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IliT 1~o:ouc TI Oil .• 

Loo t 1 on and Ex.tent 

The Cretaoeoua f'orm tione. diaou·sso·d 

in thi.a aper o.ooupy an ar a roughly 

rectangular in outline in tlle a.out.heast ·.·rn · 

. part of Oklahom · al oni~ the Red I iv er. The 

region 1 l1111ited on tbe nortl1 by the 

Ouaoh1 a nnd Arbuckle t:.:-ounta ine. Tho 

Arkwteae-0.kl~momo. state boundN.ry l1ne fonmt 

the ·e· .et.e111n lim t and. 011 the iteat t hG ar a 

extends slig?'ttly b yc,11d the maii~ line or· 

the Atbhiaon, Topeka·and Santa F R .11• 

This atrip of country is roughly one 

tlecroe . . of lat.1 tu e in width and three 

dosreea ot lonrri tude in l 11e.~th. The t .hir1tf• 

forth parallel P · aaea a little eouth ot the · 
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center of the region, while the meridian 

ot ninetytour degrees thirty minutes limit 

it on the east·. 7'-ore exactly it might be 

said that the ar a is about fifty milea 

wid north and south and about two hundred 

miles long. The whole of Bryan, , arehall 

and Choctaw Counties lie withi.n it. Those 

counties which are partly within the region 

are Love, Carter, Johnson, Atoka, Pushmataha 

and McCurtain. 

# 

Historical Sketch. 

The earliest Geogra hical and 

Geological hi,story of our state is 

intimately connected with the ed River 

region. This may be due to t least t o 

causes, first, the f act thr t the Red River 

was a National :Boundary between Frer1ch and. 

Spanish possessions in .America, and later 
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" . 
. " b tween Spain and the · United States, th n 

betw n Texas ·and the United Stat s. Th 

se.oond cause for th.Ls irJ.t rest in this 

stream was larg ly acient fio, an attempt 

to reach ita head aters. A number of 

expeditions ·ere een·t out by the Federal 

Government for this purpose. Strange as it 

may seem, it took th ae"1)ione ~rs of sciencl 

nearly fifty ye.a.re to tind the obj e.t ot 

their search, tor no le s than three fruit­

less attempts were made during th1a tim , 

-ach of . hioh added something of value to 
' 

the early knowledge of th0 country. 

The first · investigationsin the region 

were carried on by the Spaniards. Baron 

Frederick Henrich Alexander Von Humboldt 

was employed by the government of Spain 

from 179'4 to 1804 to make a study of the 

geography and natur l history ot their 

posaeasions in Am r1oa. The geology ot 



· ~ southern Oklahoma. was not included in his 

r port. H d d not visit the R d River in 

person, but derived s om !nowledge of it 

trom Spanish army officers. From inform.a~ 

t .1on thus gained he made th first map of 

this region nd its adjoining territory. 

It is e&.id that a glance at this arly map 

is enough to atiefy any on that the author 

d d not take tim to xamine th country 

himself. 

An Englishman, Willi.am Ken . dy was th 

next man of any importance to mention this 

part of the country in scientific reports. 

Ue as s nt, in 1836, on a diplomatic 

mission to Texas and hile ther rote a two 

hundred•pag book on the Geogr"phy of th t 

state He also made a map which included 

the Red River country and ·hich as quite 

an improve nt on the one made by Von 

umboldt thirty years before. 
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This report was ~ollp ed in 1841 by 
6,R ScherP.J 

map compiled by ·r. Gaacherpt, a German 

emigrant a.gent. His ork s superior to 

that of th other t o. 

The first .and in som res];"~ eots the best 

G ologioal rese roh that has been done on 

the Cr taceous along the Red Riv r was 

aooom l1ahed by Dr. ~erdinand Von Roem r l:D 

came from Germany in 1845 a11d s )ent two 

years stl~dying the G,eology of 'l' ,xas. He 

waa esp oially interested in th Cretaceous 

tormatione of that stat and adjoining 

territory, but he also s 11ent some time on 

the Terti ry formations of th region. Upcn 

his return to Europe he rote an account of 

hie work entitled nn1e Kreidebildungen Von 

Texas und ihr Einsohluss • ] it inem die 

Beechreibung von V ist inerun en aus 

Palaozoisohen und Terti ren Schicht n 

enthaltend n Anhang und mit II von c. Rohe 



naoh dor Nature aut Stein gezeichneten 

'Tafelm~ printed at Eonn , by Ad.olp ~. arous, 

1852. 

Dr. l\o·emer's work constituted the last 

studies of any importance done by fa.reign 

etudent.s in southern Oklahoma and northern 

Texas. Shortly after the publication ot 

hia report in 185~ , Texas organized a State 

Geological Surve.y and. as is usually the 

cuu1e among state. surveys, investigations 

were puahed beyond the state borders int.o 

·•outhern Okla.lloma. :But b.etore this and 

other geological surveys of Texas are 

di ·ecu.1.u~ ·•d 1 t might be interesting to note 

what the Federal Gove:_rnmttn·t had been doing 

towards the exploration ot the region up 

to this time. 

