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CEOLOCY OF THE PANHUSEA ARSA, OSAGE QUUNTY, OELAHCHA

| GHAPTER I
| DITROOUCTION
| The Powhusks area lies In the asprouisate center of Osuge

| County, Oklahoms, and includes Townshipa 2y 25, and 76 lorth, Hunges
8 and 9 Bast und parts of Henges 7 and 10 Kust, the eustern beundery
 bedng e outerap of the Uread limestone and the westemn boundary the
| outerep of the Wakerusa limestonss The principal town is the county
| seat, Pawhuska, population over 5,300 aceording to the 1950 census,
| Gther somsanities inelude mowd, pepulabion spprosiectely 680, Haval
neperve Village, and the Taxas Capany Atlantic Pield Camp,

The purpose of this thesis ie to present o detailed report of
the surfase stratigrephy of rocks of the Virgld Series {apper Pannuyle
vanian} betwosn the rdddle Led of the Ureed limestone wnd the Wakaruss

| lmestons, with ewpbasis on the chenge in lithele;y deas the gewral
noythegouth strile, snd Lo map the eresl peulesy by tracing oubore;s

faulte and regional dip, Fleld work was done frem nld-lepbesber (o
Ruvdag nopth-south campdstely scrose the castern pert of the

of seleected sarker beds, Mudy of the strugture i: confined to swrm‘]

| aren is State Highway 99, which is Jolred by State Highmay 1L and Udba |

i
i
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|
|
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Highway 60, Highway 60 alse runs west from Favhuske past the western
- boundery. Numercus secondary reads give secess Lo sosb ol the ares,
| though section Line roads are vare. Rallvosds inglude tihe A, T, & G4 Fay
- puandng northeast and weet from Fawhusin, the Widland Valley, pasaing
- norbhwestegoutbosat biseuch Pushusks, and the M. Ke Tey cubting acrves
| the southeast corper ol the ares Lioowh Sjnmoni,
| Drainage is fros pertavest o southeust ganeraily, and the prine
. gips) stresm is Sird Creak, wiicn flows through Fawhuska. Northy iiddle,
sod South Bird Gresks and Clewr Grok, tribubaries of Bird Greek, drain
most of the ares, while Hominy and Little Hominy Grosks drain the svuthe
wost part-and Jand and Littls Jans Cregics arads Lhe northas:st Cormers
Yost ol these streame wre inLersittent and ob the time of Lhe fiold
work eontained only standing water.

Sigeable bodies of wober include Lake Fawhusia, thres siles west
of town, @nd the reservoirs G the Gity tater vorks on Rird Creek sad on
- Clear Oreshk soublwest of town. Seall ponds are WErouss ’

The deednant strean pattern of the tributaries ie dendritio,
with steep sradients predonineting. Ravely the pebterns are alfacted ;
by fuslta, but the daminent struetural influance is jofsting, aspeoiall
- in the Dear Credk limostons outeérops. The larger streems cutbing |
through the ellavisl valley fills have a meandor puttorn and a lesger
sradiont, However, the W& ere entrenshad, and in places oud W
foaliy thyrough mere than 40 feeb of alluviwn, the buse of the charwel |
being on Ledrock, |

|
|

Reglonuily the topography is part of the Ossge Flaing physios
provinee, and legally is situwated in that pact of mesuml.mJ




&
miu immu the Choutaucue Hilla. The western bouwery of the ares
axtands $o the base of the Flint Hills'. Locally the topography is
W by the alternciing beds of shuls, sandstone, and linestome

-H ‘
dpping pently to the west-nortimest. R

Rumding along the sastern edge of the sapped ares is o series
Iax rosinent bille capped by the messlve Digin sandstone, above wide,
aliuwisl f4lled valleys out in the less resistunt Hloamwaka shaleg. iﬁw&‘
| of the hills are thiockly soverod v th erub oak, which pives way Lo grass
eover in the shales below, These hills are resdily observed vest of
filzhway 99, which runs alory the valley roughly parallel tw thoms

Yestward the combiry rises in a serios of esst-Lacing cussies
QMWMMMMWWWWEW&,M&m

yp prafeies mmmmma&wmmm

imwetwmmmmwmmmm.
mwmmawummwanmm,wmm

mm.nmmmuwmmwm
ments 4s that formed on the 15 Lo 5 foot thick Dear Creek lisestones
M prosdnent aro the escarpoents ol the Little loadny llmestons, whidh
}mmwmwmamw,mewmwammm,wm
 Bird Cresk limestone, The Yekarnse linostons, the hizhost bed mapped,

1

dous nob forn o prosinent escarpment bisd crops oul ab bthe base of Lhw
Imzmmzsmuwww ¢ slunpage of ovarlying
| beds and by soll alon: nost of the ocuterop.

| |
; "mmm Bugene Ham, Ordcin and doe of the Pashuasia Rock Fluln |
of Oilaboms and Esnsnsy m,»mmm Hastor's Thesla, Unlv, of Oilae,

Howwon, Oklas, 1939 |
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Pipwrs 2, The grasv-sevarasd, rolliing praly ie of
the wssbarn M% of the Fashuska g
lovkdnyg nortimard from the Lapie i Bhee soubls
wrbor of 290, 3’ ?, ; Hes 2,

T
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n;a_mab Mmt topograrhin featurss ave in fméi; saces caged
- by the Flgin sandetone. These inglude toosbter veund, four siles south
| of Famhusikay the largs hiLl rising in the rorth seotion of the Loy
| known as "Flasnigan's Hi1l%; "Lovars' Leap”, approcimstely 0«75 mile
| north of the Oity Water Works; and Hoslay Fulls on Heminy Creek in the
soutivest part of the croa,
The reglunal dp ls spprodamstely L0 feet per ndle, H. 0% ¥,,
| as computed by the tivse point mebhod, using olevations from the U .0,
| 8« topepraphic maps of the Pawhushs sudrasngle, edition of April, 1910,
- reprinted in 1923, ani the Feirfax tuadrangle, edition of 1932
Heagurencot of strafigraphle secbicns was sade Ly use ol vhe
hand Jevel aad tapo methods A @ix foob steel tope gradusted in inches
vertioal sections of greater than six feet a 4O foot wed shted cord
 gredusted in Ceet was used, 3inee the reglonal dfp is slight, it was
| dlevegarded in measuring the sections st most loaalitiss; howover, soue
looal structures mude sorractiong NeooBLTYe
‘ The sappdos of marier beds wes done ca sepisl photegraphe
 having soules of froa 2.8 to Jeb inches per mile, Thils, along with
'; drainags, roads, and other sulbure, wis transsierred to & bage pap
EWMaMeﬁszmm@wmm
The Pewhuska aree ls povbaps swel wicely know: am the type
looalit, of the Pewhuska formebion, which wae {iret described by Smith
in 1096 snd kooen oricinally as the "ewhuski linestons,?

A %.?. Sudth, "Tho Arkansss Goul Hessures in Thotr Relation to
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[ Other provicus werk in tho apes was done by B, 0. Heald and othars end
/

published in 1922 3, with the prinsry purpoese of recoumanding drililng

locations for odl sad pas in Csage Countye Thelp work conslasted of
f mapping loesl structures on selected marker beds ond descoriptions of
these beds, with little atbenblion piven to intomediotes beds. Harker

bads usad incladed, Crom top to bobbom, the "Oryplosoonsbearing limoe
m-' (vakasuss linestone), Dird Creek llmestone, Twktey Run mm;
‘ Lit.ﬁ.o Hominy limestone, Deer cm Lmestone, Flumer limmstono,

1 Leoouptan Jaestons, Ghsy lismatoons, Elgds séndatone, and Orsad limee-
 stone,

In 1928, J.7. Dockwith " ptmiidmz B report on the geology of
 Osage County ineluding an outcrep map of the inporbsnk sarkey beds and
the =ajor faulte, Descrdptions of Lhe beds are ineluded, bub iittle wap
added to the surface work done by Huold, The report wes & conpilation

,M the work of diiferant @sm;m& sl was intended sximasylly as an
ol and gas report,

’5* G« Hoald and others, "Structure and Gl snd Cas Resvwoces of
the Usage Reservation, Cklshema®, V. 3. Gecl. Surver Bull. 686, 1922, |

*ﬁ.! szm "eology of Goaze County® |
; B * :ms: ijw»s&wmm )




CHAPTER IX

STRATIGRAPRY ANO LITHOLOGY

L ecies |
The Viegil is the appervest serdes of the Poungylvenion systen

- of the Md-Continaat reglon eud is bounded sbove snd belew by WiCone

| fersdtios throughoud sush of the reglen, the uwppear bousdery belng the

base of the indisn Cave shannel sandetons and the lower iha base of the

 Tenganosde ehanpel sandstone in Kensase Re G. Noove 2 hms, in bis |

ihmm, dAvidod the Virpgll sevies of Eunsss into theae groups,

i.a dessending order, Webaunsew, 3huense, and Dovglas,
In gontrel Chlahesa 8 different prouping of the beds hus baen
&

| usads Hormen - &lvided the series inte thres furmations, fron tup to
| bothas, Vanose, Add, and Vamooss. The Vanoss ead ida formations are
egidyulent to the Vebsunsos group and the upper part of the Shanee

| Bhownee group sod the Dougdus groups.
The baso of tho Shawnse greup in Kenses is drawa ab the base of|
. |
the Oread Mmestone. This bad ereps out in the northern purt of the

. ezﬁwﬁm othare, "The Yanass Mook Golamn®, Km%

%m e M@u, Wn@ of the Stenswall uadpratgle, Ukloe |
mw& DLt A SR lhc 2 (W’%?r PP W@M » J

j groupy and the Yamooge forration is sydveland to tiw lowsr part of the
\

e
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Pavhuska aren, 1s poorly expossd aoruvss sost of the area aml coes not
erop oub as & well defined bod south of Townehin 25 Hortl,

Therefare the grouping of beds in the Fawhumba sred used in Uds
;m is @ cosbinstion of the usuges of pooloziats of the tws sbtubtos,
‘The base of the Oread limestono is the base of the Mwwnee ious, the top
%#mmm, and alsoe the base of the wper Vanooss formatdon.
The fopncblon nanes Ade and Vanoss ave nob used, the toy of Lhe Tuwnee
immhMMm&mvawmmsmrmmmmﬂm.wwwu
hmewam:m

in the rawhusics ares the Virgilien is predesinantly ravine snd
nomemarine shals, sltermating with thin to thick sendebons beds Gnd
aumerous thin limestons bedss A few of the sandsbone beds contoin rerine
fossils, but most show orose-bodding wid Fipple marks, indieatin: nome
marine or shallow marise dopositicn. The thickness and musber of the
sunistones increases soutimond soyoss tho aret. Host of the Lissstone
beds sre contimmbus across the ars with 13tle change in Hhiickness op

The total thickness of the section decresses from aboub 560
faot 1a the narthar part of the ards to about 500 fest 1o the southern

| The slernatioo of lisestones, sbales, wnd sandstones segpoebe

yeiie sedisentetion, One coal bed, the Rlmo coal, erops out in the
o pwl of the area. Dlack, fissile shole beds ccewr above the

W. Flw, G Bird Gresk lissstonesy fosellifercus shclos oceupr

mm with them, and also above the Deer Creek lisestong. Homavor,
:u:.j, iy t&n mtimphm unite s c:wlm.im hag not been attm,maﬂw

dug %o the laeck ol good exposures of the cowplete gastion,



i1

|
|

J Sﬁawnea Group

i Tha Shawnee gyouy was originally deseribed by Hoverth 7 in 1898,
{ a8 being s suecassion of altern-tin: llsestones and shales bebtween the

i top of the Opesd limestone and the bottom of the Burllogame Lisostone,
type looulity in Shavnee County, Kansas. I 0. Hoors © redefined the

| .
growp in 1931 by lowering the base to Uhe base of the Oresd lisestuns

and lewerin: the top to the toy of the Yopeka limestono.

; 3inge, sccordiag bo Moors, e Turiegy Run limesione of the
imma ares io equivalent to the Topeke, 1% is tuken as the uppar
|

boundarye

: e greup consists predosinsntly of ghale and ineludes nunerous
! sandstone beds. Several thin limestons beds ocowr in Lhe upper pard,

QMawmmmmmumwmwamm.mmua@.

the base, This presents & naturel divisica lnte two formations, the
upper Yonvoss {at Lhe base) and the Vaviuwmba,

. Vasoosa Formsbion
| the formatien from @ wooesurs asar Vamooss, Oilahoss, in the nerthern

pirt of the Stenswall Twadrargle. In that area it consiste salnly of

78, Haworth, "Stratigrephy of the Kansss Coal Hewsures*, fsnses
Uniy. Geol. Survey, vels XIX, Pte I (1898), pe 93. |
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chert Wts with sandstones and red éaha.laa, and & dark shale

layer at the bases
The base is marked by an unconfornity in central

; Ok.lahm according to Green 0 | ohe stratigraphic position of this
unconformity, the base of the Cheshewalla sandstone, was traced northe
‘ ward to the Kansas line by (akes 1 s vho found that the horigon is
| conformable at some plages and unconfopmable al otheras. Due to the

difficulty of trwcing sandstone beds end the poor exposures, he hus
stated that the base of the Cheshewalla is, at best, & doubtful
| equivalent of the basé of the Tongenoxie sandstons (base of the Virgil)
of Kansas,

By comparing the author's mp with Oakes' unpublished map, it

' was found that the base of the Vamoosa formation in the Pawhuska aree
- lies approximstely 150 feet below the Oread limestone, 3inge the Oread
- also lies approximately 150 feet bolow the basse of the Lecompton lime-
' stone (base of the Fewhusia formation), it may be considered the
- "uiddle" of the Vamoosa formutlon, On this basis bhe Vamcosa has been
| arbitrarily divided into an upper snd & lower division., This thesls
ineludes only beds of the upper Vamoosa formstion, since the Oread

limestone wes the lowest bed studiod.

Oread lLimestone ilomber
The Oread limestone was ordzinally

“%mia Ae Green, "Permian wnd Pennsylvanian Sediments Fxposed

in Centrsl end West~Centrel Oklshoma®, fmers Assoc. Febroleuws Geol.

