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PHE AREAL CHOLOOY OF THE LOCUST CBOVR ANGA

MATES COUNTY, OKLAHOVA

CHAVRER %
INTRODUCTION
The Losust Orowe Ares, comnrieing 72 sguare miles, ie loeated

on the southwest edge of the Osark Platean, T. 20 ¥., Be. 19 and 208, in
Mayes Gounty, Oklahowa. (Flmure 1), It is bisected by the south flow-
ing Urand Blver which separates the dlssected Springfield Platesu teo the
esnst from the gently sloping Praivie Plains BHomooline %o the wesd,

The mepping of this aree was susgested by H, D, Miser te ald
in the compllation of a pow geologle map of the Ehate of Gmmm, The
| {mmediste mapplog of the ares wae negessary because many of the exposurse
along the ﬁrm& Hiver and 1ta tridetaries are soom to e coversd by a
10 te 20 foobt water rise coused by the constmmetion of the F, Gibson
 dam to the south,

A study of the stratigravhy, structure, tectonics, and founse
of prew-itoks formations ie included,

Hothod of Investipation
The sumcsy of 1930 wme spent in the f101d sxamining the
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ﬁ
surface exposurss, The distridution of iithic urits wae yetorded on
acatate shoets superispoged on serial photographs, This Information
was transferred to s base mop drawvm to the scale of the vhotegraphs,

Foesils were collected nt many exposures and later fdentified
at the University of Oklahoma,

The weiting of the thesls wse done st the Undversity of Okloe
home where library facilities were availabls,

; History of Irevicous Investigzstions
In 1997, ¥, ¥, Ktmkeg' disensved the stretisrephy snd structure

of the genersl aves, b no detailed work was done urtil 1905-06 whon
@&f.tﬁ‘s mapmed and descrided the geology of the Yahlegush and Muscogee
guadrangles, These guadrangles sve to the south apd east of the lLocust
Grove ares, bYut contaln the same semersl lithic uniise,

aagmmi,“ in 1907, Miﬁwm.‘ to combine the geology of the
northonstern yart of the state with that of the Muscogee and Tahlequah

susdrangles, He stressed stratiszrachy, structure and scovmomic preducts,

lﬁ 2, Drake, %A f.%mwgiml m@mm&mwm :az t;iw %al Fielédn
of the Indian Territory, " Urocendings
Soelaty. Vol, 36, Yo, 156, 1697,

2%, §. Taff, "Moscogee Guadrangle,
gurvey, Atlas, Polio Fo, 132, 1906,

Ju, ¥, Ta r. f'%hlmmh Gundrangle,
Survey, Atlas, Folfo ¥o. 122, 1905.

k’ﬂ. B, Blohonthal, "Coptridvutions to Foonomie Ceology, " United
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A dtwounsion of the general geology of the Ouzark Uplift with
n Posume on ebratigwaphy and structure W L, O, Snider?d was pablished
in 1912,

In 1915, Sntder® studied the geology of the Missfseippisn and
younger rocire, with srecial emphasis on the Cheeter “Oroup.

In 1990, Cram! and Ireland® eusmerized the geology of several
gountica in northesstorn Oklakoma as part of o eerler entitled "0l and
Oue Inventizations.” Mayes County wee ireluded i{n Iraland's report.

Cline,? 1n 199, attempted a reglomsl corvelation of the
“enge Oroup,® %@ﬂﬁﬁﬁ,lﬁ in 1999, measured and descrided the sube
divietons of the Ossgesn 1o mortheastben Oklabems, e verified meny

of Cline'a interpretations and sdded sdditiowsl information,

5& . ﬁ@i&@r. “Frﬁltainmry ﬁﬁp@?ﬁ an thﬁ aamé mﬁé ?iva af

%, c. ﬁmém'. “@mmw of Portlon of Torthossbern OtcLa

?x. H, Oram, *011 and Oas in Oklahoma, Cherokee and Adair
Oklshoms Geologlesl Survey, Bulletin No, B0-04, 1930.

5}3 A xmma, "1l and Oas zn mmm. Muyoe, Ottawa, and
Okinboms Geologleal Survey, Iulletin Ho. 40«HN, 1930,
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Brantdl mapped the locust Orove Aren, alonp with several afe
Joining townshipe in 1961, He eubdivided the Mayes limestone into
saversl lithie write which are discussed on subseguent pages.

In 1947, C, 4, Moore'? published u detailed ebudy of the
Horrowan series of northesstorn Oblahoms bused on insoluble residue
studies and meatured seetions. Subdivisions of the mrm’mzx, already
eababliehed in Arkansas wers exbended dnbo thie avea,

laudon®d, §n 1988, dlseusnsd the Mersmee-Osnge contact im
northeastern Oklabhems with evphusis on unconformities nvd faunal brasks,

Bolimant® mapped in dstall the twe townships to the south of
the locust Grove aves in 1949, snd $the follewing yewr, 1050, Hurt 25

mapped two bownehips along the sorthern boundary,

g, A, Brant, "Stratigraphy of tho Meremes and Chester Sories
of Hayoe CGounty, Oklashems, * Unpublished Mustor'ts Thesis, Uriversity of
m‘!ﬁg 1953‘1

125, &, Moors, “The Norrow Sories of Nerthesstern Oklakoms,®
s B i L 2 0 ‘W milﬁﬁiﬂ‘ Mo, ﬁéo 9&?0

131, 2, leudon,. fOpape-dapramee Conbaot, *
2 ?ﬂia 56; mﬁi &“ 3—?%’ P . ?"},3&

s, ¥, Bollman, "Arsal Geslogy of the Murphy Aves,* Umpublished
Thesls, miversity of Oklabows, 1950.

15%. ¥, Hurs, "Aveal Geology of the Pryor dres,” Unpudlished
Theele, University of Oklahoma, 1951,



CHAPT®R IX
. @%@ﬂa&?ﬁi
The mean tempersturs for the locuet Urove Ares 18 59 degrecs ¥,
mhé‘&varaga summar Lempersture fa 78 degross B, ané the winter 18 30 dew
grees ¥, The sverage raln £all 1e 43 inchoe por yma&;iﬁ
Losust Grove, s small farming fown with s populstion of 500 i

locabed in sec. 22, T. 20 ¥., R, 20 %, Ohoutesu ig loecsted Just outside
the wesbern Boundayy while Pryor apd Ssline 1ie a fow miles to the porthe

weet and northesst respsctively.

Highway 33 rune gpprwximm%ﬁly-ghruugh.tha sentey of the ares
from eant to wesh., Mumerous ﬁ%@%iﬁﬁ line rouds form a nﬁﬁwmék which
makken the a&au-rﬁﬂﬂily steaveible exoept in the western townahiy where
tie Oblaboms Urdnance Plant has closed the vosde o oivilian truvel,

The Eanese, Grlahoms dnd Oulf Hallreosd serves Loenst Grove,

The prineipal Induetry lp the looust Grove Ares 18 sgriculture,

Seversl graval guarries furnish loenl reszd ullding maberial. The Oklae

ng H. ﬁaytﬁn and ﬁ ﬁ, kenwinmh "Hodl ﬁarva ai ﬁayaa ﬁannﬁya
?;tlﬂs:m* . United States Depsrtment of Agrieulburs,Bulletin o, 19, Series
32 B 3. g
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homa Ordnsrce Plent furnished employment to many during the war years
and new industricw now delng developed st that eite w11l offer additional
opportunities for the inhabitanta,



CHaPlER 11
FHYSIOGRAPEY
Belief sné Hlevabions

Oreatest rollef and slevetion are found in the western portien

M the aren underlsin by the Xeekul éhert which is most resintive %o
. srosion,
A waximun slevation of 1000 foet e found in wee, 10 ¥,20,,
b 200, and the lowsnt elevation of ellghtly over 500 feet ie along the
#rm Hiver whieh rune biwough the center of ths sres,

Rugred yoltef is alsoe found along the ﬁﬁ:}ﬁ“%& sxtending north

and south 1n T,20¥., B,19%, vhere sn alevation of ‘g&i} to 750 fest in
asbtained, ‘

Venk of Orand Hiver the topograply ie rolling and the gently

dippivg beds form & seplen of cuesine, Unst of the river the surface

on the “Boone® ocherd fe rugeed and desply dieseeted with a character.

i fetic dendritic drainage pattern.