After the acquis, i't~on of the Louisa.na 

Territory the Re·d River· or the height of 

6 



--

.land south of it became the boundary betweei 

Spanish nd American possessions from the 

ninetyforth to the one hu.lldredth meria.ian . 

The United States became v1t lly intcreste·d 

at once and Major Pike aa sent out in 1806 

to follo the Arkansas River to its ouro· 

and then to crosa over to the h ad.waters of 

Hed. River and descend thtt. t s.tream to 

llatch1tochf.la. Unfortunately he mistook t .h . 

Rio Gr~nde for the Red River and while 

descending tha t strea.."11 was captured by the 

Spaniards ne.ar Santa lie. 

In 1807 Lieutenant Freeman was sent 

to explore th& Red River but waa clso 

eaptured .by the Spanish near Child.r~ss Texaa. 

Another explori.ng eX}Jedition under l ajor 

Long v1as sent ou·t in 1819 by way of the 

Arkans~s to 1 ts ]lead.water··s t.•or the 1JUr p ose 

ot descending the Red River. This party 



missed th ed Hiver ·st jor Pk had done 

but descended th Sou~h c ·n .. ian inst ad. of 

the io Grande. 

It as not until l 62 th·t a ell qui -

x loring xped t · on tin lly m d t~ 

to th headvat rs of the f1ed n·v r. C~pt 

I. B. _·re ~as inc mmand 1th C p · in 

G org B. ·~~lell n as ist nt , Dr. G. G. 

g ologi ·t. Th· rty o m· int . klaho ~ by 

of -,t. ~mith Ark n as and :firs m&t 

with Cr taoeous rocks at Ft. · 1a.~h1 , no· 

maes ·or· ruins on a hip;h bluf:f ov .rlooking 

th iia.shlta Rive.r in Johnson County. This 

party in s m res eote did the b st 

g ogr ph oa.l ork thcl.t had b en on u1 to 

th t . m and num rou p cim n Of th 

Flora nd aun of the r on wer collect-

cl and t kn ast h n the x dition 
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returned. Dr. Sht.uua.rd ll'i.Q.de· sev ral m.istak 

vhiah ar excusabl~ considering the fact 

that his studies were carried or1 hurriedly . 

The unoonf'ormi ty bet ~een the upper and lo.1er 

Cretaceous he p l a ced l.>etween the 

Fredericksburg and Washita divisions. He 

mistook th@ Silo f ormation for Tertiary ~nd 

failed to recogniz . th· Red ·h iver 7ault 

Zone. 

In l8b2 and 1853 Mr. Julius ·M roou. ~al 

geologist in Major Whipples party \{.hich 

surveyed the th1rtyf1fth par llel. Marcou 

devoted some time to the study of the 

Cretaceous formatione of Oklahom(:ia.. It is 

t\nfortunate however th.f;~t he quarrel d with 

the Secretary ot War who demanded his notes 

and gav t hem to i:r. • P. Bl .k to b 

written up. Uarcau 's chi ~r error rc gard.;,.ng 

th~ Cretaceous was somewhat similar to 

Shumard • a in p lacing th. ·. ash t 1n the 



In. 1668 Dr. Shumard was appointed St a te 
. 

. ologist of 'lexa.s o.nd bogan the etud.y of' the 

rooks in the vicinity of th: Red River ; 

before he could make 8Jny extended 

investigations in the region , th : Civil War 

broke out , The Capital at Austin ~rexa.s v1ae 

o.onverted nto ',,n Armor.1 and p ercussion cape 

tor Conf edere.te guns were manufactured in 

his office. He went to St . Louis and 

remained there till after the war bat never 
returned to Texas .. A r~w ot' his notes were 

published af•ter his death but they thro · 

little or no light on the region in question. 

In 1867 Tex1;ts again organized a State 

Geological Survey with John VI. a-lenn , 

State Geologist. Mr. Glenn resigned in 1874 

and Dr. s. 13 • .B1io.kley who was assistant 

geologist und r Dr. Shumard ~a · appointed 

in_ hi.s place. Thia ia .. opul.arly known as 
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the Gl ·nn-B ickl y 8 1rv y. '~h, ork 

accomplish d by this survey had ver littl 

mat rial v lu s p oiall y for southern 

0 lahoma. 

Mr. ~ob rt T. Hill h~e prob·bly don· 

mor work on th; Cr ... tao ous cf th J. iv r 

r gion than ny oth r ltlQ.n , u.nl . a · .. 1 • Joa h 

Taff may b , oonsid r d his q · l in this 

ct. Both ot th s 

St· t c -olog·c l S rv y 

m. n r, -don th 

Of n. xa. • J,at Ir 

they rnad sp cial tud · "S of v riou.., p&.rta 

o th R=d fiv r region for h· F dera . 