\ Mc. vol., 20 (1936)’ Dha llbﬁ?‘lmo
| My, Qakes, perconal somunication, 195he
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mm w Heworth 3% La 189%, Ao Lo f’iﬁ:h)i%.‘f of Lﬁwma, Tonpaa,

and named for Mount Oreads Althoush Ffor many yoars it was considered
‘m topmont, formatlion in bhe Doudlaz growp in Dapsss, 1L i now conside
ared ihe basal forsatien of the Shavnee ivoip.

Hoore L deseribed the formmtion as balng &ujross

dmately 100 feot thiek in soubhern Konsas and 4o sonaleting of four
Mamestons musbers snd throes shale cecbers. In the Fawheska area only
ona of those llssstone mubera 1s found and this has been cvrvelatad by
Garter M @t the Loavanworth mebar. Tiis swne correletion was mde
previously by Heald 2% and winehester 18, wie called it sisply the
mmwmmmww. In thls thesls it is called the
Oresd Limogtone without reference to mephay namnd,
oriction and Aresd Hxtent. The Oread limeetons orops oub
‘across nost of the ares ab the base of the hille cupped by the Kgin
lm. Bince the bed also thine soubiward, povd axpuswrss are rare,}l
an mueh of the meppine of the hed wss done on the basis of wadl Line-

|

stoos fragments or nodwles litbering the surface, I% doess nobt form

‘esoarpments; and only raraly is its pesition indleated by terracos.
At an sposwrs opirexisataly one mile north of the Poavhuska

ares, in the Vele 2 0f vo0. 35, T. 27 Ny Re 8 B,y it consiate of 1.8
| :

% Mx‘t«h Ra Miﬁ Seootlon M&)ﬂg the he T & 84 Fu Rs !:iq,
from Charryvele to Lawmo, and fraa Obtawa to Hollidey™, Kangas %
m' vole 2 (M?%,), Pe 133

% and others, ope olba., 1951, pe &7

1' u’d’u\. Carter, personnl commuwdcatlon, L1954
8 Mo, Heald, U.3. Geol. Surver Bl 696~ (1922), v. 21

WBp.x, wicshester, U 5. Geol. Zuwrves Pull. 686-C (1923), P, Lie

b

/4 \
/e 4 \
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Itw;ui‘ @;—%wm wwl.am b:‘i OM x’.‘m ol 115;:1& ‘;:m,, denge,
!i’aw&i&m, fomulinid Jimestome, with & thin shals parting betwoen
‘the two bods,
| In the 8. B, £ of see, 12, 7. 20 %,, Bs 8 8., i3 o manll ML)
supoerted by the bad, which is ot webl sxposed, However, frasments of
gray, fusalinid imestons litter the sides of the 11, indicatiog its
| Farther south the Oresd ereps out in a rallrosd cut bensoth the
gravel road overpsms jnat cast of Hlshway 60 4o the 8. ¥, cornor of sose
23, and In & pond exgavation in the 8, %, § of sec. 2, both ia T %R.L,
B § B, Tt consists of 1.5 feet of “erusbly”, fossilifercus, fusullisdd
lizestona cut by mmmepour verticel Jelnts ond westhering orange~brown.
OB the south side of the A, 7. & 8. ¥, rallroad eut Just west
of the faudt &n the 5, B, } of see, 9, T. 25 M., %, 9 B., is & poor
axposurs of 4 one foot bed of lisht lgwown, conglomerditic Limestons, |
which ia probobly the Oresd Jisestons, althowsh the latervals sbove and
Bouth of this locality no exposures of the Oresd as o definite

|
|

beld were found by the suthor, and the limecstons Jragmends and nedules
pravigasly senbioned wore found ut fow places. In T. 24 Y., Re 8 8,,
|the mapping was dose matnly on the position of the fessilifareus dile
at the base of the Kanwaka shale and the base of the escarpment formed
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frm 3a 1. Adomts unpublishod manusoript, in which it was named from
Konmaka Township, R I —

| Originally the Kenwaks shole was trected as the buse of the
Bm groups later the base of Lhw group was lowersad to include the
Oresd Liusstons, |

LOrEe The Kapwoke s the topmost msaber of the Vamoosa
‘fmum asad is bounded above by the bese of the Lesouplon Linestone.

‘The base of the mesber is the top of the Urecd limestone and, where thig
|

i.’m absent, the base is mmrked by the dark gray, fossilifercus mone in
the lower parte

Lion snd progd estanb. The Danwalke e predocisantly
‘shale, which contalng nuserous savislone beds, The lowsy approxisstely
iﬁ) foeh ls dark, calcareous, anl fossilifercuss Above this section
l4ee about 60 Leet of Light, sandy, non=fossilifercus ashale, The upper
iwﬁm gontaine numerous sandstore baeds and one misalve sandatone undt
imm" tha topy called the Hlgln seadstone, wihdah vardss [ree &0 W LU
fost thick. The top of the Hgin 19 sesoted frea the base of the
Losoapton by & oroen nnd mayson shale which varics fros five to ten lesk
thick in the nopth %0 ten to forty foet fapther svuth and which is
axposed st few ploces. At one Jecality a Limestone bad orope oub in the
shalae bolow the Bloine The thiockness of the musber ls about 150 foat,

e

‘ a&%’. Boode, "Cond. HW Vamal Studles 117, Laneas %g
Soienge Bile, Vols 1p 50 7, 1502, :
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[ Although the Kamwaka shale outeron is puorly wxpesed sad eovered
(&@WWWW&MW@MW%W&&, BOVEArQL B G
‘mmm in the Fawhuske arel revesl the complete phleknosg Gl are

spaced widely encugh over the ares to give an accupate pioture of the

! The lower part is well ewposed in the rellread cut previonsly
Mm, benaath the gravel road vwarmses sast of Highway & i the
%&: W, corner of soes 23, T, 26 Hyy N 9 Be  ibove bhe Uread Linestone
EM 25 faet of shaley the bottom gix feet of whieh is blseck, fesile,
}m fonailiferouny above, tie shole beconen groecniphesray, nedular, wite
fow fosolln e nueross Jimeaitie sonoretions. o fosslls were fousd

M#WWMW&WWWMM.?
l;a,z.asn..ms&.,mmwa. Be % of 880, 19, Te 26 Huy Re 9 By

wm;f 425 feet is expused, and ab tds loeddity soye sendstone
IP& fneluded in the marbey than &b any other wwwewre, It cunsisbs of
A5 Senk of gvayy Mty shals, which Loeslly thins te five fest, Grerlein
by {ive feet of ivrepgulerly areso-bedded sandstone, ahich losuliy thigike
i8 to 25 foet ab the axpense of the widerlying end overlying shuless
sove this is 40 Lo 30 feot of bufl shale contalalng otcasimwml thin

tone beds. The oaly lisestons bed in the Kewmbs (below the Tlgin
pacdatons) 1 epopsd &b this leeslity 25 feet above the thilek wxdsbmmf

It 38 & lef foot bad of pray, coarsely crystalline, fossiliferous limew
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\blm‘md mi.ﬁ_n;_— é&,.:xa & fpur foot bed of aervss-bedded sundotons. The
Lotal seetion s capood by 25 feot of Bigln suwsistond.
| At the sbandoged alule quarry of the old Paowhuske Vitrifled nrigk
;ami Tile Coe Juet west of the alty Lisdhs in the sasb oeatysl part of
B00e 5, Te 25 Hey Be 9 By 1n an aoellont exposurs, The base of the
Cgparey les shout 15 feet above the base of the cwber. ity feed of
ghtls is axposady oapped by 55 feet of the Mgln sondsdons, whieh is
Wlﬂ' axpoped. Ths shole 1o dark gray of the hasey srading wmerd to
oldva drab ab the teps it contaloe ooguslanal thin onlearsovs sandastons
et allisteno lagars, oeasionsl ferriglnous stresls, and Liasits cone
‘evetione in the alddle third of the exosure. lo fosails were found,
| 121 exoapt the Lower jerd of the Kamwaka is well swpossd n 8
road cut Lo the M. £ L of see, 16, T, 24 %, R B K., vhare 44 conwlota
&{ apsrodioatoly 80 Zoeb of Lioht colored shalo with @ feu siltatone
laywa, mwwm«rm sandstene, whish in turn is svarisin
wmﬂﬁtmabmwm, and Sopped by & teo food layur of yed
jatmlh
| The best egosuwre for fosedl colloeting ie at an old excavailon
5mﬂmmﬁmmm¢&hﬁe in the He 2. § 62 soe,
533; Te 24 Bay Re 9 Ba The lower Mz*h of the Willaide is Mbterally
\M with fossils, the sosi auaercus belay lorbhanis |
The lower 22 feab is dark gray Lo bluck, flssilp

\ to noduler shale contuining mumercus limonite concretions snd dapk grey,
i

ailtaf Limgstone luyers, oul of which Uw fossils sppear Lo weather,

&Aﬁm’m this is 50 fest of poorly axposed, buff shule eonbalning abundant




h ¥5

Flgwe L, Xawmwala shale, in shandoned shade
old Poubosks Viterifled Srick & Tile Co., Just west of
ity Limdt in tho suet centyral sard of gec. 5y v 25

2
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Thst part of the Ranwaks shals above the Hlzin sandstone is, as
oreviously mentioned, rarcly well eiposed. AU Uhe wesl end of tle Lake

Fawhuske dam in 90ce 13, Ts 29 ey fe 8§ By aeven fael of mmrocon shale
is capied by & thraee feot luyer of 1ight tan, culooraous sandstond, whieh
la appwoxiamtely the b&w of the Leconptons Farther acuth, ln the M. V.
i of snce 6, T @& Hey RNe 9 Lo, spprodoately L5 fest of green and mayruon
- shale ereps oot below the lowest Linesbone of the Lecwyilone

Fospils foumi in this mexber lraludes

Mw&mw

Gasbeo; oda
gl syavvilleonge (Morwood cod Pratben)

1 m W Jocaddtd wd, Cood colleating localibies nmm&n
Fer g E £ Boc 32’ T, 24 38 n 3‘7&178‘“&3”;:&0‘;5”' hiil rﬂh& at nopbhesst
of old ruve tyaci,
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8.7, corner of oees 23, Te 26 Bey B, 9 Bey railroad cut below

gravel road overpsss cest of Highway G0

Blgin Samistone Unlt

grgs The Blgin sandotons was first deseribed

W ﬁ LIRS LAt
by Haworth 4o 1098 at the suggestion of G, L. iduns, asi named for ite
me‘m near Sloin, Fonsas, whare it is apyroxisately 140 feet thick,

|

The Blgia sandatone of soulhern Eansss is tentatis

vﬁy sorralated with the topwet (Stull shale) mwber of the Lanwake
‘shale by Meore 8nd others 17, The Elgin of Uidahema is magped by
itoer ° a8 the top of bhe Vasvoss fommations

Desoristion and sread extent. The flgin sundstone warles lotare
.a.lly from & m wﬁk, sessive bod to pwercss thin beds alterasting
m&m shale, AL those places shere &b is ¢ single masddve bed or two
nasdhve beds 4% 1s ssually well exposed due to its resistance to weabbaw
‘&aes, mmmmmmmmmw Therelore the
wndt is betler huown 08 & sassive m:ﬂétm, mthk 1it8le kuown aboub the

sheles or thin sandsbones, The ineluded shalea, when prosent, zoke it
aifflealt W sepsrabe iren the rest of Ghe damwba dheles This vaudation
hts enly losal, with no consiabent thiclkening of the sandstons ur shole
along the strike in the Pavhusin ares.

|
\

| _
mx Hamorth, "Stratigraphy of the lensas (ol Measuwroa®,

i Uhv, Jeol. Surver, vels 11X, Pte I (1898), pe 64
‘} lqum and othare, Lile mt', 195 l’ Ve 674

mn De Yleer, SJeolods Cladgib {manuseript oo
»ile REERELE i 18 ;iy)
k)rﬂ., 19530 » don of z ’

- e P
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At all exsosures sbasgved by the author the maseive Migin gunde

m consists of medium grained, alewn sandstone with suberounded graine,
which westhers dark brows to gray, with o Sew exposures weabhering pink
IM orange, Hessive, irregular epressebedding egoospandes rapid vardstiosn
in thickness looslly, The top of the bod is at most places marked by
‘mwum‘ 'm sund Wi probebly deposited in 8 shallow weber  non~
The Blgin sandstons consists of ¢ slngle mapsive bed varving
logally to mmercas thin beds soross moet of the arsag however, in the
ravine downatwoss from the Lake Fewhuska Dum it coneists of tw masalve
bade sepureted by from 10 to 20 foeet of probably merven shale. The
lower bed is over 43 feebt thick, snd musalve-bedded, axi the upper i
3’1 oot thiok and thinebadded, Doth are cross-beddeds
| The thicknoss veries ap bto & sazimue of 55 feet, which thickness
Ii# found northwest of Pawhuske in the Bluff koown loGslly as "lovers!
deap® (M, W. corner of swe. 4, To 25 Wy R 9 Bo)s  Moor the northern
‘boundary of the aroa in the 5. ¥. § of sate 1, T 26 e, Re 8 B,

amrodsately 50 fest of the anlt is ewposwi, ol whlch only the lower
71 feot ls a mugaive bad, above that oeln; thick-bedded sundstone

alteraating with ghale. In the road cut in the N % | of see. 16, T,
2 ey Re B Byy 40 do Bﬁ feot thiek, and at Hominy Palls in the 3, W, &
of 800 29, To 2 Hey Be & Bay it is about 20 foet thisk.
The only lisestonc found in the Blgin sandsbore erops out in the
Se Be & of pote 1)y Ts 26 Hoy B 8 B, Capping the sandetone 1s 2,75 foebt
of light brown, suwdy limostone sreding wwward to 0.5 foot of ligw my}
|

ad A LG8 300 4 ARBLOTH ~ B A i
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Ho fossils ars found in the it other thun thoes in the lise-
stone bed Just sentioned.