Trimtary streans flow inte the Grand Biver from hoth the enet
and west . ?ry;r‘ and Choutosu Creske furnish the wein drainsge from the
wout wheress the southeast corner of the aren is deained hy Idttle Spring

Creek,




The gently rolling ares to the west ls covered with ¥sll
praivrie grasses, In the more heavily wooded areas, ae on hille, sre
found numerous trees und low vegstation such ap dogwond, sumec, wilde
grave, persimmon, pscsn, cotton wood, willow, sycamere, and bHlack

oak 1»17

Many exeellent exposurss are present within the arsa, The
hest ones sre located slong Orand Biver snd its teimmtaries, In the
«mth#m%ml portion, where vegetation is not oo heavy, outeropping

wede form conepleuous bands ayound the bille and outliers,

17, _
d., v 2,




CHAPTER 1V

STRATIGRAPHEY

The formations exposad in the Locust Orove Ares range in sge
from lover Miselselpplon to ¥iddle Pennsylvanian. - logally these are
coversd by s thin vonser of terrsce gravels srd alluviam of Pleisto-
cens and Recent ase,

The Missiselpoian System is revresented by the Reeds Spring
snd Keokul formations of Osagesn age) the "Moorefield, ® “Hindeville,®
and “Hatesville” sssigned to the Merameoisn Serdes; and the *Crand
Kiver® and Faystteville of Chesterdian sge,  Cwvorlylng Pennmylvanian
beds inelude the Hale "Norrowsn® and Atoka (Atokan) formations,

The generali-ed stratigraphic soquerce is shown in figure 2.

Kias Systen

Reeds Suvring Formation

iistory of momenclature, Meors, in 1928, 18 dofined the Resds

Spring member of the Boone formation., It is named for exposures in the
vieinity of Reeds Spring, Mlogeur!, Formstlonal rark wes applied by

mﬁ €$ Mmm, *‘mz}.y Missleeirnian Formations in Missouri,®

inea, Yol. 21, 2rd series, 1928, p. 190.
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¢line, 193639

Metribution. In see, 11, T,208,, K, 19¥,, an sxposure of
Reede Spring 1s found alosz the west dbank of the Crand River, It 1s
alse esen eropnisg out slong the rosf Just wesd of the branch ef
Spring Creek in see, 35, T,20¥,, R, 208, Other outeveps may be prasent
in the ares, but additional sxposures wers not oheerved due %o the

hesvy chert rubble from the overlying Eeokuk formation.

_ B The Resds Spring e composed of
alternating Yeds of dense, oheriy Mmﬁaﬂ«é. and dark bluewgray chert.
The hede averaze 2 $o 3 incher in th&aknﬁéa ard are distinet litho-
grapkic urite with the chert forming small ledges ad the less resistant
limestone weathers out, a&ﬁma the base was not exposed in this ares,
a complete measured section was not obtalned, From the water Yevel
along Orand Biver to the base of the Keokuk in see. 11, T.20W,, R,19%,
s thickness of 26 feet is sxpossd, (Figure 3). '

te relatlons. The basal portion of the Reeds

Grring was not observed ip the losust Grove Ares, but bo the northet
and -mmhm&t 14s2 with apparent conformity on the 5t Joe formation,
loudon?? states that the Beeds Spring 19 overlain by the Keokuk with

shary disconfornityy hemwwi there i ro svidence to support this

191, ®, 0line, pp. cib. p. 118186,
280, v, tart, op. eit., p. 21,
2y, ¥, Bellman, gp. it., p. 22,

225, B, Ieudsn, “E‘tmtimwhy of ﬂmgpa “yheeries of Rorth-
& &g iy SR .».f:"-

enstern Uklehoms, ¥ Amerienn dang loun Geologiate,Iullstin
m. 23 Mo, 3 1939, 2. 329.
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stabement in the locust Geove hApres,

Ho fousils vere found in the Resds Spring in

the lovust OGrove Avos,

has mo corvelatives ontalde of the bype ares of novthesatern Oklahoms,

ane  leudon®) staten that the Heeds Spring

southwest Hissourd, and novthwest Avkassas, GCorrelstion with the Misee
issdpplan fype seetlon places tha Heeds Hpripz equal in aps %o lower

Burlington and uvpper Farpn Glep of $he Gaagean ﬂ&?iﬁﬁwga

Epokuk Formabion
History of nomemelsturs. Owens,”> in 1652, named the Keokuk
ehorty limestens for exposures near Keokalk lending {n southeastern lown.
Uinge of the vame bas Been exbended to soutbwestern Minsouri ard porth-
sagtern Oklahoma where 1t is applisd to the wpper, white, mussive
portion of the ﬁﬁ@énmﬁﬂ

jons In . 20 B, K, 20 E., the Zeobuk formation is

the most widespresd of all ueite. Along the Grand River In T, 20 ¥.,
B, 19 B,, there ars saveral sxposuves with & prominert one locnted at
the BeBd of the rlver in sec, 9, Weob of Grand River it i present only
in tvo localities, seocs., 1h apd 33, T, 20 W., B. 19 B, vYesbwnrd, 1%

passes bhoneabh youngeyr foramsltions,

ﬁ3£. R, Lauden,ibid., v, 3?3~

25, @, Buffwen, Oral Commniention, 1950,

25&, B, Owen, "Carboniferaus Reaks of fouthern snd Western
fows, " Hept. Geol. fury. ¥ie., lows, and Minn, 1852, pp, 9192,
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Cheracter and thickness. The Keokuk is » maesive, fossell-

1ferous chert that varies in color from white %o light gray. Ilocally

a grey, dense limestone is interbedded with the chert. In sec. 34,

P, 20 N., R. 20 B, and sec, 24, T, 20 ., R. 19 E., a massive, cosrsely
crystalline, gray limestone is present in the Keokuk. This limestone
1s barren of fossils, but locally as in sec, 24, T. 20 N,, R, 19 E. 1t
is bounded above and below by chert bheds of the Keokuk type.

Along the Grand River the Keokuk forms tall cliffs from 60
to 80 feet in height. Away from the river it forms high rolling hills
with deeply eroded, dendritic drainage. Since the Keokuk surface is
covered with chert rubble and hence is impractical to cultivate, the
hills are usually covered with s heavy growth of scrub oaks and sumac.

In some places the chert has been altered by weathering to
tripoli., An excellent example of this may be seen in the stream cub
crossing the half-section road in seé; 19, 8 20 Wy B 208,

8ink holes, found in sec. 1{ B, 20 H., R, 19 B,, and gec. 33,
T, 20 N., B. 20 B,, are believed to be associated with the Keokuk forma-
tion, The underground water dissolves the limestone beds from the
Keokuk and the overlying chert slumps into the cavities forming sinke
in the overlying beds. The sinks in sec. 33, cover approximately one-
fourth square mile.

The Keokuk ranges in thickness from 30 feet in see, 11,

T, 20 ¥., R. 19 ., where the upper and lower boundaries are exposed
to 85 feet along the river in sees, 9 and 10, T. 20 ¥., R. 20 K.,

where only the upper boundary is seen. This variation in thickness is
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due to disconformable relationships above and bhelow the Keokuk,

Stratigraphic relationg. The Keokuk is bounded above by pro-

found disconformity with beds as young as fGrand River" overlapping
its uneven surface. Throughout most of the area, however, the "Moore-
field" lies disconformadly on the Keokuk. (Figure 4), It is separated
from the underlying Reeds Spring by disconformity.

Paleontology. Locally, the Keokuk is fossillferous, with

Dictyoclostus crawfordsvillensis, Neozaphrentis, ep., Spirifer

floydensis and other forms preserved as internal molds and casts.
(Table 1). <

Age and correlation. The Keokuk is classed as Osagean 1n
age, and is correlated with the lower part of the Keokuk as developed
in the type area.zs

"Mayes® Group

The term Mayes was defined by Snider,27 to include the beds
between the "Boone’ chert and the base of the Fayetteville black shale
as developed in Mayes County, Oklahoma. He assigned these umits to the
Chesterian Series.

In 1941, Brant?® subdivided the Mayes into four lithic units

26L‘ R. lmudon, op. cit. 1939, p. 338.

27L. ¢, Snider, "Geology of = Portion of Northeastern Okla~
homa, " Oklshoma Geological Survey, Bulletin Wo, 24, 1915, p. 27.