Gov ·rrun n • Hill 's, r port on i Ill· ck 

nd Grand r irics is on of the notabl 

publ ioat ions ~hich r · r. ul ted from th s 'r 'Or • 

To fol as , th Ato. r ·nd th Ti sh~mingo , 

publish d y th Unit .. btate~ Go og c .. l 

Surv y e ch c ont · ining l rgtJ ar s of 

ll 



Cretaceous rooks , were Ytor ed out by trr. 

Taff. 

'rhis is a brier account of over . centu.ry 

ot investigbttions in the vicinity of the 

Red Riv,u· and ·Jhe r~gion oocupi~d by 

c:r~taoeou~ r•ocke i n the stute. 8ir1c ' 

Oklahoma h as been adm tted into the ·union 

tho Oklahoma Geological 8Llrv1ty ha s had 

several rntin a.'t var iou.s. tim.es workini~; on the 

Cret;ioeoua format i ons of this and etdjoining 

st a.tea, exarninlng carefully th(i)ir eo onmuio 

resources and ocllecting m.ater i<:· .l f or 

a mort1 thorough report than has aa Yt3t 

b·••n made. 
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Th r glon i 11 drr 1n d nd o ing 

to. t oh,ract r of ome of its rock 

rbu ant W~t r i 5U,~ l1o to ke p atron 

c rr nts flow i ng continu lly ~ n all of th· 

l rn;.r tr ms. 9o,no of th f r m·1t inn 

re com1 o d a l Oot .... nt r e l y of ~nd nd 

ao th~ r a nf .. 11 of the country av 

mor than tort 7 inch efa, th ~· t .. r 1 v 1 tanda 

r th r n r r th rf ac , so th t spr i n 

occu lon , .. v-ry •. ir 
...., 't 11 orc E.k thi:tt h a. 

d - in c u. t tin its oh n.l d e p 

nou h to r r:: oh th ground . t r. 

Th strEe: 6 o · t h r (:£) .n _, ay 

*nto thr 'l~hoa t a t 

ri ·s on th . i gh . l in t o th t, t 0 

th t h d n h Ou chit an Arbuckl 



Mountains , and \hoae whoae sources are 

wit-hin the area occupied by the Cre\aceou 

rocks. Red River and ~ ash1ta belong to 

the tirst cla~s. Those which beleng to the 

se·condelass are Blue River, Bog.c;y Creek, 

Ki~ ichi River and Little River. To the 

third class ·be.long a number of smaller 

and less imp1ortant streanis which are too 

numerous to be mentioned but all of h1ch 

rise in the Cretaceous rocks. 

The Red Riv.er rises on the High 

Plains o:r western T-exas and flo s e aert. 

torming the southern boundary o-f 

Oklahoma. Thie r-iver has· h ad a .rea ter 

influence on the topogr aphy and phyaiograp}V 

of this area than any o-ther· stream. Its 

valley is broa.dly U shaped. In the 

eastern par\ of the state t-he ch nnel 

meanders back and ~orth apparently engaged 

in broadening the valley ra.ther than cutting 

it deeper . 



Th · counties of this r glon b , .. d ~r · ng on 

th · riv r are Love, Jk rshc. 11 , Bryan , 

Choctaw and .L.cCu.r t". ir1. Alon . ., th southern 

bord r of tho latter oounty th £ d River 

takes n the unmistakable evidence of 

old ge. 

The Washita Hiver rise on the High 

Plains 01· the Panha11a.le of '.rexas and :t'low , 

southeast across the lflest. ~~rn part of 

Oklahoma. It outs a gorge through th 

heart ot the Arbuckl Uounta..ins, and aft ... rQ 

leaving th m oroa.s s Cr tac· ou.a tor:mationa 

for about fifty miles to join the Hed 

River. The Washita does not r coive any 

tributar 1.es ot import .. noe from th0 

Crftta.c ou.s. Its coura aftor it first 

r aoh s thus tormations is roughly with 

the strike or the rocks. ~l'h Cr taceoue 

rocks how vor are not eutticiently 

massiv a riou ly with a 
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stream. larg as th \' shita a.n aft r 

it turn south outs aero $ th str k· t 

lmost right angles. Th channel of th• 

ashita. diff ere from that of th T~iver 

in that it is not chok d by B nd nd is 

n e d mor in cutting do~n aru. 

J31u I'iv r and Boggy Creek ris · ).n 

th· Arbuckl Mountains ·nd flo in a 

gen ral south ~sterly d1r ction aero s 

the Cretaceous fOrJD.2.t,lons 0 "tc, the R d T iv r. 
j ~ ~:>) ;).) ~ ~:> .:,})") JJ_) 

.) :)JJ):JJ)JlJ J 

Both carry clear ' pur ~ J Ji-at'e'r , nd furnish a 
J .) _) J ".) ,) ) ') ) ..., ) ;1 ") ~ J~ 

:t:.> :)J)J :> :> J:>:>.):> j :) J ,).)):.J J1) JJ J'J ) 

cons~,~~ ~ Q,&~i:il~~i: ft ;,i~, f;r~ l tb.'~ i'~,O~ct: " 

th t the City of Durant g to its vatcr. 

