~ --&ea~ Tbe fr'qra ed$ ~tac& ba# not l)eCll 

~\el.1 lecded1 bul 1rltG· the 30Uth d.tp 

$f, Lo-11t,- 't, ·al(ag tbe soatJ:i qe cf nc soto. mld the 

- at ta a\ 
y,,et 0£ the~~ ma~ into a local.~ 

-loll ~teq located 1n '1le P~B B'ol."d El!'Q• 



13 

1'he trend toward sbal.lmr.tng or t.be m.ter cont1rra.ai lllld is 

by the appeanmce of algal. $t::rwrt.ed sbcl.l ~ts. 

'!'h~e eoe.raste:1 suggest that loca.1l;r t.tie uater was stuillow., 

quiet J and s&llrte mo~ to allow algal. growth. 'l'he praseooe o:t 

¢ld other thick Emel'l ed. el.ama 3:$ also dlaractecl.stio o! 

fballow wt-er oondit1om, and the:, are the d.oml.ntm\ tai:ma m.stillg 

1n an . environme:rt eoncb:nive tG algal grosth. 

1tl:mm-OU4 -c~ OC¢t11" local v in the· De Soto vicinity. 

~e ( 1929;, P• 471) et.a.too that iihes,e forms, during the Peon.vl-

"f"an1an• are in habit. S!ld bmre i.:iare than normal susceptir-

bil.1ty to en~ dwlges! Froo this it. could be asaur.ed 

that these OCOUt' 1Dt ti.he1r natural habltab and Qt"e 

able to toleratie th& prop0Ged change.s in It l!d.gbt 

also be ~ -ed that, because ct the cbsJ:lb:ced ~ur-e of' thue 

tcm.s-., -thq wm-e mo-ugh to bavo been. cearr.ted ~ -Ule 

area b.r cunrEGta after death. 

RoCks that, ompo$& the~ beds of tbe Parlq, range 

fraln. a.1,ga1, m!ia,. to ~ed. oollt.tc ttoaagttee" > 

'IO lllUU .-ppea:r to be ~tled Ol" nodular.. Hat.tin (.195.7) 

aua~ ._ prec!p1.tate4 ool:1tu m,q occur m 
areas --• Qee Sa aboYe Donaa1 Al Sn:tv and plant lite bu 

redtl)Gd ocben dfodM ---• <Pt the wats. !a- raated. earll.tr, 

JIIO'iUed liaestollee ee &819ignabl.e ~o algal 01.dg1n and ~e 

ftil.ectlve-dolad.UsaUoll by' ~.. th1a er1dellc-e 

ngges.ta f.b.n the water vaa cl.ear~ relati,rel,r quiet.;, ahall w. and 

abo?e DCJrmal. salinity-. !here was apparent~ sme currEllt act1cn 



Tib1oh resulted 1n the 1.ccal cross-bedd.1ng o£ the "osagitestt. Such 

fc:tti.'!ros are also cbaracter'i.Dtic or sball.Oi1 uater coodi.tions. 

Local.1.7 the upper :rorl'ace o~ the Ftlrl.q 1s vary irregol.ar 

and ~eml!ab~ was e1t.'1sr Above m.ve base or~ even alxwo 

sea level. There does appear to have been n pariod during iiwJh 

coruiitialS werre constant for a relatively l.ong time. P'ol.l.cuil'.lg 

t.his pEl!'iod deposi.t.ico ms dominant tbroul1Pouh. the 

nrea. pr~ shale sequent:e, the !bnna- Spt-ing;s~ b&:s 

been considered to be rept"esentativo of n dalt1c deposit (~ua~ 

1956). 1fbe sea i::nat have bean shallow and qu1et :dlJce fine platlt 

rema.ina are fOtDi aJ..ong· the beddhig planes. DurJ.ng tho early 

J:base of c:laat1c deposition the F.lr1q;, was either not-

covcre:1 or part1oos '1\'?r-e exposed after initial. d.qx)s1U.on. 'lll1s 

14 erlderleed .at Locallf.7 x mere a conglmerate in the 

Bomlar Springa deaceods tbrotJgb tJle aect1on and is 1n con\aot 

v.1tb the Tm-la.,' (FJa. h4). It mdabt also be cot:>C:luded tbat ..,. 

err c'Qr.Nl'1ts 111re l@Jll;r etteclin h order to ·t.bla 

mat.141.. 