28
R. A. Brant, op. gib.s p. 1.
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e v

Pig. 4, Keokuk=-"Moorefield" contact, sec, 11,
P, 20 ¥., B, 19 #H.; 150 feet west of river in old
railroad cut.

UNIVERSITY OF CKLAHUMA
LIBRARY
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TABLE I

FAURULES FROM THE KEOKUK IN THE IOCUST GROVE ARTA

Localities
L2 T F 5 a7

Hoosoaphrenbig SO, ».oissh v i i R O VRS GESs NI AR
Allorhynchus heteropsis Winchell ,........ .... i T R g
Cliothyridine parvirostra (Meek and Workhen) .. X L, . <
Dictyoclogtus erawfordvillensis (Weller) ...... Aol Rl Ak A
T e T T G B P R S G O el AT AR
Peeudosyrine sleas Weller ,....ivivvinncusnnss PRI ORREIE ¢ VIR
Peoudosyrinx keohul Weller .. ... .. .. . vensns Ul B i <Y
Spirifer caxinatul BOWLSY. ... .. xiivusinnisrane P AR A,
Spirvifer floydensle Weller ..... . ... .uv. .. vsvs Afsai LR e
Suiritey Boalul Bll i i, cnis e iaie s onivs o S R L e R
s'ﬂirif@r 1 %ni &11 B RN Rl s ] U e e PR SRR ° ° . X s . e
Spirlznr monteomeryvensis Weller .......ivvnvens TSt o (oD TR
Spirifer mortonanue (BMAYler) ............ 0 .000ds Lo U T
Bpixifor rastalletug MBIL o, avevsnshovissass e R e
Teteracamera subtrigons (Meek and Worthen) .... - S <Lk e
1. In creek bed 100' north of ford in the NW% sec, 1, T. 20 N., R, 19 E.
2. Along west side of river bank in east i gec, 11, T, 20 ¥,, B, 19 H,
3. Along west side of river bank in east 2 sec, 14, T, 20 ¥,, R, 19 B,
L, 100' west of house in the ¥E, SW: scc. 2@. T, 20 ¥, B, 19 5,
5. 300' north of Highway 33 in small stream cut in the MW} of sec. 25,
T. 20 B., R. 19 B,
6. "Ih crsek bed under bridge in SW: of sec, 2, T, 20 W., R, 20 E.
7. 50! eagt of 4+ section road in stream bed in the NWd of sec, 33,

2. B0 U R, 20 E,
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vhich he called Moorefield, Hindsville, Batesville, and Grand River.
He assumed that the lower three were equivalents of units already
established in Arkansas, Inasmuch as the validity of hié terminology
is guestionable and eince the term Grand River ls preoccupied, usage
of these names is qualified by enclosure in cuotation marks,
; "Moorefield" Formation

History of nomenclature. Adams, in 1904,29 qefined the
Moorefield shale ae overlying Boone limestone and underlying Bates-
ville sandstone of Arkamnsas. It is named for exposures near Moore-
field, Arkansas,

Brant, 30 applied the term "Moorefield" to 2 sequence of

argillaceous limestone beds zbove the Keokuk in northesstern Oklahoma.

Distribution, The best sxposures of "Moorefield” are found

along the banks of the Grand River sxtending from sec. 5, T, 20 ¥.,

R, 20 E;, to see, 26, 7. 20 M., R, 19 B, In meec, 32, T, 20 ¥,, R. 19 B,
the "Moorefield" crops out on the crest of an east-west anticline along
Chouteau Creek, Throughout T, 20 W,, R, 20 E,, it is found in contact
with the Keokul,

Character and thickness. The "Moorefield® 1s a gray-black,

dense, lithographic limestone with occasional gray-black shale streaks,
Weathered exposures of the limestone have 2 platy appearance.

(Figure 5). The "Moorefield" is characterized by the occurrance of

296, 1. Adsms, A. H, Purdue, and E, O, Ulrich, "Zinc and Lead
Deposits of Northern Arkansss,! United States Geological Survey, Pro-~
fessional Paper, No. 24, 1904, p. 26.

3R, A, Brant, op. eit., pp. 18-22,
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nouth,
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5. ‘"HMoorefield"® platy limestone, sec. 26,
ank west of creek

X 1.

R, 19 E. on south river




black chert nodules nesr the base eé the unit. A'petroliferous'ecdor is
 noticeable o freshly fractured surfaces,

The *Hoocrefield" waries in thickness from 0 feet in the ereek
bed in sec, éﬁ, T, 20 H., R. 19 B.. to 33 feet 6 inches in sec. 6,

T, 20 ¥,, R, 20 B, South of the Shallow Water dam on the west side of
the Grend River, in see. 11, T, 20 ¥,, R, 12 X., one foot of dark,
glauconitic shale is present st the baee of the "Moorefield,® North of
the dem, in an old railread cubt thie ehele 16 orly two inches thick,
This unit 12 not vresent 1n all arecas of Keokul-fMeorefield" exposures,
for in many 1n§tancea. gray, lithogrephic limestons spvears to be de«
poeited sround the Keokulk chert krohs, An excellent example of this
fvlnstoring” effect of "Hoorafield" on Keokul may be seen in the Wi

of seec, 33, T. 20 ¥., B, 20 E,, vhere a light gray, lithographic lime~
stone with glavconitic stain 18 draped arourd o smell Keokuk chert knob,
¥o foseils were collected from the limestone, but due to lithelogle
similardticn, 1t 1¢ considersd "Moorefield.” (Zee measured sections,
Tables 1T snd T11),

Stratigraphic relations. The "Moorefield" underlies the
”ﬁinéﬁviila”b conformably snd overlies the Xeokuk with sharp discon-
formity .

logy. A cellection mude frem the Moorefleld® yvielded

w Griffithides pugtulosus,

nEsnUE . ?hsvfaumulaﬁ eollactsd are listed in Tadle IV,

such common forms us lel

Age and gorrelation. The WMoorsfield” ie correlated with the

lower Moorefileld of Arksnens whlch has Yeen elassed se 5, Louls,
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TANLE XY
SICTION TAST OF LINISRY BRIDGE, 50, 6, T, 20 M., R, 20 B,

mmmma
Formatioml description {}f it  To hase of
formation
“orand River®: .
Idmestone, maseive, groy, foselliferous 1Y 6% it 6
"Bateavillef ‘ .
fhale, oream-hrown, calesreous ... ... it 53t B

Siltatone, ecaloarscun, alterusting masse

fve and platy bede, oreamthrown ., 35' hr  52v . 8w
HMmentone, #ilty, alternating maceive ;

and platy Weds ......... Sl e, BRE Be A M
£iltatone, platy, oream=bBrown ... ....., 3 3

"Hoorefield® - AEindeville® ,
Hmestons and ehals, meseively beddad,
gray, devnss, with thin beds of
gray caloarsove shale ........... 8 Lst b
Mm&tﬁm; ”Mlyq h’laﬁk e 3‘;“ 3?* ’ei'u
Mupsetons, dense, nansively badded, :
M«% Eray. ﬁﬁiﬂiiﬂrmﬁ .M& o R 2 6 a7t
stone, platy, arey to iy
/.:v ﬁ“ﬁl&fﬁm&’ - e e e D A S Y 16* 3’ %Q ﬁ”
Iimestone, dense, hlack, petrolifercus L i e
Idwestone, dense, black, bHlack cherg
nedules enclosed within, petroe

iifﬂx"@uﬁ BB A RN G Y R AR AR RN t AR g‘ 'gﬂ 16’ ?Q
Idmestons, dense, dark gray, gmtw«» : ;
LOTOUN oo vnnnesiranannannny 6 313 L

Iddentone, »laty, gray, bBound at wg
and bettom by 4% dods of blaek

R e e 11w 13y §»
Idmestone, denss, blagk, gw&wmfwcm« 1v - Aw I 6e
Mmestore, shaly, nlaty, dark geay ... e ot 2»
idmestone, gray, denre, petroliferoue

vﬁﬂk tmll hl«mk ahord mmmy i 5” ‘9‘ iw

Idmestons, gray, demee, petrolifersus, 1} & g 1=
Limestone, thir platy, g;*w. PotI e

lifm C P R ‘5“ ?i 5“
Idnastone, limmwhm, gg:mx. mﬁr@»
1i£&m% PSS R SR SR T S * L 3' ?’