~he Kiamitia River ri s n th 

Ouachita Mountains in .st rn Ark nsaa 

and :f'lo'Y1a southwe st until it r aches th 

Cretac ous formation 1h n it ch· g its 

course and f low·e sou h f: st and ·b come 

a tr·ibuta.ry of th Red Riv r. It has a 



broad deep channel and can be forded only 

at but tcw points and then only during 

low water. 

Littl iver ·rises :1.n the Kinmitia 

1ountains, a range of lhe Ouachita in 

La .Flor-e County , and like the Klamitia. 

River takes ·a genera.l aouthwostcrlf course 

until 1t reach~s the Cretaceous formation• • 

This strer ~n ho ·. ev(tr differs in two w.a,ys 

from the others mention~d. First lt 

does not arolis the Cr 0: t ~1 .. ~eoua f'orm ;_-jJtions 

in Oklahoma but flows around the end of 

the Goo land timeetone in Arkansas .and 

enters th Red rliver tn that state. 

Again , after it crosses the Trlnity 

f orma.tion of the Cretaceou·s it becomes 

unmistakably n strike stream. For forty 

mi lee it is compelled. to flow due ea.et 

along the bae• of the Goodland. Limestone 



anc. t trns s uth · rd s notQd ~ bove only 

hen it has fl , d ~round th en of this 

f~rmation. L ttle River is th only 

stream of th1e ar a tha t se ms to huv 

· been aff ot d p · rman ntly by the 

arr .n m nt of rock strata of the region. 

All ot th, oth r riv rs nd creeks, som 

.of th m much m 11 r nd much i·ss 

important, have be .n able to o~t their ay 

~cross the g n re.l slop of th country. 

T. · is etr (."'J.m. h~. a broa.d d p channel the: t 

ia f rd~bl locclly only at lo wt r. 

tr Piracy . 

tfh geologioal conditions 01 th r giom 

re of a natu~ that ould t n to fost r 

str am piracy. Ther is number of alt r­

nating re istant nd non-r sistant 

l dg · s across which th str ams of th 
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r ·e ,ion f"low. If for any reason the l\·ed 

River shou·ld begin deepe·ning . ~ts channel 

rather rr pidly thGre VIOUld doubtless 

be aomo imp.or·tant a.nd int@resting re­

adjustment of the dratnage of• the region. 

J .ogc;y Creek is alre ady enor·oaehing on 

the !3lue River and has sent out a strike 

br:;.nch- Caney 'v1 reek- which · is threatening 

l3lue Hiver. The Jtia.miti~i also has some 

a~ri e otre:ams which ae'-m to be developing 

rapidly because of the softness of th 

roc.i::s through which they flow. Uo 

di1 t.ct evidonc .. b0arlng on the subj ~ct 

was observed but jilri.ging from conditions 

there can be but little doubt that the 

western purt of Little River is a 

divort~ed st.ream. ·Mum rous p;rav· 1 lJeds 

in the vicinity of ·Garvin in McCurtain 
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Count · ahov :frorn thwJ.r composition th t 

the mat , ri e: 1 v1c.s d e r :lve d from th · Ouachita 

.. ountciii;is and that they ar not. of the 

ch~racter hich the ed Riv~r d po . ited 

a li ttl i urther .south. At th tim th e 

gravels were l id dovn some stream muet 

have been entering the ned River not far 

south of this point. Similar gravel 

deposits also ocour high on the divide 

oouth ot IJ1ttle River oppoait the mouth 

o'f r.~ountain :s~ork ·ndica ting tha,t a stream 

occuping approximately its po ition 

orossed the divide at this point. Sine 

these deposits were laid do·wn thes · 

o·tr~ a.ms have b f.n beheft.ded by a weetwa.rd-

.working strik str run from Ark nsa s. 

Oxbo La.k·s. 

The topogr'aphy a.long the Rd . iv -r 



or i~s cour J in th1~ 

r t'j"i >n is n ar l g d.tur · ty. Thie la 

·; .. n . ~ . ·ccurt l1 i n 

• T..1 

in : s 1Jro d .1. loo 1Jla.in a.nd has alrc·ady 

orm d .:.1""rn .,,ro 1.i oxbo~ · l~ k ..... d. pt l 

of th .s · l;-.-..-"' ·s vary .. ob--,bly n '>1
" them 

exceed t hirt. f ·~ t. in soi~ i.1ic ta.nee .. ;> 

t e. 