Puvhugics Pornsbion
d.Ps Sudth P cublished the fivst

deseription of the Pawhusin forsution in 189, fron the field deseri; tta-

3o

ion of Harbert C. Hoover of the irkanses Usclogieol Hurvey, who dose

eribed it 28 "..e & bod of meszsive limestone aboud 100 feet tiicl o
Tound at the government lise kiin, throe sdles sorthwest of Fawhuskd,
Oklahans TOrritory seee® -7,

|
{

This deseription wes s parently an error in transfarving from

fleld notes to publicetion, sliee the ouly thick lisestose bed in the
vielnity of Pawhuska ie about 20 fest thick. In spite of this orlghasd

arvor, luter geologiets woridng in the eres have continued to use the

|
hundred foot figure for the tiichness. The spelling of the town wmse

ialm has chaoged sinee Hoover's work, Therefore, “sith's “Pawhumid

Jimestone® s now kaown 49 & nonber of the Pawhasis foreaticiie

\
\
r
I

Hore definite Limile and deser pidonyg were gives for the fore

'mﬁ.m in the narthwost part of the Fushugha uadirengde in 1Yi8 by

ka G Hould 3 s Who placed the top at the top of the "pod llse® and

the base st the tep of the Eizin sandstone, He deseribed it as being

R
Dsndth, go. gite, 18%h, ppe 199=200,
‘ %’ 189k, pe 199,
? 23K~ Oe Howda, “ﬁmlam Swmbm of tha larthuwestsra Port of
1262:«&&&1&% aadranilo o D71l
918,

'i
b
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130 to 160 r&sm and consdsting of shuls albersating with thin

sindatens beds &nd contadning seven Limestone beds, the thickent of

whioh is sboubt e foob,
Procent usaita, atcor

af the Pawhuske forsation st the %oy of the Turkey Run limestons end

the base st the buse of the Lecorpbon Lnestons.

Phe Pavhuosks forpntion lg ecuivalendt in age Lo the

fing o 8. . Branson o » Dlacos the top

imm of the Shownes froup of Eoness and Lo the lowey pupt of the
Vanoss-ids formation of Oklshomi, as sappad by Visey % s Tanoer % hag
stated that the stratigrephle pesition i the Pawhusha formation in
mm Cotmby, Oklahos, fe bebwesn the Ade and Vuness fommstions and
that Lt dlssppesrs soutlmard due te truneskion by the cveerlylng Ade
fm&m the scuthormmest wposuwres being found ln the wstarn part of
lmw“ Sountye
| ‘ Loo and sreal axtent. The forsation consiats largely of
ghale, with severel thick sandstons beds near Liw btop, suwserous Win
me bads s0d one thick bed near the bese, asd thres thin liscstons
beds in the wper part.
| The thickasss varies Iyom 180 feet in the northera part of the
area to 210 feeb in the soulhwrn pard. This thickendbus is accaspanied
by &s inopssss in the total thickuwss ol the seadstone beds aud &

2 Carl €. Uranson, parsonsl comeniostion, 1554

% owr, g Shtes 1953.

' ”ﬁm&m Fo Tannaly Jre, The teelany of Seulncle Souaty.
{ ﬁklahm, ¥he Do Theale, Unive of Oklsey 1953, De 179
|
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decreass in the total thickness of the limestore beds.

The Foashusics feroubion eonbtulne six somed Limewtons merbers
sepsrated by unnensd sheles and sandstones in the serthers part of the
ares, in apoending order the mesbers are the Lecoopbon, Plusuer, Doer
Croek, littls Hominy, Fesreonis, awx Tupkey Run. The Little Hominy wad
Yearsonis mesbers dl eippeay scublward in the Fawbweis ares. Tho dige
‘eussions of the sholea follow the discussiens of the underiying limew

husin J;W, Haald - gorrvelated the lomest limestons in the Fame |

i
i
|
|
I
|
r

huska formation with the Lecmpton llneatsne of Jansas. Hesently

t
c«mz‘?m gade the sane gorrelation wwept that he has correloted

)ﬂw iovest bed in the Pawhuska formation with the base of the Leconpton

,af Fongas and hwe ingluded several of the eveplying thin limeglonss aa
r l
equivalonte of the uppere parts. ’

South of the Fewhoska &vea in the Heminy Ares, Nussell °° hus
desoribed & messive dmestons bad about 20 fest thisk in tho busal partd

272. Hawopti, “The Steatigraphy of the Kansas GCoal ﬁmuum“ |
Lenghg Univ. wa vole LIXT (1993), noe by pe 278,

| .

| ®x.c. Headd, Jage Gesde Survey Bl G868 (1922), pe 290
‘ 2 duie Garter, personsl comuunioatdon, 195ke

l—- ”Gmﬁ. mm' thml ol

LTIV ﬁ&m‘ l?%.
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of the Povhugins fommation, which hao ¢ siedlar shestigrephie ponibicn to
that of the lecorpton of Fensuis, Husoell snd the auther have correlated
the Plusser limestone wilh thw top of this mussive lineslone.

Therefore, in the Pevhuska ares the authwr has aselned to the
Lesompbon limestune menber all beds lying betwomn Lhe base of the
Jlowest limestone sbove the Blpin sandstons, or its strstlopssbie eouie
4mm.mmmarmrw 1imeatone nembary,

In the Pewbushe ares the Lecompe
mmumammmmmmm je a suoceaslon
1:@ shiale and sandstons beds with rumsreus thin Limestose Lestils of
United latarel extant ccourring trregularly hrsashoot the intervals
%M'Mmﬁwmmaummaw area, nor sre the
Emc of the bede anfficlently well exwsed to parnit scourate mepping.
gﬁwM%MMWMSMﬁM&mQMMan of the ares
%ummmu Laive Peehusha s increasss %o sboud éﬁfw@mm
‘southern bouniary,

| Bince the lowest limestons beds in the mesber tre st mest places
wﬂw & fow feot sbove the Wpin sandstone, thes position of t,m };mm>%a
w be spprosisetely placed on the mecenpanying mp botusen the cmamp
dines of the Plunwer ldmestone and the Bigin sandstono,

|
|
’

The nost nearly continvous bed in the Jesompbton amd the moet
easily Adentifieble is & muroon and sreen, shaly, Tasdinid-benying limew
sbons about tan feet from tho base, It is well expossd et the west end
of lLake Pasbusics Dian in a0se 13s o 25 Hey B 8 Be, whors it L9 a total
of 1.7 fout thick, sonslsting of 0,5 foot of purple, fine-greined,
fusulinideboaring limestons streaked with 1ichb svesn, ellty llmestone, |
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overlain by L0 foot of almwst solid fusulinide in & shaly metwix, and
topped by Q.48 Loob of donge, Dnewpuined, fusulinlo~oesrin Liossbongs
This is the lowest limestone in the lecompton ab this loselity. Hlse
whare in the area the bed is poorly exposed due to its crumbly nature,
but even where the bed is covefed, the slope Lolow is, ab numercus
plages, Littersd with fugulicddwbecring limsetons frsgments, and the soil
has & reddial bue both from this bed and fren the shales losedistaly
‘above and below ite

This fusulinid bed hes besn found by the author ia ouborops frem
‘the nerthern boundary of Lhe ares to the southernmost egosue in the
Be Mo & OF 000s 6 T B Hey Ho 9 Eey vhove 4t 18 one foob tidoks It
probably plnches cut north of Little Hominy Creek.
A bed in the Pemhuska sres correlatad by Gartor with the base of
‘M’WMMMMWM%&WWWM@X,?.%
;x;,n.ax. It liss about five feet above the highest sandstome of the
Elsin and sonsiste of Og7 fook of Light brown, fusulinid-bearing Liso
stone which weathers bright orange. This weathering color makos the
bod Suirly essy to trage. Howover, it dows not orop cub south of
Township 26 Borths In Township 25 North, the aproxisste stretigrophic
tlon of this bed is oosupled by sbout three feot of Aght brown,
» 8417 sandatone wenthering bright orange-broui,
! There are twe algsl 1l estoenes in the Lecoupton linestons, one
Poim axposed 4t the lesulity just mentionod, in 50Ce 1y Te 26 Hay Re 8

t.;,. about five feot above the basal bed. It is about one foot bhlek,
Pm @rayy and aprecrs sindy due o the amall alisl structuress The

fth@fmwmmom We ST of 590 E@, ?.2&3‘1’, ﬁ'iaﬁqg nesy
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the base of & small hill oupped by & Plumer limestone outdier. It is
about 25 feet below the top of the mesber and conalebs of sbow one foob
of Light gray, fusulinide-bearing lisestone coutalning swsercus small
algal structures glving Ib 8 sundy appuaranca.

At two localities fn T 20 Hey, Re 8 By, & conglosorate bed .5
foot thick crepe oub in the wper part of the musber sboub ben feet
‘below the bop of the Mluwwr limestone and couslists of rowxled linssbose
pebbles in & fin o smavisbons catrise

A thin fuspulinidebouring limestone is poorly ew.oswi in the
onstara part of e 25 Nup B 9 By about ten foet shove the figin aande
stons, It grades laterally to orange-broun, CulLOarecus sandstons along
the cuterap. 1% orops oub only in sections 20, T, 28, snd 29, and say
be the seme bed as the one described by Hesld 7+ as the Ciay Limestenes
‘The Glay llmestons was deseribed from sujposures in msetion M1 and raned
for the nearby OGkay Ranghy however, the subhor dd ot lind sgoswes
answoring Heald's desoription or the losatdon off the old Ckay Banch, :
| The shales in the Lecompbon are well wgosod at the laie Dawe
huslee Joselity previcusly sentiened and are mestly greenish jray Lo
mavoon snd unfopsilifercis, The only fossiliferous shale in the Lecompm
ton arops oub dn the M, Hu § 6f 800, 13, Tu 2 Hsy R 8 B.y near the baso
!ot a soall Wil eapped by 2 Plummer limestone cutlier, The top of the
.m is 33 foot balow the top of the Flusum and 1s 13 fest thick. It
‘ia green God aspoon axd ds overlain by & one foot bed of fusulinid limo-
SLoiBe

Hy, 0o Healdy Yo G Geoks Burves Sulke 6865 (1922), ps 294
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" raleontology. Possile found in this rember inclides

Frotozos

Coulenterss a
rowr Jadforis

Plumner Lisostone lasbar
lature, Wiochoster 2 in 1922 deseribed the

BECa &, Te 26 3’1.' Re 7 B

stdon, An exposurs of the Mlussor limestons on the nordh

glide of Highway 60 in the ravine Just west of the Pawiueke Hundedul

Mw, Oe Qﬁ‘t&c[ 1%2, e Li=lie

| e
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Mrport hee bsen gorrelsted by Meore 33 with the Rock Bloff meber of the
Dear Creak limostons of Ruangsde

As provieously mentioned, the Plusner has been correalabed with the
top of the Leccorpben llmestone soubh ol Lhe Fashuska area,

Ygaoristior mm axbanb. “incheeter deserited tho uesbher
ag conalsting of two limestoos bhods sepsrated by sdx ke elht feeb of
‘sholey however, the suthor has found only one bed awsswering Lhe deseripte
Lone

Phis bed 18 ooptinuous aeress the sres frem nerth te soubh,
W in the WMMW outeros is ab most places partislly
coverad by float froa the evarkying Desr Cresk Linestone, South of Towm
ship 25 North the Anterval betwsen the tow members is grestar, and the
Fluwwer forns prosioent 'm«, 4s well as eapping musepous oubliers,
| The thicknees 13 shoub two fest ab the type localliy, snd the bed
thine gradually soutbward to 0.8 foot ot the ‘emposre corth of Higway
60. The thinnest sxposure wecorded ls 0.7 feot in Townahi ) 23 Horthe
At the sonthern edee of this townchly the thickness ineresses soubhward,
mmz o maxkmu af five foel at the southern odgs of the area.

l hosospanying bhe thickness variations fs an accenpanylng veriation
i&a charagter. Throughout Towsgidps 26 sd 25 Herth the Pluwmer is a dark
gray, {ine-greined, deuss, britile lisestons whioh breaks with a subw

‘;mum fragture. It contedns meny fossile, mostly brachiopods, whleh

siiow a3 traees og the westhersd surface snd do oot weathor oul separabely.

;""'tm bodding is manglve and is cut by verticsl Jolnts. The wealhored




iy

G e A AN A WME PRVEL

N

P Bepa o amovale s sl adas  we
Wil VETGEY ML D4

%y

" P .
A T g 24 X i
v B2 BO0s < @ p iyl Tmy £




33
surfsee i dull erange-brown te light gray, and the slope below ig ab
nost places Littered with large (eix %o edght feob) veetangular slsba.

As the thiekness lnoreasss, tho weuthered golor begusss bri bl
orange-bows and the fossdl centest inersages both dn nusber an: veariaty.
At an sapesure Lo bhe posd cub Jush south of Little Homlay Creei in the
He Be & of poee 9y Te 2 Hoy Be 8 By 4% 4o & 2.7 fool sasgive bed
wacbieriag brizht crange-bros end contalns nuasrous sorals sad ol l
slreetures Fesabiing "Orypbonenn®s On sn outlier in the 8. W. ; of suc,
195 Te 2 Heg e ¥ Bay ﬁ‘mﬁim senther out of the top pard of thoe bed,
Iitbardan, W sulerop with numercus Sunoosite abbiidte, corals, and
vther fossile. AL the wxposuwre in the He s § of seoe Jhy T 44 fey Re

B Ray It donbuing fuselinids, awi the lower 4t is saady.
he genapel ploture of tha Plusmer idimeatornn outerop irea nopth
to south is an incresss in thicknoss, fosell content; and stysligrashie

distanse baeleow Lbe Dew Crea: Limestons sanber,

5 { Shivasrd)
Dol eoilectdny Jocdition, Oood colleolln loculities
dnclader Outdier in the 8, %, & of pen, 18, 7o 2 N, B 9 Be

L Iy e (e T 1R B LR R T
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Bite of old rock crusher in the How Duuland oil £ield in the
He W éﬁm%; Te 25 Hap Bu 9 Ee

Shale Jbove Plusmer Limestone

The ahule betweon the Plumeer snd Deer Cresk limsstone mambops
is well exposed in few plavas in the area. it the revieusly mentioned
axposiure Just north of Mlgwey 60, 1t Ls about 11 feet thick and cone
sista of black, fiselle, fossiliferous shale pradin; wward to buff,
fossiliferous shale.