Concealed Interval ,..... .. .... Sl iy & st Iyt
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Kookt
Chart, gray and white, alternating
t‘mgk: Mﬁ %hiﬂ Mﬁﬁ BORAE R R K RS él %‘

Hiver lavel

ABLE 111
SHCTION ALONG GRAYD RIVIR AT SHALLOW WATIR DAM

mmm

¥orpationsl Deseription of %ﬂ % mm of
formation

"Hateuvills®;
filtstone, weathwred to thin platy
layere, brows color, blusegray
. on Fresh Doak susvivirrsarnsnannnse o A & 2t ¢
linestone; 8ilty, denve, macwive,
1ight grey vith upner 3 inches
sontulning chert pedbles,

 MeABhATE MPOWH L.uvesvraseransrirus 3t e L O
Shale, calearesus, platy, weathers : ,
W%ﬁ ﬁm% Q#Qa»rgnna‘tﬁn--i%iwartk 1' 1@9 i‘ w%
"WModeville”:

dnastons, light gray, massive,
convrsely eryatallive, slightly :
PAEPORELETENE L vevsun s sniy st onhal 5% 1ow 5t low

tparefieldn;
Limestone, thin dedded, denme, gray
sepnrated by thin shaly limestone
3%”%1 mtm&if@?ﬁ’ﬁg BAOT sivsrnns 3’ 5* 20 ¢
Inestone, gray, denpe, with BWlsok

chert nofdulen, petroliferous odor .. A B+ 16% Be
%Wﬂ!‘%d AR ER R R L SR N LI 15‘ 1‘.6’
Shale, dlscl, gleusonit m, Wamm fm i 1¥
Keotulk .
ghgﬁib witﬁ a@ ww ER A S A T O S I';'* 2&“

River lovel
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TABLE XV

FAUBULER FROM THER "MOORZPIULD® I¥ THE LOCUDT GHOVE AlBA

looalities

i )

2

B R R DK AR R E Dy ¥ s CRE R N A R )

S 0 "",.:"’»:;":’ %ﬁgtﬂﬁ FE AW E AR ER R M A
bae {(Hall) :

! ol EH R AN R e LN AR T YRR AN
| B3 Y ﬁ‘ii”w [T R T S i e
ﬁirﬁy Wk res Ve~ EhW PRI TAAE R F R
- %ﬂy BERD R R R B R E I EE TR W
3&1}-) : 5 3R 3 GE SR IR R T h e A F RN &

o« TS L

B B

e

*

g =

w 9% bl

£

% % M =

o K

1. In stresm eat 50' west of vead 2000' north of hwridge in see, 1,

%. 20 %}M Re 19 B

2, In greck bed following reilvosd in center of see. 8, T, 20 ¥

Hnmgt

3. A rosd gut on the north houndary of see. 18, T, 20 ¥,, R, 20 %,

one half mils , from cornor of ssotion.




25

Merameclan in age,’l Heeomt work in northossbern Oklahoma suggenste
partial correlation with the “J% bad of Ottnwn wty, which 18 sarigned
t6 the Warsaw,3?

"Hindaville® Formation

 powenslaturs, Puvdue and Hiser, in 1916, 23 pamed

the Hindeville limestone member st the huse of the Babesville gmﬁtnm
from exposures near Hindeville, Arkaness,

Brant, 3 in bringing the term "Hindeville® to Oklaboms,
asppiied 1% to the medium~oryotalline limecstone overlying the "Moors-
field® 4n southers Mayes County.

The “Hindeville® crops oul in a northesouth
and sxbending through the center of the area with limited oxposures as
far snst as see, 28, T. 20 M., R, 20 B., apd a8 far veat se sen, 32,

T, 20 8. B, 19 B,  The best swposures océur along the Grand River snd
ite immedicte trilutarios,

“Mndeville® 48 o mossive, light

gray, medium crystalline limestone, 4 basal cheré pebhle none is
prosent where the unit is in ¢lose proximity to the Heehulr ehert Wt is
typlenlly undeveloped in localities where the "Hoorafield® intervenes,

3'%&%%& ﬁw&aﬂ. *Mmmtiﬂﬁ %mﬁm and amwm &mﬁ@,
'ﬁmaﬁﬂm& @iﬂ?ﬁﬁt, Srkeanass, ¥ J hAusoelation af Petroleoum

3% 8. Woffasn, Oral Gommnlostion, 1952,

By om, Purdue and H. D, Mieer, "Bureks Springs-Harrison,®
United States Geologionl Zurvey, Holle, 4lss, %o, 202, 1916, p. 5.

3 R, A, Brant, oy, glt.s pv. 2325,
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In the Y&} of mee, 26, 7. 20 ¥,, %, 19 3., the chert pebhle gove in
presant whers the unlt fx one foob thitk. In this instance, however,
it 1e sopsrated from Eeoluk by flve inches of “oorefield.® In see,
2h, T, 20 B,y R, 19 B., vhere the “Hindsville® e & feet thick, the

chert pebbles sre present; and a Keolmk feesil, fnirifer floydensis

wos ldentified from one of the pabbles, In the wesmsured section in
seg, 11, T, 20 ¥, R, 19 2., st the Ehallow Yaber dom chert pebbles

are not present in lower portions, Here the tonbaot with the underlying
"Hoorafield® is copformable, although merked Wy & sharp changs from
mmmmgm to wediun oryetalline limsstons, Irvegulur sploteches
or maseee of "Hindeville® lithologr sre incorpersted inm the wprer sixz
inches of the demse *Moorefield.® (Rigure 6). The "Hindsville® grades
upward into "Batesville® litholegy. | . ’

The "Eindsville® varies in thickness from 0 4o 5 feet 10
inches. 1In see. 6, T. 20 ¥,, K. 20 5., immediotely east of the bridgs,
the "Hindsville® da 5 feet thieky hewever, approxidately 100 yards to
the ennt, & megeured section with all the beds exvoned, mmiw no
"Eindevillef=type lithology, but s progrosaive lateral facies change of
"Hindeville® inte "Moorefield® 1ithelogy which rxplaine the aheence of
typleal "Hindeville® in the north oneshalf of see, 6, T. 20 H,, R, 20 &,
(Bee Tadles II apd II1 for measuved sections),

rabigrachic relations. The *Hindsville* conformably undere
lies the “Hatesville’ siltatone, und conformably overlies the Hnorefieldn;
hovever 1t everlave the “Moorefield® faoles and reete on Yeokuk st fove

eral exposures a2 in sece, 28 and 33, 7. 20 W,, R, 20 %,



Flg, 6.
adong river Yank west of “hallow Water dem in
%@ﬁr@ galq ;-?« 2'{? 2{;‘,’ E, 1“:} .’i’,‘&:’,

Hloorefieldlindaville® contact,



28 :
%o fossile wore sollected from the "Hindsville®

hize zpd gorrelation, Trand P correlated the “Hindsville#

with the type Hindeville limostone of western ivkangse. In the locust
Grove Aves the stratlgrmphic relationship ef the "Eindeville® with the
“Hoorefleld? snd "Batesvillas® Indieates thot it sheuld be correlated
with the upper Moorefield of Arkunoas .

"hatonville® Formation

itura. Banves and Siamonds, 1n 1888,76

applisd the t@m Batesyille to hweds now imewn to revvesend the ¥Weddnge
ton sandstone in w%%ngmm Gounty, Arksnsas; 1t was redefined by
Adame nrd Ulrish? as the ssndstone immedistely overlyimg the Meore-
field shale near Habosville, Arkonsss,
Brantd® cxtondsd the term inte Uklshemsm in 19L1 and spplied
it to the énlesreous siltstone abeve the “Hindeville® and Welow the
"pand Biver® limestons,

The "Batewville® outerepe oocur in o bdroad
pordhegouth band through the central vortion of the ares with execellent
SEDOBUrHS %lam the wert bank of tzw érmé mwr.