er ck wh·· ch ·10 , L to th· .. n. In . uch 

Of - .. u1 t 1 ·· ·' , a,r c f o ~ , ,o • "A 1 c ~· of th a 

ut on t 

pr son t :f; oo~ ·Ls1 i .1. or · n th . lo ,. ·· r art 

f i rs t t r c. c r~ u. ov . : "n d a r no \/.. r. t 

such ; n ·· e1· ti Jn t l ttt the river o ~ 

not flo ~ hrou~ them ·n t ~ m· 01 flood. 
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three and aometim•·• tour distinct ·river 

ierrac•e with poseibl• tra.cuus ot others 

which have been almo,s·t obliterated. by 

erosion. Th•••· t•rraoee may be divided 

i.nto two cla•••• • low-lying al.lu.viwa 

ter·rac•• an4 h1gh graTel terra·o• a. ·O·n• 

or more ot· th••• are .alway• pr•·••·nt. 

Th• higher-lying te.rraoee are co·mpoaed 

of .aand and c.o.u·rae gravel with large water- . 

w.orn pebbl•• • alto.gather different trom any- · 

thing that th• river ie carrying now • 

.. Certain pebbl•• in th••·• claatic torm,atio·n:a 

b•low th• ·mouth of th• Waahit.a River 

ObTioualy cam•· trom th• granitea and 

11aeatonea ot th• Arbuckle Kountaina. Above 

the mouth of the Wa•hita , th• debris i• 

OOJnPO••d of material which beare unmiatakabl• 

tvi4ence ot haTin.g 00111• from the h1gh plain• 

region to the w-e11t •. Th••• terracea •••m to . . ' 

.. 



di er .. • fro t • r · r n oee a • 
in thi 1o1n1t and db ' 

ot on th d v 

•d · 1v r r. 

• llUY um t r ao· a 0 ot 

t r ilar .to t • v ia 

in ' r ant. 'l'h low r One 

ont · 1n lo r1c 

. 1. 0 t.h ol r ver oh n l 
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0 h1o t r 
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to have a marked. reeemblanoe to t .he a.me 

one in another locality , in eo tar ·as 

material and height above the present 

chann.el are co.no·erned. The higher terrace• 

present the grEu1t at difficulty as they 

are rather tragmental and are a.b · nt. over 

large area.a. l?urther study ho ever ill 

probably <lemonstrate that ·these terraces 

bear detinite r la.tion to oorr·,3spo_nding 

periods of aggradation and degradation or 
'• 

to period.• ot activity and inactivity while , 

the strewn was d.eep·en1ng its valley. 

Prairiea and Fores·ta. 

Some of the Cretaeeoua rocks are of 

euch a nature t.ha.t t mber gro a readily on 

aoil• formed from them, ·hile other forma­

ti.o:na weather into soil holly unsuited 

to forest gro . ,h. A• the ·e fonnatione 

outcrop in bro d band• aaroau1 thia part of 



t ollo • h t ba -l r· . 

o:r for , t r ·rie ·. t· atur 

of he reg on. he e c ndit o 

, hrou h u t: rect. ocou od by e :· ceou 

rook a d oon l 0 ... r . r. 

r g1on an t t tirnb r 

0 OS 'e and o-u.thern Ok homa. l. 

f e tu of h re on . s so 

th it noted even f o ther a 

e t.:on f o t; d e loo al term 

Ba. d t .ro Timb r .. r use and 

ft r rd found th i · ay into th · 

oological l'te a 

Lying bet~ en th 

t c -Gr n 

an~ Okl~ho 

"'"imbered r ·ion i 

Oro ~ ' imb r is the Dl~ok Prairie. rph 

.bl take roughly an eust an wes 

4ir ct on in Oklahonr b1 t in 'le 

nd i l o t nort -n outh h 

27 
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di cctiot in both at~tes oorre~p~nds to the 

directi on of str kc of the rookc. 

Th n.rand Pra irie in Okl P~homa c on i&'t& 

of nbout t -tentyf1ve hundred s quare mile ot 

territory l~ring in ! ... ove, Marshall, ,ryan, 

C octaw and ·foC1~rtain Counties. rrhe "JOil 

ie h .. avy and black and not adapt ed to the 

gro th of trees except 1here there is very 

abundant rain:fall. It i t yp ically a 

limestone soil resulting· !ro.m t weathering 

and 1 int1~rat1on of lime and marly clay 

to .. . at ions. As the a.mount of . rainfall 

increases ea t ard across this r egi on one 

would expect to find forest trees encro oh• 

ing on the prairie, this in fact occur , 

and oauses,(togethf;r ith a ge ologica l 

factor which . i ll be discu..,sec1 l a ter) the 

pra irie to become n rro er east ard l n~il 

it d miniehea in idth from t enty m les 

28 



to a aeries of small pra1riea south of 

Little River. 

1.~. . Grand Prairie is broken in a 

num.ber of place• by toreat areas which 

g~ow in the alluvial. d.epoaita and oonnect 

the Upper and Lower, C-roas '.Cimbe.r , thus 

pr·o.ducing a. disjointed ette.et -hioh r ·e.sult"• 

1n 1•olat1ng the various diviaiona ot the 

prairie. These laca.l prairie• w$r& all 

nani,ctd by Bill, e.zo•pt the moat eaaterly. 