The basal port of the shade le wyposed in o gully in the M. T
% of sucy 27, Ts 25 Hep Ae 8 Bey and consists of two feet of gragwirown
shale vith ferrous stresits, overlain by we fost of black, fissile
'ma,e, topped by sbout eight fest of fossiliforous, baff shele. The
‘blagk Tieslle shale dlgappesrs in the scuthern part of the area,

The thigkness ia 10 feet at the amthern bowviery, sbeut 11 feeb
ab the loeality north of Mighway 60, and incresses to o mexdmuws of about
&0 foot near the southern boundsry, This thickenin: in Temshis 2, Horth
is accomparded by the appesrance of sand in the upper sert of the sootion,
which oceuwrs as a messive, cross-bedded san@stone bed sbout 15 feet thiek,
;m ten feot below the Desr Opeak linestune,
| Ealoontolony. Fossils found in this shele includer

Coalenterate
glug asareun Jeffords




Cophalepoda
eudortinooras noxanse (Helhesney )

fossl) golleoting: lgsalitdos. Ooed collsebin, loeslitics
includes North of Highway 60, in the 8, Be £ of secs 2, Te 25 N,
B, 88, '

Lake Fawhasia Dem, seCe 13, Ts 25 Hay B @ Fa

Dear Croai ldmestons ionber

Hisvory gﬁ_’, pgesnplatura. This is prebuily the "Pawhuskd lime-
shons® desoribed by Sedth in 1894, as bas already besn dlscupseds

The Desr Oreek lisostone of Eansés wes pansd by Rennett My Loy
anpoaures on Deer Creels, mear Topeka,

Coxpolotions I the underiylng Plwmer liawstons is & ji4h vald end
‘EQ the Roek Muff nesber of the Deer Oredk linestoss of finsue, then Lhe
Doer Creok limestone of the Fawbasks ares ls the eguivelent of the Hyvim

Croek lMaestons member of Xonsas,
|

P

Jolin Hennott, "1 Ceologio Ssction Along the Honsus River {rom

Funsas O1ky b Hefarlanis Langen Unive Seol. Surves, wle 1 (1696),
'w)fzo el
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Soubh of the Fawhasksa ares the Deer Oreck limestons Sthins rapidly
in bhe Hominy ares and is not found south of the Avkunsus River, accorddng
to Russeit ¥

Wmmm The Deer Cress lluestane s the
bhighest W in the Pawhuesks fermabion snd crops oub in e prosinent
Wm&m is rapidly tregeable elther so the grows: or on awriel
gmm,mgm Mm fecilitating the study of the bed apre Llrse wxeellisnt
BRSO BUp oS in W guarrdes west and sovubhwesd of Vawhuaskas Two of
these me on the exst wde of the main revine draining inte Like
Panhasks Just west of the Puwhuska almport, oue norbh of Highway 60 in the
b. S50 & of Buoe 2y Ts 25 Hey Be 8 Bey @nd the Jayger of the twe south of
Iﬁ‘u bigway and bhe slyport in the Hs . corner of secs 11, Te 25 ¥y Re
@ B, The larsest of the thwree cuarriss Ls Just north of the Ae Te & 5, ¥,
imw on the Atlantie Fleld Moud, in the f. %, corney of sec. Lo, Te
e e 200
| The thiskness weries frea sbout 15 feet ab the northaen port of
hhe area to over 20 feet at tis Quarry exponress & pusciinm Yhickiwes
N%thWmtdammmsmmmmm@ He Ba &
bf s9C. 2ly haﬂn e @ Be Soubhward Ww menmﬂm five |
wob in the Se W 4 of 860s 30, To % Hay 2a & B :

The helht of the outerop escarpment is, st nost places, conside

«bly less than the tetel thickness of the linestons, The bass of the
sstarosont murks the ap roslsste base ol the llassbene, bub the uper

k&s’t woubhers baok {rom the escarpuont, the Yoy being fren § %W 15 Teeb
'rmove it, depending on the warlation in resistance of Lhe beds slong

[r 3o, &, Ruswsll, personal comumnicotion, 1954
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the vuterop, Tuks resulls lo o wide sulerep bdi {up to one Towrth milae)
readily distinguished on serial pholearsphe or on the s ool o
fhe mesber conslote mostly of Light gray, fne-greined, denese

linestone in thin, Lrpegulerly ouwrving beds. Ve lower lowr feob is daxk
. gray and sessively bedded. It westhers fo Lighd gray or white floags,

wilch cover the slepes below the cuborop. It is fesuiiiferous, with the
mogt fossils ecsurring ia & 2,5 foot inberval in the approxiscte widdle
;Gf the member, Humerons fasuiinids, brechlopods, covals, and mellusks
eeowr throushout the member, wilh the fusaiindds baing conconbrsted in
‘tiia beds or in thin shaley parbings betwesn some of the thin veds. T
:mmd thinsndug ia mebebly at the expeage of Whoe bascl bedss The
| thick sandstone beloe ths Llss:zbone 1a the soutbhern part of the aves ls
soparsted from 48 by soud five foeot of ahele; therolvre e thinnise of
the limestonas Lo probably oot «ae L "sanding up%, ;
' The vertical Joints sutiting most ol the llmmetone bads of the

Pawhoghks ares are especlally presinent io Ww Deer Creck linestone du
! to its gresber thichasss, This resalds lo an anularity of ouberop

i pattern, and it determlnes stress palierns Lo a groet exbant, wapuamilj
in the sealler tributurless

Fosaile fouwsd in this mesber lnaludes

Protogoa

Coelanterata
dubouops proaserl Nosdo

i
l__ Dlotyouloatus americanuya (Dunbar and Conira)

a8 S

e
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ood fossil collscting logciities

inelwie the two obendoned quarries south sad west of tho Poshushs sirport.

Shale Above the Deer Ureel Limesione

The shale between bhe Deer Ureck limestone and Yhe Little Howlny
limestone has been correlatud by Hoore ¥ dih the Salhoun ghule of
;E;m.
| Thls shale 1s balf, soduler, il fosdiifarous. Grass covers the
E shale slops soross moet of the aresy however, where sxposad, the shale
Csgeos wxpellent fessilecollectlay leculilles.
E The thickne:s 1s 20 o 2§ fest aoress Towashlps 25 and 20 torthy
desrsasing to sbost 20 fest fu Tounshiy 2 Morth.
| ‘ Poasils fousd in this ponber Lnoludet

Frotonon
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lpad b col.ecting locslitics
toeludey Biluff nopthesst of bend ig M. V. rellread 4n the He 7o § of
800, 1, Te 26 ey Re & By

Gully northesst of bend in vosd ot bos of bill in uhe M. B, § of
secs lhy T. 26 He, B, 8 B,

Delow saul)l hill esst of road in the 3. B, § of secs 35, T. 26
liag Re & B,

Ae To & 84 ¥ railresad oub in the S, . f; of soce Lby s 25 ey

e & By
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Little Hosdny Llseatons Manbor

Histery of aunenels

fros exposures on Little Hominy Creeit in the soubhwestern part of T, 2
Hap He & Ba

e,  Heald and Bather £l namad this naber

In the seme publicabion they slso correl ted 14
tantatively with Q&M the Howard or Topeka limestonss of Kaneus,
m"muﬂwmmmaﬁm?@a@u‘m—
stone of Kansuss
Tho Litkle Hominy linestons disappesrs in the southern vart of

- the Fewhusgita area and has not been reported south of the area,

lon apg areal extents The best eiooswess pear the type

- losulity ave on the sides of a4 mall tribubtary valley of Little Homdny

Creek in tho M ¥, £ of meds 35, ¢ 25 ¥, R 8 B. At this locality
the Little Hominy escarysent dlosely reseables that of the Deer Oreek
limestone 35 feet below. (See ¥Figure 12.)

Hore the Little Mominy consiste of ten feet of Ligt sray Lo
white, algel, alightly saniy Maestons. The lower two feel is thine

- beddod and contalne abundant fuoulisdds; thds is overladn by & fouwr

foot russive bed, wideh is bbe mpmat formor and hes numero.s
sloal structures congentyated at the top in suall chamnels. The upper

. four foot is also thin-bedded, snd eontuins such a large p»mam, s of

3‘&.0 ‘e Hould and E. Fe Hather, Us e Gsol. Suevey Galle GE0mi

; (19«'33)-; Pa 1524

Saa. l:ﬁ. Mm - g i‘u ":% G " o
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algal strugtures that it appers satdy. Ilemedictely overlying the Liuee
stone is about four feet of sanistonds

Soutimestwad the bed thine raplily and converges toward the
Deor Opeele limestoneg in the 8. %, 4 of secs 30, T, 24 Hey M 8 2., 1t
is a one foot bed of limestone conglanerate, six fest bove the Deer
Creck limeatones and it dlsappesrs sompletely about one slle nerth of
j‘!itm seuthern boundarye
r Sartheard it Lhine repddly, awd in the cutlier sapped Ln the
84 B } Of 008 22, Te 25 He, Re 8B, ondy the overlying ssndstone Ls
mmm«:mmmmmwmmmzzm
et mm, mmmmmmmmmm on e overlying
sandatonss |
' mmwnm’mummmmmm
\W unacmm mnmmm“zwm oocur in
zmwpafmm m, Just north of the Pawhusks area in the bunk
ammwmemm Be & of s00s 34, Te 27 Hey Na 8 5., the
im part of the limestone 1s conglomeratlic and truwwates the underlying
)mhata sl angle, The mem‘mwmpmw the bDad
ars well axposed In two cule of the 4. T, & 5. o rallroad sbout om
foarth mile apart, ome io the H. 7. | of see. 17, and the othsy in the
Se Ve & of meoy 36, T. 25 H,, %, B B,
| At othar exroswres no congdleswrate appesrs in the linestons, and
;it. sontains fusulindds andfor smell aljel structures, In the north
contrel part of seos 1hy, T 26 Hay B. 8 He, 1t consists of four fest of
alal limsstans topped by several thin fupulinldmbaoring layeras At somd







&b
WXposures 4t conteins nedther, 88 Sa s 1, T. 46 He, B 8 He, where it
eonsists of 1.5 feut of iight gray, {neegpained, dense Lisestone gonbaloe
ing e few broshiopeds and obhwer Josgila.
Fossils founi in this senber inoluie:

ndanug (Herwosd and Frotben)

Shale sbove the Little Hosdny Limestoos
The Little Houlny lioestoce is from 20 to 35 feet below the top
of the Fearscals Limesbons and sbout 65 feet below the Turkey Run Liue=
stone in Tosnshipy 26 Borthe The Veersenls limestons dleappewrs scuble
lm. the southepnmpst exposare bedng i 9e0e 28, T. 26 Ue, Re 8 G In
Tounships 2 and 25 Horth the intervel is less, the Turkey Rua limestone
being 4G to 50 fast above the Litile fondny Lisestonos

1 The rosks of this lrbervel are poordy expessd Liavughout the

ares, the sost compledte exposure balng dn the sorth gontyul part ol sec.
EM,. Te 26 Hey Ko 8 B4y whare thoy consist mostly of bluff, allity stale
albermating with thin sendstons bedm. Iowediotely above the Little
w limestone iz a tee foob sendstone bed Lopped by abuuk elght feeb
of mapown and gray shale. Above this shale La o five Joob covered
interval littered with fusulindds, which probsbly westhor cut of & thin
Moestong, & this fusauldnldeboesring liaestons bed which may be ewiml%b
to that Just mentioned orops ot ten feel sbove the Littls Homdlay limew
(sbone dn the 8. W & of sees 30, Tu 2% fu, e B B |
Losally a thid:, oross-bedded, oyrlaseforaln: swdisbone erope
put Lisedisbely sbove the Feuwrssnis limeetone, w«nd in the 9, B, § of soec,




a7
sundstons 3e W M five oot thiek,

& limestons conglomerate bed apprexdmataly twe fet thiock orops
out 11 feet below the top of the Turker Run ilmesbone on Uhe cublier hill
in the 8. W & of seo, 22, Pe.26 ¥,y R, 8 B,

The only fosellifevous bad found Lo & U8 to Ged fool bed of
1isht brown samistons, which vontelins mwmercws senite {1llings of
pelogypods, about one foot below the Turkey Mun Limestons.

Peapscods Lisestone Membey
Rlatory of pupenglstiog. Cariae ¥ ccmed tids bed fven exgosures
in the Pewrvonds aras, which fs Just morth of the Pashusha ayea.

It wos hnown provicasls 4s the "red lime®, 2 {ield desijnation
uged by Heald kﬁ' who sepped 1L s the bop of the Fawhuska form tion.

Dagerdstion sud wrosl extenbs In the southern pard of the Feuw
sonia erea, in the He By b of 900 by To 27 N, N © By, e Pearsonds
limestons i o6 feeb thick. It conslates of o sassive bed 2475 feeb
thiok of dark blueegray, Siaewgrained, dense, brpittle lizestone which
mm breundsh gray sad Jorus large restocsulsr blecke with rouwsied
iﬁsm, topped by 0.8 foot ef fusuliniiebosring ilsestens wealhering thine

Southward in the Pawhusks mrea Lhe bed thins pepidly, censlating
“wf one foot of massive limestons overlais by 0.5 foot of fuswlinidmbearing
‘mm in the nerth cenlrdl part of sst. Uy Te 26 ey e B %o

b

% m‘.m Carter, persomal comsunicstion, 1954.
O, . fleald, B 1o Geal. Surver Bull. 6910, (1918), pe 67




&8
The thimming 4s &t e expense of Lhe lower part of the bed,
2lnoe st the southurnmost oxposuwres the fusulindd-bearing Lnestons mukes
4 bhe scaplote nenbor.
' lpgy, The only fosslls fousd in the sember ave Iritleites

Bt

Turkey Hon Lseatone Hosbey
History of somenslature, Hocld and Mather * nened the maber in
1922 from exposurss nesy the head of Twicoy RBua dn ssetions §, 16,
175 To 2 ey He 3 By (Soe Thgure 15.)
| 353 The Tarkey Rua llsestons is the topeost anepber of

,wm Pawhusis formabion and was corvolated by FMowe 42 with the top of the
Topaka limestone of Tsnssge
| Seuthmard 4t has been brssod soross the lHoalay sres by Russell P
end scross Pavmes County by Oreg ** 4
| Desupdption and arou)l wbenbe. Souttward from bhe type looclity
}u exbends past the southers boundary. Uorbbward 1L extence to wibhin
%W half sdle of the northars boumsiary, the sevtharoacst ouborops balng
‘fmm the 3. 5« & of soes 3 Ty 26 Hey Re & Re

Thrsughout the arec the Lithologie churastor of the bed resdng
practically the same, and the thiekaess varfes ooly slightly. It may be

s »
%ﬂm and Matheor, B wg’, 1?223 fre 153&

‘1 “30. He Russeil, porseaal commmication, 1954,
|i %a Be Grelg, W‘m songmandoction, 1956
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euserved in nmal axeeliont wwoswoes in the arcis