355&@ A, Mﬁ. @_ﬁ m’n e 2325 .

by mg;‘m ¥, &gamm:; fanmmal Renort, ¥
dow &y s B, *

3%, 1, sdaws, A&, B, Purdue, and B. 0, mm, #2ine and Lesd

Leposite of Sorthern Aricanens,” United States CGeoloslenl Survey, Profos-
mm Ho . ?‘i’ lmi e 3‘?1'

.5 ‘
: Re &, Brenty gp. ik vp. 2630,
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The "Bateeville” 12 2 light dluee

gray, eilty limestone which weathers with a tan, sandy spresrance, On
s frash suefste dn s guarry, sec, 27, T, 20 %M., R, 19 E., the "Batepw
vills 18 & mm&wwm#&w& dense limestene, with no zpparent shale
vartings; hovever, ab the Shallew Water dam, sec. 13, 7. 20 ¥,, B, 19 %,
the limestone hus Betoms lesched and westhered o glve s platy, sandy
shale. A% this exposure, a three inch chert pebdle sone was fourd
three feob sbove the mein beds of the "Hindeville® in & medimecrystale
line limedbore which overlies s two :i'mi; sone of calesreouns siltstone
of the *Hatenvilie® tyva. :

The upper TSetesville® is characterined fn the locust Grove
Ares by an unfoneiliforous shele member. In see, 22, 7. 20 W,, R, 19 &,,
spproximately ten feet of blaok fissile shale fe exposed widle in the
¥l of sse. 31, T. 20 ¥, B, 20 K., one feot of crean 8o gray shols e

sresent,  (Plgures 7 and B), The upper shale beds are missing to the
north and enet where the Wrand Piver® rest mmﬂmﬂy on the munsive
widdls portion of the "Bateaville,® (Bes Tables II, JIX, avd ¥V for

mensured sections),

Stratisearhie rolatiors. The "Betesville® overifes the
Hindeville® conformably, and 1e overlain unconformadly by the *irand
Rtver®., loeally, ae in the 8%l of meo. 30, T, 20 W, K, 2p B,, the
“Batesville® restes on Keoluk due te onlap.

n Pow fosalls wore collected from the *Batee-

ville® in thie svea.
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TABLR ¥

BEETION AT WRET BND OF BRIDOE AGROSS ORAYD RIVAR OF RIGHWAY 13

Pormationsl description e ’?‘Mﬁk{wmﬁﬂ !
; OFf unis To baze of
, | | fam#icm
*Orand River®y :

dmeetone, gray, finely sryetalline

with atreaks of 1ithogravhie

iimﬁtﬂm E R I R R R :;; Eg' ?i’
Unmeatone, lithographie, gray, thine

hﬂﬁﬁ&é— R A A T AT R %’ ﬁﬁ ?3‘ 9“

limentons, sonreely cryetallline, thiek :
M&ﬁﬁ&' W; fﬁﬁﬁi&ifﬁm‘ PP &t‘ Le gl' ?“
IAmestone, and shale, slterncting, :
frregularly bedded, Idmestons
in coarsely eryntaliine with
eub-lithogravhic limestone
strezics, Only cosrse limestone
8 Pompdliferoul susivisrisnnranen 3 16t 11v
{Section contimed 100 foed north).....
Idnestons, coavsely crystalline, . ,
maseive, grey, foseiliferous ..... F SR b L 3 A

ﬂmlﬁi ﬁﬁ#’ ﬁh&ﬂ Mﬁ«&ﬁ& R T I O N 5* 2* ﬁ“
Iimestons, cosraely crystalline, : |

ﬁ%ﬁ@%‘?ﬁj P X fﬂﬂﬂinf*‘?ﬂm PR ion 1+ 11
fhale, glanconitic, feseiliferous .. .. a» v e
IAmentone, cosrsely crystalline, ;

grayy foseildferous ... v ... 00 bw 13w
Shale, glsuconitic, graen, mm :

:ﬁﬁﬁiu!ﬁmﬁ * r vk % ¥ L & 7“ ?*

"Batesville™ : ‘

Shale, fleeile, brown snd blaek ....... £ AR gy . gn
Shale, blaek, slightly ealenreous, :

%ﬁth@r@ ?h&y ITEEFE R EEER R RS 6' 5‘

Blver level
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Epirifer increbescens Hall, and Avieulopecten
were found in sec. 6, T, 20 ¥,., R, 20 B

Dielasms formosum var, whitfieldi Girty, Le

Girty, 2mnd Mperefleldell

3 gurekenals Waleokt were pollested in sed. 33,
T, 2N, R B0R.

dge and correlation. Tauvnsl evidenes infientes that the
Mateaville® of losdet Grove Area is more closely related ie the true
Hoerafield of Arkepsss, snd should be considersd a menber of the
Moorsfield formation of Oklnhowa, Unper shsly portions lithologieally
ranemble the Ruddell shale of Artarsas 9

%mm Blver® formation

he tarn Orand Rlver was fivst

used for vooks of Pepnaylvanian age in Michipgan by Xelly T 1996,
The United States Sevlogleal Survey adopted this ussge iIn wm,m
Branﬁ,hz in 1981, unawvare of 1t pre-cccupation, applied the
torm Yo the woper portion of the "Mayes Oroup® for wiposurss slong the
Grand Blver in Mayes County, Uklahowms,
Distrimtion. The #Grend Hiver” crops out hoth essb and west
of the Grand Alver snd numerdus excellont exposures ars present, Be-

gginaixz@; in sec. &, T. 20 85, R, 19 B,y and axtm&ing south and eaet,

6.0, Baffnav, Oral Commnicabion, 95z,
m’i‘x. . Eelly, Dceasional Puper, Mlehlzen Geolupdcal Survey,
Publication 40, Geological Series 3b, 1936, Pp. 155-215.

“lo V. Gohee, "Geology and 011 and Gas Pessibilitiss of
South-Central Michignn, * United Stetes Beologlcal Survey, Preliminary
041 gnd Gas Map 11, 19k4, |

2

R+ A, Brant, op. git., pp. 31-36.
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the "Crand Biver® forms n vrominent tuesta, In sege, 17 and :m; T, 20 8.
R, 12 %, a smsll dome brings the SGrand River® %o the surface.

Gharacter snd $higkmass, The “Orand River® is = gray, medivm
eryatalling limestone which displaye n slight petrolifercus ador on
frash break, The msselve beds near the base are separsbted by thin gray
shale breake. A bed of gleuconitic and ehaly coguins fs loeally present
at the contaet with the underlying *Satesville,” Benesth the wridge

over the Orand Biver on highway 33, the uwpper hede are composed of gray,

1ithograrhie, uwnfossiliferous Iimmwm, whareat, intermedinbte beds are
of medinm orystalline, highly fossiliferous limcebtone.

1# present throughout dut forme » conspleuous zone near the Base .

Whore found in close proximity to the Keokuk the "Grard River"
gentains chert pedblas, prodably derived from o locsl Yeokuk "hipgh,®
The upper “Grond Hver, " near ém Fayetteville contuct, weathers %o a
reddiahetirown ¢olor and s highly fossiliferous, The "*;'ﬁmad Hlyar®
wardes from 28 o 35 fest in thickness, (Tuble V).
ww&‘i@ the "Hetesville® ard is overlain conformadly by the Fayettew

pelations, The *Orand Blver® uncenformably

ville. In ﬁemmi localiticn the “Orand Biver® rests directly on the

Kﬁ@mn
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TaELE VI
FAUBULEE FROM THE GRAND RIVER® IN THE LOCUST GROVE ARWA

localitics
238567892011 12 13
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1, Outorspe aleng the northeseouth rosd in the BBl of see, 1, T. 20 W,
R, 19 By

2. 50¢ southwest of goard ttawr in wee, b, T, 20 W,, B, 19 B,

3; Eiil eut in M @f Bed ., 1;; t-{c a0 Eg; Ra l? Eo

L, Hupesure in road hed 175 north of Oklsphoma Urdpance fmnaa in
see, 22, T, 20 mn: ®, 19 R,

5. At base of hill ip the Wek of wee, 2b, ¥, 20 K., R, 19 B,

6. 75 southenst of Edghwesy 33, where road makes a ourve north to get
back on seotion lire in sec, 25, T. 20 ¥,, R, 19 B,

7., 5% hass of Grand Tiew Cablin Site BI11 in see, 26 T, 20 ¥., R, 19 &,
8, Aeross the stream from gquerry in see, 27, ¥, 20 ¥, R, 19 &,



35

9. M the intersection of the south and cender lime of imn 21, 0. 200,

v 19 K, in s seall ereek Bod,
0. ﬁ‘mgﬂmﬂ of bridge on river Wanlk at Blghway 17 {n sec, fz‘h .20 %,
b
11, On top of Bl1L sast of north end of beidee over river in sec, 6,
T. 20 V.o B, 20 B
1z, Im rosdout nt intersection of ssotion lne rosd and rallread fn the
seuthoast cornse of sec, W, 7. 20 B., E. 20 3.