Daring tho otb4!1 perioda bi tbe histo:y ot lbe 

lbnnai:,, Spi-Sbga- mve and C'Cln'eat aiet.1on ms ettcm.ive as abom 

bJ' eeu. brecc1a and ~si ailtatone-. 

7h 

It 1# \o not.a that tbe mell brcccia .. , 

oCC'Ura ! ~ the Sll!le area a IJl"OPOSed tor the 

d(gx,tdtim. of_. ~t.al lllterlal stripped trc= 

Farl.e,'. It 1s uamed that the Pamcr•s area. ma a CCl'l.t.izm-
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a1lT subs!iUng local bmdn fOJ- a ®C1S1derable length o! t~ and 

~ed a th1ck o£ sed1iaents. Dui-!rig the ~tuott 

oL the :hell brecc!a. 1ldch .1s. tho~ to have been-~ed 

the h:fsin.1 the lila'ter -.s $hallow and c~ aat1on cawed 

~e mtmia1 to beccme ~e&led,,. 

l-hen conetderillg llotmer Spdngs .. llfitiee aboul.d 

be 041.led to tll~ ano:iaJ ova situatiQn that m ·sts &lDng tb-e western 

~in .o£ the aea. T.rellding 1n a ~~misst. direct..ion• 

frc:m 1.he expo,:nn-e al.cog KaD•11 mem-v" J2 (Looal.itJ' E) through 

Loring Quarry ( Loo4l..iv B) Gd into De Soto,. th.iiN 1s .an extrt'm'l 

ih1mdi:g .e.e the shale. '!he-~ Sp?'~ at. these locil~ties 

averages about 1..5 test 1n u t1ppQQed: to at1 ova-all 

er 30.0 reet- e.1a~. 

1'h!,s, rd.tuaUcr.t conld be- ~Jained. Ja wqn., 

but tw-· a.Ucm.~ m-eJ (l) a~~- _, tid;& iiirend, 
,· 

"RS !n. -~ lo.~ ~WOb -ml the ·tldn-
ldng 118ilJ due to ~on and (2) a tl;.a:ure OC<M'tl,m along 

• • ,. • I 

Uda. ,~, .. depoeit!an -or tlle hoer ~.t the 

ehale • be •.sm-i troa the --. me w:tt.e ft.md DO -ctd:.denee 

\o-~~-~~!dea-.. . .". 

B1e mwl;ra ~ -, lf21sfi<1te loea:13'" f'Ollld tit the vppr 

.. tamer- J"c,r,IWJclDt.1f1 :to. ~ .·at>oa 
• • I \~ •, 

(~) m oxSM,dng ClaeUc 1atdel 
• ' . 

- ibat fflC>OG!~ .ts 1tGti aaakGd~ 

11ctm«1 dlanw •\GP· conMiicN edated darU8 1'1e t!m1 atages 

or Bomwr ~,· The 'tla.\er wae, clalrclr .than 



ual;J8l as ed.denoed the liJv" ompotdt!m 1D the upp_ef' of 

th1tl Ocolog!:sta "C-ONdder tb1a t.o the 

stet or- the ma:dne transgt,esaive Jilaae that dl:Zring the 

Merdam c:.yo.1Mhem. 

CICLIU SEnnmrur?ON 
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-~ oti,Jer."d.Dg the Permayl~ strata in- lonsa8 caDDOt. 

help bd be assed by the repetitioua -nature ct th-es-e beds. 

Eoore_, .lawet.\6 .net others ?lave ca.-cr1ed out ~ve wrk Sn thU 

areo. aad haft 1ll.118traw1 ,the .r~ble a,,tdlerity- bCllem. iaese 

beds. Dr bas bem snii~ thstr 1mrk tba\ these -st.rata 

~ - CJ appar~ ~ly qclA1 of aediment~• 1.'be 

«:Cldp,fises m~ a mall pap:UoG of th1B ae-
(11lfl)Ce. 