In & small, wosded guily in e de T & of secs 16y Te 26 Huy Re
8 B, it M 248 fout thigk, the tup 2405 Jeet beiuyd o masgive bed of gray,
finomorained, dense, fosalliferous Lnwstonu, sod the bobten 0.6 foot
sonslshing of peddiah gray, medium grained, eruwbly, fossiliferous 1imee
stono. The fosedls inciude mla, small beachiopods, wsollusks, Lryozosns,
and erinoid M

Just below & pend dus in the center of sec. 33y Te 2 Byy Ha 8 Bay
it erops oub a8 & M foot massive beds
| In an A T, & 8. ¥, vellroad cut about 1k miles soubhesst of the
MWM. $n the B Vs 2 Of de0, 17, T. 25 8., R, 8 %.,
it o also a 3.2 foob massive bod, (Swe Figure 1b,)
| it tho southemn edge of the avea the Linastons is aligitly
DAY, uawummu.zxmm,m Ry Hey Re 8 B,

whagudsilaog oharacbaristios ape the typiosl bluesgrsy color,

:m tendenoy to bresk with o WM fragture, and bhe “ring”
whan steuck with o haamers It 48 out by aunepous vertdoal jodnts, wilch
ok enly W the M& of weathered flags but alse influonce
ys%r«m mm '

Habaunsce rowp
i mm‘tmnﬂmmmmwmm“mw@su

thone bads mwng the buse of the Cottonwood limestons and overi ing

-
b

“&mha Be Prosser, "The Classi{fisstion of the Lpar Palaoow

golo Rosks of Centyul Kanses”, do e woloy, vole 111 (1695)
;ﬂﬁ. Vi, D0 m%. ﬁ 4

\
|

| B — S
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e Csage coal (;;ngma g the LWW..J ooal) and paned for ARPOBLUT 63
in Vabaunses ﬁnmw, Hansise
It hus alnce bheon rulsed to growp rank fo Nonses and heo been

rodufined soverel tlmsas The latost Jdofindtion, agsoriing to Howre ond
others 46 plages 3t as the wperucst group in the VArgll sariss, wWih
the uwper 1isit bulas the unsonformily separating the Pemdan froa the
Pormeyivanian in Tansss and the base being ab the Loy of the Topaan
1 finly bads of the lower and alddle parts of the growp orop sut in
1%- Fawhusiea area, They conalst pplaurily of thick sandstons and shale
beda intersparssd in the middle part wih pevsrcl thin limestone bods.
| Phe Jowest forostion i the group hea bemn celled the Devery
‘shale in Fanses, and thet name 1o also retained by the author in the
imm ares, The bads above the Jevery shale have hobl baen Jrouped

|
{

!ww formabions and are, In cesendin: ader, the Bird Croek lisestors,
‘mﬂ shalss, sandstoncs, and thin limeotonss, the Blme cosl, Lhe Rulo
Mm, unnssed shales, limestonos, ond sandetones, amd the Saksrusa
limestone,

The tstal thiskasss of the reols of this Lfndtarval is about WO
foot grocter st the noprthern boundary than it is st the scuthern, belng
sy roxisately 20 feet in Township 26 Terth and sbout 120 feet in

i

|
lisi e Myore and SIS We Wihey AT ppe I38e
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in 1098, for Severy, Kausas,

| Soppaletione The top of the Turkey Aun llaestone is the base,
an the buse of the Bird Creslc Limestone is the top of the interval.
Theorefope, it cun be recognised st leest as far seuth as the scuth edge
ot Pewnoe County, sinoe the twe lissstones bave buen traced that fap.
fion ang aresl gxtent. e Sovery shale is poorly exposeti
An the apres but, vhare exposed, consiste mustly of ffy, nodulap, silty
shale and sendstone, the sndatons belng awre predominant in the southe

EIBW% e & of s8ge 15; Te d4 Moy Ry T Bep & 15 Luot bod of msssively

ndstone orope out 15 foot below the Bird Cross Limestonss
b digtdpetive part of tho lmberval is the wper ten fed,
mhich gonslots of green, nodular, fosslliferous shule Llnbersparsed with
sbracks of waroon shele. Irregday sodulus of green, indurated shale
with yellow-brown ilimestone centers ocour in & aarvon shale streak nine
foet below the buse of the Dird Oresh limestone in the bed of Wladle
iid Opeelc in the 8. B, L of gocs 6, Te 26 May N, 0 Be

Arother lossdlifercus sons is sbhoub o) lset fron the top, in the
‘bd of Hiddle Bird Creek in the W. Ve & of Secs By Ts 26 Hay Re 8 8 It
|

of black, fiseile, loderated shale cunbainlng el ous birealidusddy

and bryoanans.

ot : ’ . ,

"7& o th “3mtlgra,my of the Kansas Coal Heasures™, E.nnug
Lan Ly AL'ga‘o "O:Lo III, (mﬂ}, e 6?. - : _ l
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A tmm.t;mun sandstone tmﬂ one foobt thiok and containing
Limonite solds of peleeypod shells erops o 15 foet sbove the Puphey
Ban Jimestons in the north central part of sets b, Te 26 Hey He 8 E.

The thickness of the complate Luberval in the parthors part of
the are:w, as measured in the i, ¥. £ of sece My T. 26 Hey R & Hey Lo
about 95 feots In the southern part It Ls abeut 30 feel, as scumured
in the M. § of 500. 18, T, 25 Hep Bs & B
Fosglls found in the nanber inolindes

Bird Creek Linvstoens Menbor
E0gl Hoald pamed the limestone in 1919
im its exposure on tho valley sldes of Mrd Cposkt and fte trdbuolaprioesh
" in Te 27 M.y Re & B. However, the mse wes first publiched in 1918
by Bowens ¥ , who cbbalned It from Beald's unpublished works
Gorpeiothon. Hoore » has sorrel.ted the bed with the Chureh
1imestone membar of the Howard limsokoss formation of Kansas.

Southward the bad has besn traced to the south sidge of Fuunee

fon snd sredd odont. The best @iposwre of the bed Fouwnd
by the author in the Bird Orec: tyibuteries is on Lhe nordh bank of Miadle

-

hazo Ga Hmlﬁ, ;‘{o 5‘10 Guole mg ille OO0 (l’i’?ﬁzﬁ); e b T
49, ¥, Bowen, . 3. Geol. Survey Duil. 686eL (1922), pe 137,

5011 0. Hoore, "'Iiﬂﬂ‘\ ong of Lthe raennay lvwnim% Tysten in Kmm#”,
e ITEY Buily Y W, e m: itk
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Bird Croak M& 2(:‘1 yapde esat of the Druwweond Raceh read in the 3, &,
2 of sue, " Te 26 Hop Re B B It iz a 2,5 foob thick masslve bed of
Lizhe Wug, finewgrained, dense, brittls Llssstons bpeakln; with
a au‘tz-carw m It 1s fosslliferous throughout, although the
fosails do oot weather vut, and the top of the bad is covered with
Srueisiweds planceogven. (See Figure 17.)

Another exwellont exposure ie in the A. T, & 5. ¥, vadlrond cub
about one half slle southeast of the Wﬂ stockyard sidlng, in the
He By & of g0, 18, Ts 25 Moy Re 8 8., where it 18 2 1.8 foob thick,
nossive bod of bluesray, flos-srelned, dense, hwitbtle, foasilifar us
1isestons bredeing with o mbooncholdsl frecture, (See Figure 18,)

The bed is cvnbinuoun aeross the sres with essestiolly ihe see
‘eharscber, though thinning Yo the south, the thinnest ewosure being in
the road gub Jush south of the amsll eroek in the 8. £, b of sec. 15,
T, 2 My Be 7 Hep where 48 S5 Lok fosb Whick, The fossils ave dififcdt
?“M&hmwwmﬁmmm&w show oaly as traces on Lhe
woathered W!M It is cut by verticel Jolats at sost places and
weathers gray to lght brow:, forming irresnler flages
i MMMMWMWML?%MW&MWMM@&M
by ohewving outerops alon; Lhe Drwasond fanch road north of Highwamy 60
argd along the Javal Reserve roed south of the hijtewy, slnee the cuterop
arosges thege roads al numerous [lecos.

|
{
|
[
|
|
|

Hiadle Zabaunsos

The cutercy belbt of these beds is puarly wposed acpuss the

}, mwivaska eréas, The belt is maked by reiling prairie rlelng gently
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wastrard to the bese of the Flint Hills, wWith thin sod) supphrting & thide
frase covar, The pesition of the limeetonc buds Lenesth Whe cover is
byodoully marked by gentle Serracad.

Tha total stredd vaphis thicimess ls 123 feef o« the northern
sdze of the area snd sbout 95 feot in the southern psrte
| The tup of the interval s the Wolaruss limestone, whieh hes besn
truced aeross the arca. Ab about the niddle of the interval the Rule
‘Iﬁmmw the underlying Blso coal are well exosed in the wmorthern
part of the sres. Duo to the pow wiposures, tw dawpsioe of the
MM:&%M, and the pregesee of soveral othwr dgallay llassione
}M- ghort disbunses sbove and below the Bulo MMnestone, the aulhor was
tnable o tmios Lt definitely across the araa, lowever, a lizestone
‘m in litholopy and stratigraphic position eveps cut in the southern
pant of the ares and can be tentatively eorrelated with 1t.
In this thesis four divisionc are uvoeds the basal shale, the
Nulo limestone, the wpper shale, and the Uskayuss limesbone, .

Hagal Shale danber

This interval ecnteding a lower baff to blagk, fussilifercus shide
section, & addadle sandy intereal, and an uper greenish prey Lo olive
dreb, mroon strosked shale. Several thin, fessilifercus Llrestone buds
ayear throughout the imbervel in the southeran wyosuwres. The thiskness
varies fyes 50 to 63 fent across Lhe ares, |

m canplobe seotion 38 ewposed st three lesslitdess clong Lhe |
gides of the small tribubsry noprth from Middle Rird Oreox in the sastern
half of 8ee. b, Te 26 Hay Ba 8 %uy o the veilrond cub ssubheast of
mn in the northern hall of 80,18, T, 25 ll., e © Bey amd in the




&
read out on the Novel Neserve road Juat soubh of tha smell creek erossing
in the 8, 8. & of se0e 15, Ta 24 Hey Be 7 He
he sdddle sandstone intervel is grestost in Lhe sovthan part

of the arsa, condeting of 30 feel of muasively eross~bedded, olifi=-
faraing sandetone, bopped by I et ol thleke-bedded samvistene, slong
the Lluff esst of Widdle Bird Creek in sec. 8, Te 26 Hey M 8 2

| The Sop of the shalo e merked by the Ziso cpal io Lhe northern
hedf of Ts 20 Nay whare 1t lios Limediately below the Rule limestons,
?mM&uwmamﬂmmAkammlm
‘oboso in Widdie Bird Creek in the N. B, § of sec. 12, 7. 2 oy Ra 7 Loy
muuae.”sm.mammm A6 the wastern pulnt
mfmmmmmmmnmmwm.ma wmmmaf%, e
&efm.a,r.%mn.amummwammmwam
1£mt thick ﬁtmm of m The southernsost exposurs is in the
‘mmmmmmwmu. e & Of 66ty 17, Te 26 N, Ro §
'x.. whors 1t conslste of one fook of bitusdnoun alwmle, amﬁm fron the
ﬁm Imenstons by WUwes fool of buff and gray chales
Fopalla found in the saber ineludes

‘
, i

‘ Aot onora i ,

|

|

|

Hrachiopoda

1 and Pratban)
(7’;'&%@}
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Tood fossdl eollecting looalities

&mlwial Seuth bank of South Hird COresk just weat of Juwtion with
M&m.m, gouthesst of dry weather bridge on Drusmond Ransh roady in
the ¥. ¥, & of secs 29, Ts 236 Ny, Re 8 5,

Hailsond out an Ae Te & 34 Fapy southecst of Nelonde stoekyard
alding, in the B, % } of see. 18, T, 25 H.y 8. 8§ 5,

Rosd oub on Nsvel, Reserve road, souts of ereek crossing, in the
Bs Be & of se0. 15, 7. 24 M., B, 7 B,

Hiaglory of mewepgloturs. The bed woe bwasd by Condrs eid
W%M&m Lrom exposures noar fulo, ledbraskas
Hoowe °© has traced the bed adross Ksnses Ivem

Hebraske bo Oklabioma,
wm”mwmwmmmuwwm Paarsonls
w.mwmammmw the Favhugia el

ﬂﬂa Bs Condrs m’:ﬁ He Lo Bongaton, "The Penza ivanian Formations
of Southeagtern "y Hebroghs sgadecy ol Jolengs [uble, vol. %'%
2 (lM)g Po L

1 ”!* C. Buore, "dtratigraphie Clas:diisetion of the sevmsﬁmﬂim
\aoaka of Kensoe®, Univ. of Kensas Budd. 22, (1930),04 43

L ”Jn 4e Cartep, persocal owsunio. tsiou, l%& |




Othey than the reswice of the

snderlying Zlme eonl, bhe most netable sharacharlstic of Lhe Rule lime-
gbone 1z its verlation is thiviosess, »lth as agsoupanylng varistion in
‘lsbkmgy, in the sortharn mlf of Tewnship 206 derth,

| At the wet weallwy fulls previcusly seustiwmed ia Wldale Bird |
Greaity in the Ha s £ af sec. 12, Te 26 Hey e T Bey it is o soesive bed
1.? feot thick, of dark gruy, floe-gralnmed, dense, brittle Moestone
{mim fow fossils,
1 About 1.5 miles sust by m\m& fmm this exposre, in the 5. ¥,
4 of sos. 8, T, 2 Sy e 8 Bay b forus @ bLuff on the south bunk of
{Wﬂ Bird Cresits Xt consiste ¢
1"“’ bela sandys

‘ Une half mile south of this @posure, in the roud cul in the H.
Ma § Of 8004 17, 7. 26 Hay Ru 6 By 48 consbots of 275 foot of Lisht
rown 40 gray, nediumegriined, fossiliferos Lmestons contsining seade
size purtiolos of Linondies
In the sputbars pard of the ares She bed whish has bean tenbetis