13, 120! enst on seation line from soubthwest corner of mee, 31, T, 20 4.,

‘&‘ % ﬁ"

lations, the *Orand River® {ig correlobted with the Hindevills lime~
stone menber of the Batesvilile formetion of Arkeneas,®d and (& seslimed
to the Hew Desipgn Oroup of Chesterian mpge,

Fayetteville Forastion
gure, In 1891, ¥, ¥, Stwmonde®™ sonlied the

tarm Payettevilie to beds pow krown to Balong te the ¥oorefisld formas
tlon, _;{xx 1904, &@mm; Pardun, snd mmﬁﬁ redefined the Fagstieville
a8 bIMk shale above Batesville sandetome. It ie named for Fayotte
ville, Arkansase. _

The Fayotteville 1s confined to the southvestern

portion of T, 20 H.y B, 20 B.g nnd T, 20 %.p R, 19 B, 1% in found on
the slone of hille whers 1% 1¢ freguently covered with slump from the

overlying Bale and Atolkn formations,

3. 6. Mffran, Orel Commniestion, 1952,
_ M?, ¥, Simmonds, *Anmml Report,®
Yol. 1, 1891, p, b2,

b5 gk, \
L MM&&; A, H, Purdus and B Q4 mriﬂﬁg ﬂag Mw} e a?;




In the eentral end southern portions
of the aren the Fayetteville 4o comeosed of o boms)l segnence of blue-
ersy sublithopraphic limestone with eresm %o grsy shole partings and an
overlying blask fleeile shalse, The limsetone waskhors oresm %o vhilte
and in cuhoddel Bladks, which cover the sloping euwrfuces, In see, 15,
T. 20 B, R, 12 B, 62 feet of alternabing thir bede of cresm to yellow
limestone and shale are overlain divectly By the Atokn sandetone,
(Fig&a 9). South snd morth slong bhie nawe outereyp pattern the upper
portion of the Faystieville {2 not ohserved hocanse of Aboks and Hale
slump, The full significanes of local absunce of the black shele facles
ie conjectural, however, aim 4% does apresr agaim in sea, B, 7, 20 %,,
R. 19 %,, 1t must de assumed that the alternabing ehale amd limestone
saguence 1% a loesl faeles development or that the uppor blaek shale

wnd vemoved over such of the are, Wy proefisle erosion. This does not
fully explain the lack of simdlexity bBetween this limestone development,
and other Fayetteville wmmw to the north and south. (Jee measured
sections, Tables VII and VIII), ‘

The Fayotteville conformably overe

Jiss the "Opend River*® snd {e overlaln unconformably ty the Hale formee
tion of Penneylvanian age.
The upper limestonss of the Fayetteville forms

faunal 1ist io included in Table IX,

shion, The Faystteville iz correlated with the



T 7 O T ?aymﬁéﬁi’f{é limestone sopotion
T heundsd sbeve by Abeka and below by *Orsnd River,®
&‘f?‘e. 15@ !-'?y é?ﬂ ‘{é“‘. g* 1@ ‘%‘



TABLE VIX

SPOTION OF WEST SIUE OF KILL I ¥He 83 930, 31, 2. 20 N,, R. 20 B,

 Thickmess
Pormationsl Deseription of untt¢ = o buse of
' formation

Hales
Bandatore, ¢sloareons, mediue
mﬁ.m& E A R BN RS R R L E RN TR R EIE T RE 13t }ts‘

Fagotteville:
fhale, nonesslearecus, blesk, platy,
sontalning oconnlonal Black limew
Bhone BONOReblons ... usasianvsenerns WY BR O gpv 28
Idmeatone, lithograshic gray,
mansively bedded, fossiliferons ... 2! sor &
Idmostone, sub-lithograchin, gray,
with slternating thin beds of .
shale, westhors wboldal ..........« 48Y &* L L
torand Biver®:
limestons, conrsely crystalline,
maneively bedded, fossiliferous ..., 28' 4¢ A

"HatosvilleNs 4
© Bhale, CreamelPOWE s exs s suecrs s inse buy 1t g p AR

Bage of sxpowure;




TABLE VII1

PARTIAD SHCVION AT GRAND VISV CABIN SITS IR S#0, 26, T, 20 ¥, B, 19 &,

| Thiskness
Formstional Dancription Of undt  To vase of
formation

Bale
Sandntone, brown to creanm on {resh
Yreak, medlum grained, none :
m&l&ﬁ“ﬁﬁ% R RIS T N R R ast 33‘

Payotteville;
Shale, blagk, fissile, with cccn :
~ slomal limeectons comeretions ... 261 &5
Idmentone and ghale, alternsting,
with the limestone 2 %o £ inches
thiek, gray te Blue on frash
brask snd weathering te ovsam,
suboidnl Bloeks. The shale beds
sre & o 2 inches thiak, gkt
groen to cresm drown in eoler .. 3 »t

#0pund Hver® snd hase of exposure;
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TABLE I

FAUNULES FROM THE PAYSTTEVILLE IN THY LOCUST CROVE AREA

Localitien

1 2 %5 5417 8%
Pleurpdiotyue mealammm(B8oby) | c.vcvvevccnns o w0 X 4 % 5w
?ﬂng@tgﬂll?ﬁza Qﬁﬁtl"gg ﬁ&gg ('ﬂ’lr‘iﬁh} ArE R R B EN » " & . * A * *
ﬁm‘agmtgimﬁﬁ BUAAME oreonurvaness R S SO T i e
BLHG : Wﬂidﬂr e * X» i b A W P X
et o T I T e N b
x‘at c purduei var,
mmtis ﬁi?ﬁy P B ol il o SYMIEL RO s Rl
marotoechis puranes var,
lsmg. Mr‘by g it ondlh i b e s o e g Wt ot Pl o
W&emm GArty woecnvnnnans APEAPRD B TR g L S TR
goalrals (HOLE) oo vsinnannnansy & n B 4 K X K
- P T N S R P * . . #* s % X‘ *
105 NYPa e 4 3&11 PP Y PO X i a4 &
}M W&w},&er A SRRSO R Ty TR . S
WW( VorBhon) coveccovinw 3+ & B o6 B 0w w @
Mﬁemqnw LRI AT R A » # - " @ X » ®
etyocl vg i {MoChesney) svsvesvsec o « » =+ + & X
,%m&mlm(%whﬂ R RO SRR A R, et
: Teama CRRIL) vvncvnsnns ey gt B o eI ¥ EE
WW(%H) PRI VDR e S G
Marginifers pdairengls (Drake) suiovvvivecnnn o v v« + X o
Q gmg@%ﬁﬁ wmﬁir%y B AR e R . 3. " £ X X X -
Spirifer ineredescens (Hall) wovo.vvn. b pa et il Al o i
AOTS B@tig@;‘& ﬁﬁil) PPATPTIN C PR NGO RS T T Y
1. H11 eut in W of sm, 354 sr 20 H.* &, 19 B.
2. Outerop on %m north line in the northesst corner of sec, 20,
¥. 20 EE... R, 19 1,
9, At base of hill in the W& of sec. 24, T. 20 ¥,, R, 19 B,
B, 1In road out at hame of @ranﬁ Tiew Cabin Site HE11l in sec. 26,
T, 20 N,, R, 19 B,
&, 7% south of eseb end of Yridge on river bank at Highway 33 in
gec, 29, T, 20 ¥,y R, 19 &,
6, In the W of see, 32, T. 20 ¥,, B, 19 &, vhere Chouteau Oreek
bends aeu.thmat go southwest 150' up gully te outerop,
7. 1Ip resd cut on hill in Wi, SWh of sec, 34, T, 20 ¥,, R, 19 H,
8, 1In saddle between the two hills in center of see, 36, 7. 20 ¥,,

:ﬁ.g 19 EQ
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type Fayotteville of Arkansas which is considered Hiddle Chesterian in