The prairie lying to the west of the 

Washita 1a the ar1etta, the one between 

the Blu..e an4 the Waahita 'is named the 

Waahita Prairie. i.rn.e O&<id.o Prw.1r1e li·ea 

between :Slue River and Boggy Creek. The 

r'rOodlan-d Prairie is ·oetween Boggy Creek 

and Itiamichi& River, and Little H~ver 

Prairie is between the stream 'flhioh bear-a 

that name and Kiatnich1. River. It is 

29 
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AtLrn ti c ::oast Eo.ste rn Gulf Oklahoma 

Manasquan 60 
Wai"lt jng Wanting 

If) Rancocas 180 
~ 
0 
<L> Ripley 275 
CJ Monmouth 150 
~ 

4-> Selrna 300 
(l) 

Wanting 
I... 
u Matawan 400 Eutaw 1000 
l.... Colorddo 
(l> Aust in ? 
Cl. 

Eagle Ford P a.. 
::> 

Western Gulf 

Wanting 

Montana 
Navarro 940 

Colorado 
Austin 410 
Eagle Ford 

150 

1nterior 

Denver , Liv-
ingston, ect. 
? 1500 

! Laramie 1000 

Montana 
Fox Hills 

1000 
Ft.Pierre 

1000 

Colorado 
Niobrara 700 
Benton 700 

Dakota 

Unconf or mi ty ' 

Pacific Coast 

Wanting 

Chico 400 

Want in~ 

Vnconfonni ty 

Europe 

j , 
! Da~ian 

i 
I Senonian 

Turonian 

Ceno~~~() ~~n __ 

Unconfonn1 ty 



Ol. '"''.tort l'O ""SOD 1 t1 

bUl..l on a p r l'~ 
.• e 

~ r · t. t . oung oa 

nav ·be · n o ear - . 

of :r \;i ~ 

~ :.a s n , 
";ith a i..i.de vie ~-· i n 

for · gricgl.ture. "orest tree a ~- oct in 

diameter are no.t gro ing in ide the 

or 10: rs . qu t r . c: t th old to:· -• 

rrsmr1w,, DIV!SIOllS O:i., THE CRET C}iOUS 

dep·o. l.t Of C·reta.ce<>GS age in oth ·r parts 

o-r th "· crld t .~ t it is nece .:a.oz:- to i e, 

in 0 neral ·ay, a review o the .e 

t ·onna · ions. The_ Cretaoeotus depo · 1 t · of t 

stat re not uf£icie.n , 

one se·ct.1 n r 

t co · 1 ,te 1. r 



th1 it ill e n ·tha o r t 

part of the Cret c ou , 

e·i ther Geographic 11 or Geolog call 

con idere , d th t to make a com let 

etu y of the rock of this rio e 111 

have to dr upon oth r atatea. 

137 con idering G ological conditions 

in erica - hich g ve ri e to th variou 

d po it.a dur·ng Cret c oua t . .ea e f nd 

that at the beginning ot this perio there 

waa a gener l and ideapread. though 

~'!!:~-ual ar in of the centr . · a.rt of th 

cont n nt hich · a clo•ely f llo ed by th 

encroachment of the at r of the Gul.f 

of ·exico on th l • It d ring thi 

tiae th t h 'I'r . _nity· ,.... ere e · o te ... 
t) 

D e • 0 la.ho a' the orr 8 n 

:a d ron Co t n la · her long 
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th·e eastern lope of the Roe ountain • 

t fir -t the Ouachita Uplift and n 

anti ot land connecting it ith the Central 

· ineral . e gior1 of Te·xaa hela. thi on rd 

mayement of the sea in ch ck but &f ter 

eome· tim.e the aters : pread rapidly ov·er 

the western art of the state and e.xtended 

beyond. ita borders to ard the Arctic 

Ocean. This moveme·nt in Oklahoma .a. 

largel from the · est. The ea tern limit 

of the invasion is not ·known. The g·re ter 

pa.rt of depo its has· been removed by 

ero ion until at present they occur only 

in the estsrn counties of the state. 

The tormatione . hich ere l:.id do · n in this 

central region at this time are 

c<>m ar tively thin and con ·iet largely of 

caloar .oua shale and impure lime tone. 

34 



In 'l'exaa and in the :ed. River Regio.n of 

Oklahoma the latter pa.rt of the form tiona 

of this time .are largely very pure 

limeatonea. Thia 1. uau-a.lly r -e.f rred to 

as the J!redricksburg group of the. Oretac.eous. 