[ 19 oot of thinebedded, iuasilifmm
ite *;Mw with e upper @i@t

voly cerrelobed with bhe fule ilimestone is aboub 80 Zeet wbove the Hird
Oreel Limestone, and Lo wpoeed in the rosd eub on the Howal fleserve
road south of the ereck crossing in the 5. £ of seos 15, Te 2 Ney
%R. 78, It iles & massive bed 0,75 font thichk of dark fray, g ined
dense Lmestons centaining few fossils exsept for o thin fossiliferous
\mu capphag the beds |
B o 0y ]
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Uppor Shalo Modber

Tha shels sbove ths Rule limestons is poorly expoged abuve the
wot weathor falls previcusly senbloned in tho bed of Middle Bird Creek
in the 8, B, § of seas 12, Ts 26 Hyy Be 7 8., whers 1% 19 30 fost of
grov shale, Ia tho busal five foeeb are tue thin llasstone beds whidh are
probubly sadvilent to the upper part of the Rule Limesteus where It iz
thickest,
{ The tiMlskness verdes from 00 to 30 Toob ucross the apes, with ao
MWW%&MS ey thinniag belnyg ohesrved,
| An slgul limestons about ons oot thlek peowrs 1n the upper part,
Pﬂﬁ 10 feet below Uhe bope of Lhe Wolarusa Limestons, and is conabstent

g8 the eres, sithonsh poord)y wagosed st most plases Leesuse of %8
® patarce |

[ o .
It hes adnoe been corrsioted by loore 53 ansk Cavtoy 56 with the

vakaruss Mioestone of Lonsase
The Yakewase wes nemed by Seede 1 in A0, frou exposures on

b

! % Ca ﬁm; t" ‘3« %ln SW@ Bull, (3“;1"‘3 (}..9}.3), Bie wg

1
s U Hoora, "Stratigraphic Clasgifiontion of the ?amsylmniw
,nw« of Kansas®, Univ. of Ecjgas Dulle 22 (1936), pe 224

L ”J. e Garter, peprsonal coasunic: Muﬂ, wPolew ;
. 5
J.ii, Beede, fansas Agsd. Gel. Trang, Yole 19, (W).ﬁ Hie




bz
takarig. Qpeek n;m;_&awﬁ'a, Kansase

Deseriobion wy apesl sxbent, The diastincudehing fecture of the
Yakaruws lisestons le Lhe presence of numercus slgal organioms known o
"Crivtoscon®, These Toosils are resdlly obssrved on Lho woathered
surisce of the bed ss irregulsyr, consentrlesliy leuinuted, devk grey
aasgen with hrsm m&msp or fossil fragments an centers, up W 040
foot in jony dlmanslon, though most are aboub 0,25 foob in diameber,

Those atructures are nuserous in the aerthern part of the ares,

and the supfsse of bhe limestene las & spobbed appeurance due %o thelr

musbere. (See Pigure 20,) Jouthward the namber decrenses until in the
southarn part of the arsa they arv yare. iThe deoreuss in "Cryplesoon®
is narked by an ineresse ia the susber of colosdal hryosouns

The Hakaruse limestone la, as previcusly stated, poorly exposed
agrons sost ol the areas Its outerop is carked by large rostargday
blocks westheping to snall chips, brighl erenge to light tan io color,
It is aboub one foob Lidek and comslate of gruy, Jine-grained, dense,
bridele limestone which is difficult to break and has & mubmoonchoidsd
m'h It 1 !esm'wu. eonbalalng emall brushlopods, evineid

0§ —.u‘-,
R

sty ﬁm naserous othar saidentifisble fremments bestlos tie rypbe
soons* i Touwnstiip 26 ortis

. . The mmm are e partly b the pressnce ol an overw
W;m 2 m o bo thres Leet thick which slum)s over the

| nkarose Iimostone st nuEErcus placoss

‘ It is @posed ia the road cub in the nortivest corner of sec,
\\ 17, ¥s 2 Hay R, 8 B., whare 1t forms an oublying hiile
|
|
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in sn exsellont odaborep on the west bank of Hosdny Creek due west of the

wld 3¢, Johm'a School, along the line betwoen the H. B¢ & of see. 33 ami
the B e & of s0es by Te 25 Hey B 7B, 1% s o too foot massive bed
of blueegray, faeegrdned, dense, lessilifercus Limestons gontalining
larze colenisl bryososnsy rave "Gryptoseon®, fusulinide, saell brochiom
s0d8, crineld sbems, and a fow corals,

: Fogolila found in this mesbor ingludes

The welloys of the peraansnl styesiss throughout the area ore

| £41ed with alluvivm in the lower reaches s for some disbance upstrosm

in pany okeede

The stressis have, sines the deposition of the wlluvium, cul down
tlawush 4t and are now flowiog on bedrotite Tidas Jdown sutblng has exposed
thickiesses up Lo 4S feet observed by the author,

The wost Wullfmm of the allwviun is 1tz abllity %o
support nesrly verticsl bluffs whare the streass bhave out threud it,
Just sost of the dry weablwe bridge on Horth Blrd Creck, e foirth
pile soathenst of Bird Creek Sohcel (5. W. corner of escs 29, 1. 26 .,
fa 9 B.) & nearly vertical bleff 45 feet thick is cut in the aliuviume
About one fomrth ails doenstrsss fros Hoadny Falle (s the 8, 7 [ of
poce g Ty &is ey Ba B Ba)p o 43 foot blaif has been cut by Houlny
Creeits .
The slluvium is nade ap of Ight leowas sdll to {ine sand sige ;
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&6
Baterial, It '3:, M ‘Waﬁfi«i a£ sma-i }Lacw, with sone layers 7
showing posrly developed crossebedding et & few lecalities. In a 20 foob
‘Shigk EOMUDE On mm Med Oreok in the 8. ¥, § of ses, by Te 26 Yay
ia,. 8 B., the lower sight fest iz a gravel bed of angular lisestons and
sandistone pebbles and cebblee.
f The ordgin of the aldavial material s probably & coubination of

:m and fluvial deposition. The flae geain size il the weathsring

Immu«m indicate o larse per conbt ol loesss m,thebm
aad presente of groavel lndicete river depositions

Poorly defined terrase gravals oseur alons the aﬁ.#ﬁ of ¥idde
Bied Oreak ahout 20 feet above Lie oreok bed, vwest of ths Trwwond Ranch)
road in the N, ¥, corner of T. 26 N., B. 8 8., and the . 5. corner of |
Te 36 Hey By B Be The gravel consbites mostly of sdbeansd.r, Dagul b de
boaring flint cobbles, The (lind probbly was brenssorted to ite prmn#
position m thl?m shert cuberop in the Flint Hills to the west. ’

An ‘mmﬁﬁgiﬁ&l sldelight 1s the presongse in the
ares of artifests made from this Nint, Tho suthor found Wwo such am.«-
fmtc#mm#MQBim m* Thoy are sn aryov polst and & |
£1int imife, tentatively identified by il, C. Slinoner -0 as Porsker mm
and Vraford flint respectively.

o st 4 s “sve g . -

’aﬁlahm‘t Cs Skdrner, 4 Petrompachde Stwdy of Some Artifaet ?1&9%

af the Uentr) Unlted | t«aﬁm, 19540, mﬁ&{muwl‘ﬁ HiLsiRe
L -

e —————— |
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CHAPTER IX1

The Virgil yocks of bhe ceptral part of the MdwGomtinent n@.@n
M out in secrly pirsllel belte slriclag a Little ewst ol narth and
ing from the sortharn edge of the Arbuciie Uplift ares scross

= and Kanpsge
The sedisente very fros newr shore cearse olastic snd pedebed
in gentrel CGklaebosmt bo predosinantly rerdae llscstons in northe

Kanses, with these in northera Cklahems being trensitionsl between
two. Thio facies change doos mot indleute sn apprecisbls clunge in |
th of deppsition bub indoubes dstunce froa the soaroe of sedlments, w
hich lay %o the soubth in wper Peansylvanien time. ‘
The sariss is characterlsed by gyelicsl alternstion of sarine \

End nonesarine sadlsents desosited on g rel tively stuble interior plaﬁ'-‘

Cops areas AL no tisme in the Pencgylwalon was thds area coversd 4w my‘
I

|

st depth by the seas wor uplifted high above thesm, Rather, nwaarous

uctuations in ses level (op land level) resulted in a more or less
series of Wrinegressions and regressions of shallow apieoaunm-l

%‘1 seus. Rather than being locsl, these flustusticns ia lovel were ‘
ancous over the whole mesion, with the result that nunarous hin

68
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limstm and coal Mm the aﬂil'ﬁl;aiaji&;;ant&m&mm 1‘or‘hiindrm éf )
#iles along the outerop, Individasl sedlmentary ayeles, wuweh maridag a |
5“!}@1« transgreveion and regressicn of tho ses, cun elso be correlated
.'mnsa lupge areas, albthoush individual beds in tha groles are not \
| Beoess. rily continuons. |
In Kensas the oyeles are smurked by o predominence of shals, albw
ernuting with limestons, the beglaning of eash cyele balng marked by
nopenarine sandstone und shole, lumerous coul sosms oceur, morking the
tepmination of ench nonmwpdne phass of the ayoles.

Southward lobo northers Uldaboms the ooal soans diss, poar, the
|pavoentage of limestone decreases, @i the pereentege of saadstune ine
Greascs, Thus in the Puwhusks ares qyelle sedimentstion ds evideat, bub
ot oo well defined us in Kensas, The swdstonss ineresse soubimerd |
Beress the area, accospanied by & decreass in the nuiber sod thlokness |
of the limestono bads, iHowever, severcl of the thin, continucus ldmew ‘
stonos present in fanges have been Lrsged into and egress the ares.
Farther south the sarles ls made wp predoviomntly of thick beds I
of course smxlgtons and chePb conglomerste, vhioh are nob cuntiauous i

ovey lerge sress and are difficult to corrolata,

The prosent dralnage speten of the are. is e result of several

stuges of arosions The vldest erosion surfoge is koown ap the Pawhusia |

Roek yioin 59 and i an wpland eroslon surfoce grosaved on Lhe muwmr
It is approsimabely Flelstocense fa age, The tarrsces (ousd on Middle
naied Oresk represent & younger stugs of erosion probobly similar o the

present dradnage system, eod are possibly labe Pleistocens in ages |

s s

oy gle Skey 1939,
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The velle, siluvial fi 3 were jwobsbly forimod in Recent Lime wl pepe
POBeh @ pepipd of greatar deposition thun ab present, Tho fuct that the

| MBunt (rajnage ke thpough the alluviws does nob mesn thet the reglon
WS boan rejuvensted, sinoe Whe stresas have nob owt dora inlo the bedrogi.

The Pm%'mnian s overiying Persden rocks of the Bldedontine
aud region M & low angle reglonal dip wesbuard fros the Osark dome,
this structure belng known as the Prarie Plaine homoslino, The dip
central Oilahome is fram 60 %o 100 feet per mile and decresses in the
narthern part of the state to 20 Lo AU feet per mile.

The suteropy linas of thesc beds convarge scuthwan! toward the
Avbugkle Mouwraine dus te the southward stespening of dlp, trunsetlione
by unconforaitios and thianing of Individusl beds, and onlap on the |
ok b, |
Loes)ly the reglonsl iy te inberrusbed by susll strustores which

are particularly mwmerous in Osage Geuwnty. In She wesbarn part of the {
gounty (west of the longitede of the Pawhwela ares) there are s fow t«j,
Wi are soetly noses. The aversge dlp de ebous 38 feel por ulle Yo

I

wast, and the strike viries frou due narth to i, 5% B. In the sastern |

|
|

|
\

strine doterminstions diffieult, The gonorsl strike varies fres He w* |

part there are nunerous feults and folds, which mike reglonsl dip snd

B. to Ua 357 Bay and the dlp averages sboul 36 foot por mile Lo the wests
The charactoristic feature of the faultas ie tho alipnment, With

fow expopblons, they trend northwestesoutheast and cecur in balts gg
%wwﬁwmumwww, thouse styiking He




e —

20 o« 35° w. and thoE W}S. 11 = 20% . They sare all mmaﬂl;

ftboaa havine the Apwrbhrown aide oa the southwest belng sbout ewal in

fmxzbm- to those downthrown of bhe northeasb. They ors of smdl mgnitude,
the thoow petng Less than 30 feol and the length being less than one &iu

|

Bost gusesy though & fow ars ewversl miles long. The fuults ave

deved to dle out downmard In the sheles lower in the Pemsylwnian,
The g ochalon foults in Osage Counby are pert of a wide belt of
extending from Pontotos Comty, Oilahoms, northward to the Kanses
* his belt follome generelly the "swing® of the outorop bult of the
anngylvarian rodice, In Osage County this wlde bell is ande up of two |
well=defined belis, both of which pass tiwoush the ruwhusko arse)
¢ which aree the grestest concentrition le founds Io the ares the '
suthor marped 37 faultse

The folds are mostly of three iypes, domes, snticlines, and
noses, the most muserous being the anticlines. They are of saell m@ﬁo{
tude, with most having a olosure of from 10 to 40 feet, the saxdsum i |
the Powhuska ares belag 70 to 90 feeb on the lper's doms. The area of ;
the lowest ¢losing contour is in most eases about one Souwrth gquere

the madmas rarely axeesding one square mile. The stecpness of the |
Qaniks of the fdds gonerally ineresse with depth, as has bean revesled \
by drillings |
Agcording Yo Millllan - ¢ Sost of the folds in Usage Counly m{

|
@longabe, B4% of the elongats folus have & sorthesstescitbwest m;

ek
: 1
g, v, Hilllkan, "Inber-Relations of bhe Yelds of Cstge County,
gicshens®y ANSRgU AugeRs Detrolows Jeol. Duil., vels by (1930}, pp 13
158 ¥ 2 AR o
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Lhe e frecnont dlpeots -y boing He 15° L0 39 R, However, he ncted n@