11:Jalie (1936, p. 3h) points m4 -~ . ot the JlfflPJMJPi 

scr1ee: -.. :ill am:Slsr to those or the Sba1l1t!e Graap,. 

11' ld&hta nad:11)"' be ·•-•-ed that -\be ~- . 
f4 ~_,,. are at. aS.SJar. 

1l'ezi • cMa1led. da1e1:AA!m o.t tli& rmbara' •~•---. 
tnka.'1~·4ne-~••Nlds'S.Nte:Ndlo_.. 

{1931, p., 2$1). those ....... s!lllllv to tho 

bi!db of tiblt VJ•~ta .ul. be- deliclrl.bed 1D. tbla 

re,por.,. 1!Mee •Glber• are• ill ••·ll'MJ!ng ord.c-1 

Melber 3 .. "ldddl.- ~I Ill~ f/P47,. dame, 
blodl;y', occurs aa· .a thin nas~ :tavtr• ( W1llb1e 
J,fnedcme) 



Mart-~ h - dlaleJ ·COtl1Jists ct imo pana. lawc' black 
l'i.etrdle shol e a?Jd lJl,per £l"CQ" to y-ellov:iab ca1eareoua 
dml.e_. 'rb1clmess is about; 3.0 to s.o t"eet. (Qdn-
&Q:o Sbal.e) 
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lu:aber 5 - •upper• ~1 tidite~ ~., cal-
cite Ttdnlets and filled cadt:1.es, \hm and _.,,. bedded• 
and contains random. Dodul.es. 1b1ckness ranges 
from l5 t.o .30 feat. (JrgetJt,ine ~) 

t~ 6 - abal.e.J when this abal.e ~es llm&-
stoae !rem another ~e U s. short. distaDce., 

is ftrl.able. Often aanda' Ill.Id oonta1ns mrlne 
.fbsstle. Thiclmess rqea. from~ o.S foot to ._ 
.appl"OX !mate'.13' 12 t,eet. ( Itf'IJflld ble) 

' !ntU.vtdll!il, c,cl.ol;ha:us.. 'lbe \be 

have hem. an:S&ned \ha lebtAr ot • 
. :s. m .....,u~ ~. b.r Moore- {19.36. ,, .. )1.). Becams• 

or the gerMr.'Bl o.~ ~e the 

CJ!1'11-, lmill"e ncoe,dsed ..... bee. Vie .... . 

~• ~.ri to 13 and Care~ 

II · 1D the MtallOld, 8-!ea., -.bile t!1on CGr.respoPdt,. rlo -'i,. o, . 
.a & ,re e:ltbcr o'blleaN «: absent. 
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Bonner Sp rings 
Shale 

Farley 

Lt me stone 

Island 
Creek 
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Argentine 

LI me sto ne 

Quindaro 
Shale 

Frisbie Ls. 

Lane 

Shale 

Sc a I e - I" = 19 ' 
. ' 

~IG. 45. Generart:zed col4mnpr sections showing the rel ation-
.~ ~lps between/ lhe typical ~ h awnee megacycl o them and t he 
·~yandotte me,gacyclothem, (adapted from Moore, 193 1 and 1936 }. 
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With respect t.o the v,andotte ~•; Band C 

are %'Uld1lT 1dimUt1o.ble, D ~• 1s ·ob~ \1hll.e. A 80d l!i 

cyclothtll!JS are absent. IndiYi&w. cyelothe&:18' 1'm.1htr be 

d1Y1ded into GllCUent .. vansgresstve, and i;tiases-b,-

use ot the -decdmal \111-e aubdi.v181:ons and f.be1r dec!-

ml equi~~. a i-elated to the :!:d-1 ~-- proposed qr 
Koore {19}6• P.· 2hlare ~ad~· :fh crdet-. 

~9 - Sbal.e ( am ooal). 
,.B ,.. bI:e., uUb mc,1ll:lSCcUl !m.. 
.,7 - L~.t algal_. nollusean~ or rd.th mixed mollt1SC.a 

..i aollusoold 
-6 - &lale, aall~ •·> - ~,,CCfflt;a:!Z711 ~>' efiili~ 

with~ • 
.k - Sb:rle• b!1'40t$. 