S,

Hale Formation

Hatory of nomenelsture, In 190k, Adame and m»&m“"& used
the term Hale to designate the Beeal portionm of the Horrew as developsd
on Hale Hountain, Yashington County, Arkaness,
| The Hale fe dmived te T, 20 H., Ry 19 B

excent for s northessb-southwest trending W1l capped Yy Hele limestone
in sees, 1 and 32, ¥, 20 W,y R, 20 B,, ord & swall hill top in see, 20,
P, 20 . B, 20 B, In the southeast portien of T. 20 W,y B, 19 By the
Hale »ime the tops of high bille, Threugh the center of the township
1% erops out sleong the erest of northesouth guenta, Down dip from the
ouents, the Hale 1o exposed around o demal strustures, with the outerep
extending up Choubesu Orsek wnd out of the area to the west,

hlcknass, The Hule is a cresm, brown to
poddlahebrown, crospebedded, coarse to conglomeratic, leached sandetone.
In the srens whers the lime 12 not leashed the Esle fw & white So wrown,
wnseive, medium cryetalline limestone that weathers pitted, The most
i latersl extent

over & short Metance from lisestons to sandetons, eften within o

outsbanding chorackeristic of the Nale i 1te change

distancs of a few foet. An excellent exaprle of this may be seen on
the OGrand View Usbin Site hill in the northeast corner of see. 26,

aéﬁr. I, Adame and E. O, mfiﬁk; 80 me e a.gg 1@?‘*1«33&



Lz

T, 20 M, B, 19 E,, whers the Hule osus the hill except for two small
overlying patches @f Atoka sandstone. Here the Mele 1o a rodebrown,
pltted, crossebedded sandstons exgept on $he southwest eide of the hill
where the sand changes laterally inte s massive limestone, This hee
havior was noted In scatteved srote throughout the ouborop arean of the
Hale. In many places the Hale 18 covered with Atoka slusp and was net
ohearved, vhere expesed, sxcert in smees, 18 and 19, 7. 20 ¥, R. 19 B,
vhere lu passes under w&mwr units inte subsurface snd fleors a emnll
valley, the Hale forms s prominant e1iff near the crest of the hills,
A pronsunced verticsl ledge from 6 to 25 feet high is comson and large
elwep Blocks dover the slepe belowe In mea, 4, T, 20 ¥,y R, 19 By 4n
a rallivesd cut south of the Okishows Urdnance Ouard office the Eale is
reprasented Yy o conglomeratic serdetone that lecally euts through the
Fayetteville to form a chavvel deposit, About 200 yards due west of
this srposure in asother rollrosd sut the Hale is abvent and the Ateka
rests on the hlack shales of the Payetievilla,

glations, The Hale i underlaln unconformably

ty the Fayetteville and s unconformably ovorlatn by the Atoka,

The lmestens and sardotopve of the Hale are

gommon. (See Tahle X).

is corrolated with part of the Upper Potteville of sustern North imerics,

the Uplen VYalley and Oromwell of Contrasl Oklahows, and the Prifwons of
the Ardmove mmm.“”

%7, @, Burfusn, Oval Cowsmmisation, 1950.
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TABLE X

FAUNULES FROM THE HALE IN THE IOCUST GROVE ARFA

Localities

: el TN L
Pleurodictyum eugenese (White) ....... ..... gL i S ARG g
Zaphrentis gibsoni (White) ...... Rabadi o 2o U sl s p 4
Bthelocrinus oklahomensis Moore and Plummer ... ...... @ NA T "
PUOEYORIYOA B woy s vnvocdninvesnnn sl venrwie i L .
Polypors magns Mather ....... RS s LR e . TR 4
Stenopora tuberculata Proub ........ ... .cineiiinn gk §iie .
Compogita deflecta Mather ............... o g e .
Compesita ovata Mather .............oovveiiinninn, w1 X
Composita ozarkana Mather .......eceve.n. B B Lo & 4
Composita wasatchensis White +..........hoiiviiinns s - P
Dictyoclostus morrowensis (Mather) ..........c..... Sl AR, o Lk :
Dictyoclostus welleri (Mather) «.....o.eovversranenn oo e .
Spirifer rockymontanus Mather ............... FE AT IE & T T A
Aviculopecten hertzeri Meek .,.......... g R duiany « BEE T N

1. YNorth end of gully on the west side of the large hill in the center
of sec, 21, T, 20 ¥,, R. 19 &,

2. One half mile east of the southwest cormer of see, 31, T. 20 N.,
R. 19 B, in bar-ditch on the north side of road.

3. Top of hill in the NWE} SW. of sec. 34, T, 20 N,, R, 19 E.

4. On the south line of sec. 31, T, 20 H,, R, 20 E. on the west side
of the hill,



Ltoks FYormetion
i enelatusre, The Ateka formstion was named hy
Paff and Adame®® frem the town of Atelks, Uklahoma, where 1t is well
developed,

The resistent sandstones of the Atoka formae-

$ion cop the hills in the south central portion of the locust Grove
area, Yest of the Orapd River, they support the gently sloping prairie
lands of the Prairie Plaine Homesline,

’ , ; _ asg, The Ateka is charsoteristiecslly a
modivawegrasined, white to reddish brewn sandstons, ‘?‘hin beds of black
shale are prepent inm sordhern sxposures, A complste section 1s not
pragent; sxposed thlehnespes range from O to 50 feet,

. Abokn seas advaneed across a lend

surfsce which had been euposed to erosion leng entugh to completely
remove the Bloyd formation snd to cut locally through the Hale into
the Payottevills shale., This relationshly iz demorstrated in the

nud W) mec, b, T, 20 ¥, B, 19 %, in s vadlrond cut where the Atols
sandstonen rest on the Foyettoville black shele, The wpper limite of
the Atoks are unknown in the locust Urove area slthoush northward in
Crale and Ottawn Countles, the Warner or Mitle Cnbin sapdstone of
Hesloster age rests on the Faystteville,

o fosells were collented from the Atokn, The

fucoidal merking, Taomurus, is common on wenthersd surfaces,

kga.‘ By w&ff %ﬂﬁ G'f : Sflamn, E ,.-..,ﬁ.‘; M* & AT s,
R@}Eta; b N 2 1%31 Ve 2?3;

2lat. Ann,




LS
Atokan seriss of ¥iddle Perreylyvanian sge.

Pleietocens and Recent Deposlie

Thres 4letinet terrsee and alluvium levels are precert, The
lower, componed of Tine sands and silts, is vesdily identified by its
assoclation vith the Ursnd River ard ite tritutarien, An intermediate
berrace lovel compossd of gravels, sand, ond silt is 20 feet ahove the
river alluvium of Grand River while o high level torrace deposit of
rourded and worn chert gravels cocurs 75 fest adove the river alluvium,
Bone fragments sseoeisted with the high lavel terrace gravels to the

porth of this sven have heen ansigned to the Pleistocene epoch.



CHAPTIR ¥
STRUGTURS 3

The leocust Oreve mm is located on the weatern side of the
Grark uplift where the strats alp gently in » westerly direction, Uhe
reglonal dp e interrupted locally 4y miner antielines, synclines,
domaes and faults,

The area includes the extreme eactern portion of the Prairie
Plains Homooldne and the Springfleld Structursl Plats,

lpeal FTolddng mnd Fauléing
Thae mont vrovinent feature 1n the Looust Crove fault which

tronds northesouth, forming a prominent fauliline searp in the Keoluk
shert east of the town of locust Grove. 7o the south in see, 3,

T, 20 IM R. 20 B, and Just weet of this moarp, the oorefiold® i
dipping 12 'éag;mm %o the southwest, indicating drag on the dowmbhrown
gide of o normal fault. ¥o other £ield evidence was fouwnd %o support
this fault, dut due to looee residusl chert and similarity of Neokuk
Ithology msking it d1ffioult to determine horisome within the chart,
4t 19 quite possibdle thet other fanlt evidence is concealsd. Aerial
photogranhe show a distinet line of vezetation change vheve a heavily

wooded ares on the east berminotes shraptly at the searp, lesving the

46



v
area to the west relatively freoe of treece. Gpiter®® stotes that st the
south end of the fault, which 1s not in the locust Grove ares, the dise
plagement aporoximates 200 fest,

fxtending northenst-southwest in nece, 31 and 32, T, 20 B,

Be 19 Bee 49 = #pall sormsl fanlt with s displacenent of approxismbely
50 feet with the downthrows side on the northwest, In see, 32, T, 20 N,
Be 19 B,y vhore Chputesu Orook mekes n 90 degree furn to the %ﬁtk&aﬁt;
the Fayetteville in faulted sgainst tha Atoka, ﬁw&hw#ﬁm& mlopg this
fault, Hale sondetope wnd limestons i# szdjscent to the Atokn with in-
erensed dipe Indicating proximity to faulting,

In see, &, 7, 20 B, B, 19 %, 18 = series of small normal
faulte trending northvest and southeast, These mey represect the
gouthern extension of the Sensca fault, Structursl interprebstion le
mede diffleult by the pature of exposuras and the shsence of beds due
te #waml unconformity. The uppey Fayotteville hes deen ercded sway
locelly wefore Morvowan deposition and the Hule formation is rapresented
Wy ddseontinuous levess of Goares=grained, enlearssus, crossehadded
gandstone .