Fol-lowing thi.e there a.a a rather .• 

rap·id withd.rawal of the water f ·rom the 

1nter1ora of the o-onti1H~nt with the 

4epoa-1tion ot ·ahal.e and impure limestone 

in th -so.uthern part of Oklahoma and 

T·exas oorr;e pond.in.g in prier-al, e -ograph .. 

ica.lly to the ou·tline of' the region 

occupied by the Trinit-. 'lhese depos.1ts 

are- called ·the '.a · hit& group o:f t . e 

C.re-taceau. 

The retre t of the -· at.e-ra continued 

un't-11 moat of the ti - -· o it pr ·v1oua17 

·ng thu · 

unoonf _· ity b t ·een theae form ·tiona 

1 · 





11 

dis·· :im. e1aeo.. 

1 -. · r 

• 

• 

1oc 

r 

hh c 

.:y 

at 

fr : · c~- ~- ~:··--··-n. Tho 

e f' ·om 

no 

a 



·usually called ,. 1 · pr sent in ·the 

northweat.cn·n part o·f Cimarron County. 

The s,110 San4 of eo·uthern Oklahoma w.1d the 

W<>odb1ne ot Texaa ar,e contemporar 1. of 

the Dakota. 

A long p-eri_od of 4epoa1tion· f ·ollowed., 

but by referring ·to the o,hart it wil1 be 

aee,n that deposits did not occur· to any 

great extent in Oklal1oma during thi .. time. 

A ~small po·r\1on of the southern part ot: 

· arahall , Bryan and McCurt-ain Counties ere 

p·osaibly under water during a part o.f 

thi.a time. . Aft-er thi · the.re were· no •ore 
Cretaceous rocks deposited in Okl -homa. 

In ae-veral o~ the north ·a-stern ata.tea h · over 

as ell aa 1n Texa and along th 

At-l.antic and. Gtll:f c.oa t there e ext na1ve 

de.pc i ta ich er-e lai o r1 th s 

time and ieh kno &a t e · l r do 



se-r _es, the .Mont n· s rie _ · td. 

Series. 

·o · .. o · ing t i ier-

.· et _ cu~ o:t " e fr-om or -

ale tt . - e ·bo·:ri era or t · .1 a · 

t _ .e Cr t o .·o .. . ·r1od a · ~ t ~ . e 

THE ~.I I ··_ DIVISIO~ 

• 

·r ;Ct-er -· _d ~ode cf - ,-po i · on. 

el ·_her· .... n this De..... r t 

is .: - ,. : ffio\Ut ma.tter to discu th· 

C-retaoeous ro k of· Oltl _ ·m;J.a 1th" ut 

touo-hin. upon t · Off: o- th1 in o her 

s:ta.ta • 1'"he mr . ni · -:r .se.ries at: his er"' o · 

wore irst flt di. ~d in Texa ~,, ier£ 

1·t re o*ie · it !{;T ~ t · . t de • 

br:ua:f to t 

-· tr C ~ ·Of' oc t ... 1 



-atate may not be, out of place. 

· lfr. Robert T. Hill haa ret·ereed three 

distinct ronnations of the lo .er Cre aceou 

of ·T.exas to the Tr·inity series. The 

lowest of these is . o:rten .referred. t o ae 

the Baeal Sanda or the Travis P.ea.k 

f 'ormation. It consist-a of a aerie's or- aand-

atones and conglomerates severl hundred feet 

in thickness.. J"tist aboire the tl1ravis Peak 

is the Glen Ro.se wh1eh is a calcareous 

formation, consisting of limt1stones 

.interstrati:ried ,1th marly clays. Above 

these beds is a.noth.er sand, the Poluxy, 

which is composed principa lly of crosa•bedd.-

ed pack eand, and is the highest formation 

of the '1rl.nity. 

To .ards the north the Glen Roae l .ooses 

j. ts oalc reous character and 



gr~dually into sand, unti.l there is no 

distinguishing characteristic. by , hich it . 

a.an b·e sep · ·. ated from the A.r·euaoeou·a 

tonnati<)ns above and below. In region 

where t .hese eonclitiona pre·clominate !r. Hi.11 

has oall.·ed this format.ion the .Antl.era , 

·deriving the name from Antlers the county 

se·at .of Puahmata..li.a ·Coun.ty ,. Where the· 

formation is w·ell ·aeveloped. Mr. trart of 

the- U. s. Geolo.giea.1 Survey and ~!r. Branner 

:former Stat:e Geologis·t ·-Of Arkansas have 

retained the term Trinity for the Bas.al 

Sands ot the Cretace-ous in Oklahoma a.nd 

Arkan·•&• and the te.rm Antlers h&s not. been 

gener-ally acce":>ted.. It appears that unl.ess 

this form.ati·on ia composed or ·differentiated 

and. mapable. div1e.ions it should be oalle~d 

the Antlera , otherwise there ill arise 

conru-s1-on of' terma. 