%&lieﬁwqmg o individusl folds, nor say ared in which sny o drection
rgt alongtlon is orominent, buk mest of the lerger folds Lie in vhrsee

me pegtiwaouth bells uoross the ared,
Hunereus Sheorias buve been proposad for the origia of the g

|

!
gehalon foults apd sll ment ef the folds in Oklabomae Although he has |
not mude sxtensive studies ar wperisents on the jroblan, Lhe aublhor t
balieves, on the besle of field sbeervibien, wxi a consiaerstion wi the 1
aoshanica 0f el ovananis, thut the faults sad Salds are the result of
the sums deforming force, and Uhiet the thevry proposed by Ickes oL Lrhpte |
nighes ths best sxplanatlon for the oriddn of the ferces, |
He theariged th b sorthvestuard foress frow the Chootaw fadd |
mone of the Ouachita Uplift were o posed by & apatheastuard buttrosaling ,

effect of the Hesaha RBldze of Funsiss The nortlwestwurd force was then 1
|

resolved inte two horisentsl componsnts, one & 1ithle oast of north and
one & Little north of west, The butresding force was ulso resolved

m _W components, porallel and epposile to those tug, The resulting J]
two pairs of sheur forces resulbed in o parthewst-souiwsst tanglonal |
stross couming ths faulbe, and a nert twestesouthoset conpressional foree

foraing the folds.
' other sAallar theorics involving shearing eouples as erigin of |

65, 1, Tekeay ® ,

: 'y "Dlaousalony Origln of the Paults in Greek
gl Usand Countlos W; Aoer-dean jspoviution of [

Gecioiate, Bulletin, val, 10°(1926), bye 70

by L)
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e Slreases were smwzmad by ?A‘a‘aﬁ y Fodw -, ’ and &rm Tl o m
I S8 Powgyg 06 thoorised thab the supfese structure wes influsnced by
Fro=tonnaglvadan oposraphy due to didferential compaction, and thab
Aabor bordssagsy ooy pessive fopces ssy have sceeanted the erijinel foldse
M o1 sugsatbed hordizontal eopressive iorces acting with eoud Lntens
P”iﬂ all dlrecticns ss the origin of the folds. ﬂmqu
Mt Bk Lhe folis were the result of verticdl forces due to resieml
uplifly wilh the alismmt corres widing W narbiwncrthessbvard trending |
m&wmmwwtaamﬂmﬁmzwm A torelonel etrees sombined |
iLl.ﬁ roplonal wlift in the Osasce Comty apes was seggeated by Sherydlil w

the cuuse ol bensional stressss developing the {oults.

vie

wﬁ. He Fabdy, "The Origin of the Faults, Astdclines, and ﬁm&
Granite M" of the Zorthera Fark of the WldeOootinent 0il and (ss

old*y Ue S» Juode Juzvey, Proleselonal Pepup 128 (15:0), ppe 75-he

631» Le F&lc e Urigdin of the Taulte in Grm nm.i W
HOUE LG W acguciabtion ok §ebredeun
1 10 lms), Boe 2933030

"l mg%i Paults la Oklshoma®y fGoele L580G.
vole (3@%): e mﬂ

i
*f’f“!’. e m. "En Gohelon Teasion Eismmw wid Faudbe, jgake
|

agoo,. |etrelaun Lats, Huiley vole 13 (L929), Ppe 627637

6y Gidnoy Powers, *Stpusturcl eelogy of Horthesstern Oiddhosa®,
pal of Geologg, vole KEKIX (1931), ppe 1A7-L32,

6?”{* e mﬁ "opdoine of tha Folds of Qeage County, Chiuoaa®,

RENCAL, W‘ %ﬂu., ch L? (J—f’i&}p 3w Wl*Jl3t

%8G, Ho Wovin and B, 5, Sherrill, “The Hetare of Uulifts in
,,g,..amma. Uilahoms snd Thelr Louad Bapresciue’, el seoeiulden
e 8} w&’ ng 13 (19/‘”9)‘ Plie »“i’—}"})‘

tehalon Pauits in Nopthe 1
Ley Vol l) (Jwﬁ’i) y&»-:l 3’?




foad ballust mw:i.al has been cbbained in the past {rom quarries
{ s “andoned) in the Deey gm ligestone, ds limesbone mkes &R
sEBeLlant. sourge fop s waterdal, due to its thicknees, but ite Wi“"‘
BOGdIA: a1d drvogul.rities muko 1t of Mttle valus for batiding M’W‘hlb

Brdel eliy hos boen quarwied frem the Ramsuia shale at the now
abandoned Povhusia Vitrified Prisk sad Tile Cowpany planbe Acoordlng S0
3hoerer Lo thio shale s wdtoble Por msilng comwon and face bridc, Holion
blodi, snd seer ploa.
The Algin ssndstons and some of the olher thick sandetons bede
tipeughiout the seetiun are s priaseiormers elong Wie culoropss an M
aake good sowrcen for will wler & Tow miles west of the Wp&. l
0il pmroduciion in the mﬂmmiawaﬂymmw
ing wella, thare belng & botal of 562 producing wells, with & tetal '
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quarpy south of Rigdway 50 in northesst cwner
of nsevtiocn.

PR CEOSE limestones
Limestone, thinmbedded, Lihit gy, deuss, brrlbile,
rading to conglomerabe ob tep. Contalne YoV,
sefter fasulindisboaring leyere eceovcsncnsvnsan 80
tdmestonn, browpish gray, [iosegroined, dengey
foasiliferwus. Ceoasional channele cutbling
Shrough bed, filled with fusvlinids snd froge
ments of obher fossily in black, shaly vatrixe

m e e R R R
S »

irpesular bedding, lizht brownish
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gray, Clneemeined, dense, Host fosallifercus
layer in meber, Some layers are almost soildd
fusulinids, also brachicpods,; corals, and
mm R e N R R I R
Limsstone, okt gray, fineegradned, dense,
brittle, fossiliferous, fusulinid, Topped by
thvus, 1iaht brosn LaJeP seesevsessssvesons
Linestone, aasaive bed, dark gray, medliuwwgmidned,
donse, few fuvaslla, Moin esearyment forsar in
mw e e R T O T T T Ty

iXVIe S00s 2, Te 25 Hay B, O B, Heasured in sbandoned
QuArEy north of Highway 60, Jush weet of asirpord,
and in diteh sorbh of road.

DEER CHEER limestones

Covared interval il bl LSt e b R L R R B PP

Shale, black, fissile, fossiliferous, Abundsst corals, clans,
gastropods, ceqhnalopois. Mnersus manll, durk blue coneretions.

PLUEZER 1imestunes

Limestone, oray, finewgrained, dense, sassive bed
oul by vertiecal Joloua. Fosal Liforous, traces
shes on sorfase. uethars broun Lo orangss
Vopy @ificult to bresk R

G E

Stele, bULf, AR secsrsssarsssssuvonssny soan

Limantons, brovwn, cospse-crdined, soft. Topped
by layar of fusuiinide. Doubbful poaition,
Hot mouaurad.

oartheast cunrter of ssotion,

DEER CREFE lissatonet

Hot soaaured,
Covared interval, apeb.bly Mf, fosailiferous shale sevsscocsnns
M, m&’ fissile R R
M, M’ suntaine Servous Lineetone stiromk sesvseesesss
PLECI R Lisestons (V)3

ldnestonn, davi ey, pediasorained, fusulindde
U bearing, brittle. Tosthars tan with the

fusulinids stasding in relief on s lage seeses

m} bM, BARMIAOUS srevsesvnvansressnasunny

XEVIIZ. Sec, 3By Te 25 Hap Re 8 B, Mssswed in bapk of
#ily in southwest w rber of sectioco.

pEEn CREE limestones
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Shals, o R |
5‘m33‘ﬁ§§3t }iﬁmiﬁh bm”"‘f‘i {oeailiferous TS LT T IR L LS 110

mﬂ‘?’f‘?’“* dark gray, fine-grained, cGonsd. Qontaing .
LE0OL TR };:;‘;i:f:zma' Heatheps tan ce RS EEASIARSRNIENENERASRREED Ce7

%h&l@’ A e ﬂli% dr&b COQOQ'OOQQO.QQQQ'.DQ...#.D.QOC!0!0 h’a
Sundetons, thin, calearecus, Hob mossureds ‘

BXLXe So0e by T 23 Hey R, § 4, Yeasursd on massive wiaff kmown |
looclly as "Lovers' Leap®, in northwest corner of section. ‘
LANIARA sholes ‘
FLGLS sandatorss |
Sandstons, sussive, even cress-bedding, Forma prosinent |

aliff, Lisht bun, ealearecus, elean, suberounded
gradns. Pine-gralned ob top greding to sedine-grsined

al baga ""ﬁi:ooamn-«no-uouq.no;umnu;onoo..;muuw. 6‘3-0

|
l
mﬁ 3”0 S’ E L 25 ﬂt, Ra m; decswrad in W Q‘ﬂh \
guarry of old Fawhushe Vitriiled Pylek and Tile Doey in ‘
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aiwt gentrcl part of seciions
PANWAKA shalet
TLEE sandsbonet
sandstone, poorly wiposed., Coversd inbervils ADOUD seses %40

4

Sugiatnne, calGuracun, denacy £ M"’;ﬁ'ﬂim; casesaBEB RSN Uad
Shale, olive drub with dark gray olPealBessesvercsesncanny 2b40
Gandstono, caleareous. ot nes wapad.
Sbala, dark Wﬂh EXQY sesessssavsssrnprsncs fanE ENBRW 7¢§
Sendstone, colosrecas, fine-grained, thin bede

Hot meagureds
Ghels, olive drab at top, grading downeard to dark gray 1
at base., Oontalns oscaslonsl hin sancstons DOUS seeee LT3

XEXI. S60s 155 Ta 24 Bay i, 7 Bs Hoasursd along maka road in
gonbral part @y soubheast qusrber of seotion.

VARARUSA limeston®t ﬁ
Limestone, poor exposure. ot pmasirede _ \
w M .'."Q..’..‘lI'Q"‘,.Q",.Q.'Q"Q......'-"..Q"‘."’.' &02
Sandebone, terrese, Not meusurads
GW‘“‘ m 0.00QO!OI'Oll""t#it.."b.O'i.ﬁll’l.ﬁl!.‘.i"!"..‘ 6’!9
Limestones €ael, light gray, mediuegmined. yeathars 1ight
gray, T1e8e¥.
waﬂd Lrkerval :euaooupov-.-«»-o:u.»a.-;-..a-o-oc\nuoooocinuoqt 2540
pULO Limestone {7)s |
Lisestone, darkt gray, fineesrained, dense. o foveils
oxpent ab very top of Bedgsensssssnsnasnessnnssrssnnies Qo8
CM LIROPURL Santssasanssssestsassssiss sausesserstorassrortass BT
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3‘“‘&1&%, culoureniit, Pine=ulnod ewsseosesvesasersssraonnansns
COVerad Intapeil sevesssssevonssanssasosnsrsassnssneans :
Limestons, purple and brown, algal, fossi)ifercus m:m:g;m:i
Shale, mreen am! mpoc, contelniy several j;‘g;;ﬁ'z'ifmm; Lisagwe

stone layers and a few thin sundslens luyars o A
limestons, purgle, thin bed. fot measwred. sassssassascans
Sandetons, Light brown, £riablo, MOdaomEintdsssssssssss eesses
WM im'-ﬁ"wél QQQCQIQDOOUIQ’GOQs'.l0‘;!'0Ol.lQQ...(ﬁlQb'O.." -
Idnestone, sy, fossiliferous, Light gray, algale Conbains :

amarous dosaalnabed Llaonlte Wﬁiiﬁtna;tc !.'0"!1;’00 reamessw
7 +1 b i v .
sandgtone, fossiliferous, medive-groined, frieble. UConbulns

numeprous chamels f41loed with lvsslle in culearevas "aladie

Abundant Myalipe ap. Dotton of bed ig thin layer of greenish

W And 0N, fQEMWQW L5 2ubong seessssassisissssnvnesy
Shale, olive drab, fisaile, lndurated, grading wward Lo =Arocis
Buserous tin silstons laminac in lower part cud Gidn Lisestons
Wnr A 50ELO evecvssnsscspnnsrsssssunesssssrtssonsansdsarane
Shale, buff, noduler, foesilifercus, Contaelns severdl tin

feasiliforoua llaeatone LUVEPL esessvsssasensssessesnnssetsanss
ldmestoane, grays fne=gradned, douse, fossilifarous, Veathurs

Bray Lo uq_ﬁlt Bl asssv anossessssvsssestiansdssansanrrssnsssnnes
Shele, buif, noduler, fosdlifeccus, Thin celoarecus suwlsbone
ﬁzégygg{;ﬁw ‘bﬁ.ﬂ:n;;‘.‘t..s-o»na-.u‘cpacacl.‘oa-nuun.-ouoooon- sae

3 S lim 13
Limestone, dark gray, flne-gslned, usase, brittle,
subeconcholds) Sracture, Cut by vertiod Jolatae.

Pou fossils. Ueathors gray %o light brewn, irregulsr
— lﬁl%‘&b.-Qonlnnu-ocv--a.wan-cl.a-;«nmonoovoo.ncuuuuu
AR #IBLeE
Shaley retn G SAPORH, indurated, nodular,; sandy seess
Shale, siliy, bulf. Alberssting wth thlu sundstone

loyars ppEapeapar e T T TSR T TR LR AR LS A R Ll L A b
Sundeboney massive, srosseboddad, nsdiunegroined,

friuh}.a, aub-routuied 5;;!'2'&1!13 SREARBOENNSBREIERRBUTOR RS

5 &nd ﬁﬁﬁ,”ﬂ'l‘wﬁ‘mﬁ sﬁljl’tw of 96G. L}O

piamEy RUH Llsestonss
LAimealone, fe RO e A0l esssasssssesnaenasvenns
Qovered intervil, probibly shale and thin sandotone Deds sesevses
(L&iﬂﬁmm’ m;ﬁﬁ'bm' f»»ﬁﬂ".ﬁfﬂi&ﬂd, me GrAREERAB RN AN RN NES
Covered jnbervil .,,.....,..--ooao'ooouoq«ucouno-uu-eum--u-n.
£ITILE HOMDNY lisestones :
Limestone, gveyy sedlum-gruined, densa, Veathers to
dark prads irpegulr DALAOT seessasssascsesnssrannes
i}(}‘\itﬂ‘éﬁd iut«mal., [Wbii&lw’ i’osniiﬂmm EHALe ssssrscanssscasens
nEpt CREZK llmestones
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LCCTT, D008. b wind Jy To 2 Hey Bo § %, Heasured on sides of ravine
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2ad
2del
793
Ted

LeU
1240

i i |




P

T pow fusullndds. Vesallliersus, some {ossils oo &8
limenite molds. Topped by thin fusuilaldebearing liae=
stona gruading upwerd %Yo fossil conlonerate, Veathers |
dark gray, thine-badded, Litterin: slope below with ,
ulit'«ﬁ ﬁaggs RSN EDAREL A ERN L ST ARV AV E S AR NSNS RBER RN AP 19.0"
\
XEXIIIe Sees 30, Te 2 Noy ite 8 B Measwed on large hill in
soutiweast (uerter of settion.