• 11:>ll'G308D1 !d td:ad mc:>ilU'Salll 8bd 
acl).UBO(d,1 ta~ 

..2 - 1l1tih molluscat1 

.lo-Coal.. 
.. l.b-~ • 
.la-~-C0DWn land plant. .toasila • .. o-- . 

4 col~ aeoUm ot b'·~ -~ 

!J:f Jh t:ta,a,e 1.,6. TnM'ddtvtl ~-.a 13 and C c-e 
J'oadU~ 8lld ctna;-- nbd!vt·a,,_, baab prQpQfid. 

0Je'lof6al D ,.. ___,, t.o - NP't'$Jilit.-.l 1v, tlle, ,fiVMV Lt., ..... 
and~ Qf ta.--~ arJd ~ - ,.,_ ot 
'Ule s:Sab1e -- .of tabG ~-..,,let~ o£ 1Jda 

,_, -'!be ...... ot beda b:, 

the, Farlq'have ban o,n,ddtl-ea as bdn(r -~ to Qlt -...·• 

~~the,~~ 1ml ihe or.-111~ 
oa-ea tbiolmels aaa.u 1ib.at. tlds s:a --. D -1s 

pon1ble thn tu ia tlMt ezpreadm or ,__.a1 a1nclr> cye1ae. 
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l. The l1ymxtotte IJ.m~ j.s di11:.dhla into ts.ir.e ~t 
three and two dlales. 

2. 'ibe 0£ fihe ~tte a"& per~ eiid ~1zabl.o 

tllt~theai-ea. 
_ 3~ 1'he beat tor tie1d 1deot1tJ·cat.!:Qn ot th1a 

at'e m:pt·~on and 881Ud1e'e• 

h. Ac~ pee1a a.re t.o ue on4 ot the most 

meth(ids tq mich •o. ~mv ~te roc1m. 

>• Erl.abie ~e· meabe1- is a lhieatom.t 

1lbtmth~~tQth<!sc,athand~~~JU.ver 

e-. 'l!1e dt. cor:rbaina ~~cit GJ;g«e. 

6 .. ti,a·le member !a 14,~ 

~ -abd' dvtl ea micb· locn:1''7 cotFf.rln a ibm basal bleil::k 

.d,a]e. 

7• -~Jne U \lilOSfi, mcbur ot f.be 

t~. en •ua,e.r:'" it ~-1 
. 1#' ~_. 'f/S.'9 boas• -. Ob.er\ noch:i1es. A dffC' bed Sa •• 

.i-~~·-.. 

6.. T.sl.aad Creek Shala aaabel" tb1na repJctq to.rd.a the 

aouthvest. fli= type kJcal!t\7 m northam ~e Count.,-. 
' 'l • 

~. \!d.a. miti·,~ sonea ·ot detrlial. toull rea:!ns ... 

9. !h• Pvl• l4mmtone ia tho mo&\ wrt&ble maber ot 

J'a«;.! ea changes abolbl,. lltbolcg1c ere 

ma.et"Oll81; tmd relat.1.mab1pe are-com.pl.er. 



10. !he ~te 1l8S deposited UDdm- near shore ccmdiUcoa 

or sbelt tn,e env:tromaent and records the .alternating cornitioas 

conda,ive to ftne claBt1o and carbonate deposi.-tion. 

11. Small looal we.lb or .are CODB1d8Nd u ha1ng 

been present on the beam . .tloor during deposition o-f the Farle.1. 

causing loc-a.1. restricuOllS ot ~on «it. movsent and ~=mt ac-

e~ 
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12. A a::saU 'l<>c$1 do~an developed south De Soto1 at 
Pa:mer•s Fbrd., and 8CC1Dt1l..ated a re.laliveq thick ot beds. 

lJ. 1'he t(yandotte 1s1. 1n g~• a1m1Jar to the 

Sbawee-type ~them. 

14. Cy'cl.otl:un B and c are d1T1sible :into mall c- tmita, 1ibile . 
cr.,cloths D 1a obscure. 
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