Beveral local domes, mrtielines, and aymzxzms are present
in the looust Orove Arven, These avre diseussed im order of mugnitude,

In soen, 17 18, 19, and 20, T, 20 W,, R, 19 By o dems of
gonelderable arsal extent exposes the "Orand River® formstion in the

genter, The dipe to the north, south and weet are gentle snd never

v
L. €. Bnider, BXe git ., 1913, p. 57,



Be
mere than 5 degress, and to the ssst there is no mensureable dip, ine
dieating the dome ¢ reised only high emough to compensete for the
rogionsl ddp to the weat,

In sew, 32, T, 20 ¥ R, 19 8. Choubesn Grm flove aleong
the erest of sn anbleline that plunges north £0 degreen wvest, The
portheast Llark and southesst svd are concenled Beneath a cever of
slluvium and Serrace deposite. Yo indication of thie structure was
fourd in the hede screnc the '-rawz‘v to the southesst, therehy limiting
the fold to seen, 31 and 32, Ues saepe ore precent slong the areet
und s well drilled on this ptrusture 18 flovieg large quantitiecs of
sulvlnr waber. _

On the west slds af,%m 1 0,80 %, B 19 By in 2 creek
bed sre sxposed a serles of soall anticlines nnd aynelines, with the
gores of the sntlelines oxreosing the Keokul shert, The structores
are shegured from view on elthor side of the ereck by torrace dee
posite, Pxtending mmmmz?ﬂ; ag 6 poesinle ezbenelon of the sbove
structures, 1 a lavge Heokntk chert lmed protwmding se » high ares with
Moramee and Chester beds everlavping snd doping awsy from 1t on the
weut, &aré the course of the Grand River o sbarsly deflected southwmpd
Prom an otherwlise waxwwﬁmwm, : : '

In see, 6, T, 20 ¥,, R, 20 ®,, s eross section of » Keokuk
4mm with younger units dipping from 1%, %2 seen along a Biuff on the

Brand Aiver, Below and to the wesd of lindseyeMayes Bridge 1e n Keolak

knob with younger wnits dipoing sharly o the sast.

%

Throughout the sres are slight varlations in dipe, indicating



P Oy Sy R Bt Wi S S Sy

bo

s maltditude of small atructures,
tnlder ¥ consliered the faulting and folding in the area

to be of lobe Pennsylvanian age.

rdd., . 53



GEOLGOICAL WIBTORY

The geelogie mmw of the iooust Grove Area shall be '
earried from Ousgesn time forward, since the aldest rock exposed in
the ares is Reeds Boring in age,

The geologie hisbery lo relasted %o the movemente of the
Caark %m;’}“ The sediments, whish were depesited in fluctusting weas
eaused by the oscillation of the dome, were derived from the Ogark land
mans during btimes of smergence or parbisl emergence,

After n short withérawal a% the end of Chattencogs time, the
gond sgoln advanced over the apren in Fern Glen $ime deporiting the 8%,
Joo formation, which is present both rorth and scubh of the locust
Grove Arven, The Reeds Soring was sudnequantly deposited with loesl
withirawal 5t the end of Reede Spring Vime ap evidenced Yy abeence of
%miml Purlington squivalents, The ares wns aganin inundsted and the
limestonss of the Keoluk were denosited. Agein o withirawsl of seas
produced a biastus representing late Osagean tima, A sharp faunal change’”
at this yoint indlestes suffieient vithdrawsl to allow She @isappesrance

'giﬁg T !ﬁ’ﬁl%&g B m«;; b 28 "

6. o, Mffean, Oral Commndcstion, Swmer 1950,
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of mach of the Keokul type fauns, The Teokuk bad assumed ite cherty
character befors the deposition of the "Moarefisld” and younger heds,
hegxuse chert pebble sones helisved derived by westhering of the Heoknk
chert are found in beds of younger age in close preximity to the chert
bills. Ip the "Hindavilie® limestons & chertified fossil, Splrifer

epgie of Neokul spge wan found.

The sharaster of the gedliuente in lste Ossgenn bime Indicntes
gulescent sens snd abosnoe m; searby land mussos,

The "Moorefleld® gese enprosched upen sn frregulsr topography
which 4id net betome completely imundated wntil "Grand Blver® or
vonsibly Fayetteville time ae shown by the overlspping vrelationshily of
these urlts onto the ehert beds,

Iralsnd”d ststes that during Hages and Fayetieville time
dotritals were introdused into the ares indioading sseillation of the
Oxaric lapd mase a3 2 vreluds to the mejfor unlift % the ond of Meslesipe
slan time,

The uwnconformlty bebween the mﬁtmﬁl}.s and the overlying
Hale indicates snother peried of long m-aiggama with the Uooer Chesterian.
Mtﬁin and lower Penpsyleanisn Sprisgetan equivalents nbaent,

58%er Morrovan émam%a, the seas agein vithdrsw to bring
:mm oroslon of the Bleoyd befors the encroschment of the Atoka sens,
@eﬂw&tam doformabien followed by long sresion produced the {eatures

pressnt today.

533‘ R ;rﬁl&ﬂ&; ﬁgp m} P %q



CHAPTER YII
FOGHOMIC GROLOGY

Beonomieally the geology of the locuet Urove nres i noow
however, the gravel deposits furrish exesllent rond duilding saterisl
for the local rondn, Abundart liwestone for crushing purposes is
available, '

Petroleounm poesibilitics hove been considered in the ares
primerily because of the many sulpbur cae seeps nesr the mouth of

Choutean Ureek vhere 14 Blseots the anticline in sec, 32, T, 20 ¥,,
R, 19 B, An explorstery ol well drilled ip the SYW 58 B of sea. 32,
T. 20 ¥,, B, 19 B, was abandonsd and 19 nov floving sulphar waber and
gon, Some of the furwm homes have natursl g from whet wers ordigipally
interdad to e wabter welle, This gae ie not prolific enough to be of
gommarcinl velue,

There are = mmber of places where the Eeokuk hue westhered
to tripoll, bubt these nlso are not extensive enough o warrant ex.

ploltation,
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CHAPTER YITI
RNY A¥D CONCIUSIONS

411 formations in the loourt Orove Aves sre sedimentary in
erigis, ranging from widdle Misntemipplen, Ossgesn series, to lower
Pennayleanian in sge. Ouarternary terrasce gravele and alluvium are
presert along a wide Yand following the Grand River,

The Heeds Dpring srd Xeskul members of the "Soone® comprise
the Cuagesn series, snd occur: in the eastorn eneehalf of the area.
Enown unconformitien exist ot the bottom and top of the Keoluk, The
overlying formstions, "Hoorefisld,® “Hindeville,” and *Batesville® of
Herametlan age are sopentlally conformehle and can “e mapped over most
of the area, The "Grand River® limestone unvonformubly sverlies the
Matenville® snd grades upword inte the Fupetteville limestone and shals,
ﬁ‘:wﬂmﬁum the youngest Woeciselprian fermation in the ares, le
¢lnnsed as Chesterian. _

The Hale sandetone and limestons of lowsr Penpsylvanian,
Horrowan nge l¢ hound below and above by unconformities. The overlying
Ateks sandstons oxtends into the arsa from the west.

The major siructural festure is the northesouth trending
looust Ovove fault in the wertorn portion of the area. A low dome in

the Oklaboms Ordnasnes Ares, and s weed plunging anticline slong Choutean
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Creek are structural features of note, Throughout the ares smaller
structures interrupt the regional din,

The prinﬁiéml economic product of the srea 1s gravel,
Pebroleum possibilities are discouraged by a dry hole drilled in the
southern portion. %he mineral resources are considered of little

commareisl valne,
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