THREZY BN jisestone |
Lizgstons, blue-gray, [lnewgrained, dense, wiishibly sandye ‘:
o Lifattheemusercts vertical jointse. Weatbers to flags eub |
vertially through bed, light @ray to ten., lot msesureds |
Doverod Iohervil coisersvsesssssstssrusasssssssosansnasenissnnnnrsie 500‘
Sendatone, terrace. Mot messred. :
Goversd ink S TP T T T Lttt e R R R R R R L A 3300
Limestons, light green and mareon, [UswlinliebLesring ssesceserovss 045
Covored Lnbarval seeeesccessrssessasssosc sssacstnesvernssrsnanseass 509
Sandstons, calearecus, thin-bedded, Limonite aLulid sessssssssnse Sel
LITOLY HGAT liswastone? !
Gongloserubo, lisestons pebbles, deathers Gr8Y ceessssee L0
Covered 1&%& LB SENEN NI SR ARRIEEIEURISINERRRARRUSEREURNISS Bell
Uy ORI llssstonot
Limastona, Light tan, coares-grolned, fosulliferois,
gontaining veins of liswnite, Weathers divby grey,
Spokban® and 1ibtars slope with white Lo gray, irraguler
flags ehorning fossdl troges on Rrface. ADOBL sevesess 50
Covurad 4 nberval, '..acunvco..nuuno-.--e»toco'mnntumu‘conuuwuwoo 5»0

Sundstone, mesoive, oven~bodded. Torms procdnent 10028 sevsessree 170

YXLIV, S00. 6, T 26 Hey Ra 9 1?5.. Hansurad nesr hesd ef inteorsitteat
gtreas in northrest quorber of soctione

DEGR CRERX limestonet
lot meceureds
e'wm W“Q, ADOUD srsesesnvnssssagansssscansssssacussvssnesy e
fﬂiﬂﬁﬁﬁfm, @1,@3’ Wdﬂmﬂ%. A}m“ T T Il R e e T R R R R R R ‘1tq
Coverad iﬁtm; ;;;m;:biy Al sesesessansavesanntascrIETEIEE R 31.01
PLURE limestonet ‘
Timasbone, £ray, {ine=grained, donns, fosailifarcas. \
abundant corals el ooensl onal algal steactures
pogoEbling "Cryptogoon®s Heathars brigd el ]
end forms lopge rectengular blocks. ide errace oub
not FMM;‘Q awtr;mnt.. ADOUYE cewssssssreassansansee 3&5
e ToH ) Leestonal
— 33:&.19; pareon Gl roanisll SIMY ssvesansesssassarnrsscrcas iy
Lirestone, gray with pirple stresks, Clne-grained, dense.
Woabhaps Lishb G L0 PV esssssassresrnrsssesnssncaess 07
Limestons, light mreenish gray and paproon siredked, [ine-
gradned, dennéy slightly sandy, fusulinidi=becringe Hpatharo
4 Ao wtartd o rel et
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E‘i%m ahales
She‘\lﬂg gracn and saroni R e T Ll L l“' 2;
BLOIN sandatones " o
Hot o sured, |
WOVy 898 9y To 2 Hay By 6 By Measured in road oub just |
south ol LibLtle Hesday Crooly in the nwpthesst quartar
of svotion,.

DEER CHEEK limastones
Lismatone, {ine-ained, dense, thin-bedded with shale
partings in botdon sart Lo sedlu-greined, oediume
bedded at top. Heathers flaggy ot bobtan to irrejulay |
boulders with mumercas selution pits eb top, Coubains |
dlesminatboed Manalle particles vhich stedn weal wwred 1
B TE00 suesnrancs-sonsnnsnssessarsssnsnsnnsesnsen Aoel|
m,bttff ¥ 77 &llwvéﬁ‘!g BOGIAR sunsansssn e aUPRH SR BAESRRAID SR & 8&&
Sandstons, Wm, albornetling with shale partings sesessses ?"]
Coverod ANLEIVal ssss-sssecsansussonssstosssssosusssnssssssanetes Jud
Sanstone, LOrragte  SLOUD seeesesesaccesansisiansaivacvanansenns 3101.
Goverod lrbervile ALOUL sesasnsnssssnssssasaconns sssssnsaninsss Gl
PLEATR limesbones
Lisestone, gray, fine-grained, desse, stosiva beds
Contalns sbundant eorals snd alasl structures
resaabling “Orypbogoen®. Ueathers bridt arange-
breva, rechangulor blocks. Cut by vertie:l jolnts.. 27
LE0UPTOH limestonat ;
Gowared Inborvil seessvssssnscavensssvssnestanesnnsnsd ]
Shelde, Dlogk, Jloslll soeseesssrenssvnsasnssssnonane 3.0
3“&1@, h‘-ﬁfr P st e e R R 3..5»0
Sandstone, calearesus, Mgkt gray, Line=roined,
donsg. esthers LLL DIOWEL sevesssssscsrsnnsenss 35
ma, SROoh Ghl BOTOUE sassesssssosessrsrsvasssnses B85
Linsstone, sandy, Ad he tan, medius-groined, densc.

Fenbi s DI ceatescnsns i¢nssstertasssssnsnsissass L5

Kallivar . shalos
Uowered Lnba@vels ADOUL seevsessvcsssarsssssssaneses 5.0
TLOLH sundstonoy
ot wauaureds

KKLVI. Bees 32, Te 24 Hoy fls 8 B. Heocowesd in wooded gully in
southwost, cuurter of sectlon.

paw CRGEE Lssstoenes
Lic estone, light oy, madiugregroined, thin-bedded.
Comtalns mamorous lioonite veinlets, Fsathers
oy with nuwerovds solublon (LlBessessrsrrncssecse L0
Covm'ad m‘ﬁl oi...g..g..qo'oqooncg.'gﬁaquuu-n#o..ctct!'totl! 75‘0
Pl Mmestones |
Liseatona, Msht gray, denas ab o) Lo saniy, fines
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GG
Abondant Gorposita subtilite, Thin-bedded seessses eQ |

KXXVIZo B08s Shy s 2% Nop R, 8 B, Heasured at south end of largse |
Flwmser outlier, in northwest guster of sections ‘

Sandstone, eress-bedded, npediun to § ne~grained, suberounded rolng.3e6
Covered irterval SO RS IR ENPIEP st R ERNAORESRESESRRSSEER SRS L
Sundstons, cross-bodded, nodlwwgruined, frisble, suberounded |
araing. Foros roninent 1oU2Y coneensssnssarssssncnscsssseness nnO
Bmﬂd 1nborVB] sesscpovcsunsnsssassannssrsnssasnasunssnenssensnus e |
PLUESE Limesgtones \
Lissatons, licht gray, sedlun o fine=gruined, dense, ‘
fossiliferous, Abundunt echiopods and fow ‘
Puswlinids. Dlssandneted limonite grains, sandy in i
lowar part. Thin, lrrepular bedding. Weathars .
orangomlioul, DOUL seesssssesnsesasssasnensscoccs el
LGP TON limestones |
Coverod Anlavil vesessessassssssarsscessosnensnenss Aosll
Sandstone, swlesreous, fossllifercus, flne-grained, f
Seathars opange-irown, Topped by thin bed of
sanly, fasulinidebesring limestone, light gray, |
aedimwgrained, Josslilifarous, whieh weathers gray
with orinoid etess standing in paliefs ADGUb sees 13
KaNuaXs shale (2)s
Oovarod L0Lorvel ceesvsesssssssscssssssnsesssanssnss a5
BLOIH eundstones
ot pessurals

TAEVIII, Secse 2&,’.?).,28, api 2?; Te 2% ﬁl, Be 9 Re Housured on
oublying hill at coraer of fouwr sections.

FLIBEON Liosatones
Limestone, iizht gray, {loe-greined, dense, fossile
iferous. sbwxlant large corals. Veathurs gray
with orange strea:s, {lagey, showing fessil treces
on smrfogo. ot messaireds
LACUICE Linestonos
Jovarad inbarval . Y seseswssrsesrercensnansann 35.0
Limestons, algal, fusulindde-bearlng, Lisht grage
Conbalns disseinated limonite graine, Testhers
gray. Covered by slump from Plussmer lisestone ab
noat i&,—:iﬁﬂs. GDGUY secessssevannsenctnsisarsenansg 10
sovarad AbOrVEl sevesscvnaseenssnsnss Tewssassesanss 2h e
Limsstone, fusulinidebesring, brownlsh grey, finee ;
ardoedy donse. Contains about 508 dlsseninated
limonits arings, Vesthars opango-browny lrpegada

Golbih Be 00D sessasessenresrasssssrsasansrerann 1.0

OO, S00e 7y Te 2 Hey e ¥ He Hessured on corth side of
outlyin: hAill in nerthwest quurter of sectlon,




PLIGS 1inestones

Hot moasurod.

LEGOPTCH Limestonos
GCovared inbeyval R I I T e e R R L 40 |
Limestone, finely crystalline, wwlerlain by "arusbly”, ;
fo=piliferous Linegtone, ALOUL sseasssesssssanasnvess 1.0
mm nmw‘:il .“."....i!'.’...-.0".....'.."."...“ m.a |
Limestone, dray, flnoegrained, donse, brittle, sube i
concholdol frecture, chorty, lessilifarous. Jeabiars <
- 1”,1'&’?*’ Drovn, e ulor QODULOS eseessessresrsssnsanvee Ue ,
“”mﬁmﬂ‘l !{)oodﬂcn!u.aogu:onq.bt.t!téao'.n{t"p.. g-g ‘

' AL ; Tou, ik e Fa  ADOR . .
waxs shmalnm s Ay, brown, Tusulind ebearings ADOUL see |
GW@M AMLEITE) sunvsssnsas- secsvanssssassnssasnssnnsse Liel |
RLAIY sandetones 1
ot mossured . |
l
|

XLe See, 16y To 24 He, R, 0 Be Measmured in road euwt in nerth=
aaat guarter of section }

|
PLIRR limestonos 1
Limastons, massive bed, grey, fine-grained,dense, focsile ,
iferous, ‘bundant =il brechlopods, corels, LryoOLAS |
at basee Vesthors te large restangulsr blooks, prominet |
ME‘; PO D P sresseserestsesesentesenstens s 1
LECPTON 1imestonas .
Covored Lihorvil seessesscsccssnarvrcesaessaetsenscesse 15.0
EARAEA ehalos
Shule, ved at top, creding dowrssars to 1isht grivesesses 1540 )
FLOIH sandatonet
Sandstone, oroso-bedded, frisble, medloa gubepounied
wim. Voo 000000 Lot 2. snssessnscnsesssvasnnce 2540
Shale, buff, strecked wilh LIKB=IrLy, nodulare |
Contadns nunerous ferrous conorebions i wper tolf oo 2540
Silkatone, 1ight browng grogpebodded, ilfesssnevsrvene 15.0
‘533&15, olive drab, DOUULER sesscsanversetencnsossnenccs ‘1&'5
fGhada, bluaowiray, (g ULGY seessscasesasssséssceniunncens 4340

Xile Gece 18, Te 24 x}"i;, He § 7}. gl 890 1,3’ Te 2h E“fo, Re 2 B
Bessured on outlying b4 alone 1line belwe n the two seetionsS.

PLAUR lisestonet )

' Limestona, gray, fineegroined, cense, aediue rystaliiniby,
thinebaided, losaflifercus, Top wf bed sovaraed with
fossils epoded out of bed, Westhers bright HPEnGo=bIo Ity
and litters slope with Tlage, ADCUY scsecsesvasssstne 20

L0 TN ssstones v

Coverod InBOTV.L sesessesasscsssnssesssvatassrarstosesscs 270 “

Limestens, light gray, [ine-sgrained, dense, [usulinids |
beurding. Tosthars bis se ol irragulay thdir isesasessven :’::O_J
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Shala, green and marocny fossllifarous. Oecasional thin 1’
galburacus sandstons },;33?@» sussnlasEERNOTAREEERERESO N .. moa |
Limsstone, light grovish tan, dense, sandy. Huasreud ‘
limondte=lined savitisa, reathers prenge-brosn 10
white, rectaniular blocks with rownded edges and ‘x
m'ﬁd{,\ ahaie (?)!:m solution :""i‘t‘e SR IET 'R ANOBERIERBEBAIIES sasens 008 ';

Sii P . d o |
3‘”?&3%(;?”“1;&&;};4? T T LD R L L T g Bed |
b - t“’ iimiriiﬂ& ShsrsrsmsRrARIISEESRENBASS lib:

Shale, maroen, albernating with
_’ | alternsting 'ith thin siltstons layers ese 5e0
G(Wl ax & L ssssessstinses casnsusnannnnrassnasnnsnse 1040 |
BLOEN sundstones l
Sandstone, missive orves-bodded, medium; - |
- . » Tupeoradied, subs
rounded grains, Forms prosinent bluffs ami loeally

wmf“‘lh" R L R P TR T T R R LR b 309

ALIT. Soc. 33, Te 2 Hoy He 7 Bs Heasured in old exsavation Sust ‘
nopth of meivate read, north of old rese traek, in northe

sast ousrber of section. '\

KM AKA shidles : \
BLOIN sandstones ,
sundstone, marsive eross-bedding, Ceps prochoent hills. ‘i

MJ@ 'Wt AB0UE sssstnersvrsssnsiasanisanrannes miﬂ\

Covered imterval PRt T T T T DAL L L L 20 i :07*01

Shale, olive drab to bull, nodulsar, fossilifervus {fow
fossdls found). Contalns mwercus ferpous concreticas
and thin sandstone layers in Lotton I aseessscasasen G0

Shele, dirk gray te black, fastio to nodular,; wibh orange-
broun @il bluao=gray strecos, Contalns sumorous Toprous
concretions and thin, darh gy, olity Limeshone Layw's
which westhor erange-browa. Fossiliiarous, aloper liter-
ally soverad »dth fosslla, which probably westher out of
conorations and limesbons loyere; ot have beowsn stalns.
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