The ~rin ty Div1e·ion -ot th Cre a.coo 

in .klano t · princ pally of mor or 

ao . 

cl, - pr. sent, h1c'h ia u•ually qu.1 te 

.. re·naaeoua • 

. members are continuou.a o.-er lar: e -reas • 

but are uaual.ly ·croaa .. bedded. d 

·in.teretra.titie,d ·w1t,h l .ntieular bed · 

aarel$ ore th :n ·thirty .;, ee in thiokne • 

The. sand. of ten grade• into ola:r in very 

. ort distanc ,., and it 18 rar.e inde·ed that 

'Cite wo ld be able t ·o to1.10.- led.:; ot 

either sand .or cll..\Y for more · 'h n mile 

wtth<>ut findi.ng ita charao.ter chaa -ed or 

entirely .altered.. Th ·, . ·aine o 

o:t thlo fo · i11" t _..on are w t ··r om, 

tturin"- per1·ods o.t continuett -- t 'if& _ thar 

t .he e.nt 1.-r · ·o · ·- ~ · · r: · r le- · 
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Beside · he e lentil o loo e and 

and clay there are conglo er tes at the 

base, and indurated sandaton are c t -r cl 

'l'he baaal c ongl ome r a e r l ys com os 4 

ot fr · ent o · older for ·tiona ne t 

hand. ~ast of Atoka here the Trinity 

1ies upon the Jaok Fork Sandstone there 

are nwneroua deposit• compoaed ot rounded 

!ragmenta derived arom thi form' tion. 

est of Atoka these ccnglomer· te are 

composed of fr gment.a of lime tone · or 

granite accordin?ly a.a n finds them 

near lime tone or granite rea • The 

he :viest depoait are in the reg1 n h re 

the w. -&ahi ta River enter• the Cret ceoua 

area.. Aiong Boggy Creek an 
42 
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·• "'·'" ·. " .,. ,.a .· a . 

s a11otJ:1er ledge · fld. 1n 

1'1.ere are also 

.l r 11 : • 
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... 

in our t ·e sho no trace of s ch 

conditions, nd l ke the r st of th rock 

of thi divi icn in T a point to exact­

ly o posite cond1t .... on • 

Ano · ler oi .t.t wh .. ch ind.1catea 

&hullo nc ~ o. ' ter t the tim~ that he 

Trinity ' beinr; laid down is t e prf., nc 

ot both alt and gy sum. either of these 

salt io as undant in the Cretaceous 

deposit of Okl oma s in +hose of 

Arkansas but thy are not ent · rel wanti g. 

Gypsum often oceurs in .the ate of th 

Tr~_nity in · r. 11 Q ,ntitiee a is ho n 

by the analy is of ·ter fr m so of the 

ells at H _ ·-.o, O~l ham • There is also 

salt ep:rinJ t.Jhich :flo · :fro!!l near the top 

of th 1 ri i ty f r n iles northeast of his 

town, a1 sever l 

other · · lt s r. n > have been repor · d, it 
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i a ell kn f ct that alt d 

are · b th ~ormed in . br ckish tr re - • 

So th t o n be no doubt a to th 

ori ,no thee salt . in th r nity of 

thi at t • 

Another ind c tion of t:te shore 

d po ition o th Tr nit i t abund ce 

ot lignitic and ailicitied o found. 

In a dozen or ore l ces in thi st te 

lignite h a been re orted tro the Trinity. 

Petrif e ood also very co on. There 

is no re on to believe that oo carried. 

out to se s buried in the eclim nt ­

formin there. Th imber hioh gave 

rise to these tonnation11 e -ither gr - in 

s am.pa alon hore or else s ed 

d n by stre a an buried in the sand 

be1 he level of th ater. St p 
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·str ·ti r hie Relationa. 

r her n unoonf ormi ty eve~ere at 

the baae of the Trinit • In Love Count7 

and part t Carter County th• i-ormation 

re ta up n rocka· or au posed Permian a e 

East of thi it l.ies upon the Penna· lYanian 

and in J hn• n and toka Counti . it r. ate 

u on anite or rock t the lo er 

Paleozoic. Still farther e-aat for a f 

miles it ag . in com.ea in contact . ith 

tor at1ona of undoubted P·ennaylvanian a ,e. 

From t m l • e •t of Atoka to the 

Ark aaa lin the 4lrinit re t upon th 

Jack J'ork an et one th • of hi oh i n 

no bought to e Penna · lv~ian. It 

ill be · een from ·this t-hat th oung -t 

rocks u on hich the Trinity re ta ar 

of Peritta ge th t th ·re can be 

no continu ty of a ntation et en 

t ct there 1 . 



abund.ant · v1 enc-e o uneo-tirormi .y. It 

isht be 1n res n to note n t .. 1s 

connect ion th .. t near c do. Jar an 'Co~ty 

t '" dist ce o:f at. l ·e · · t fif t -en to.11e 

rr - the po.in here p:ra.ni ·e i - e~ oae · 

on the surface granite . was encountered in 

ll at a de th of' abo t five hundred 

fee .• rioo . ot presu ·bl·- Penn -ylvanian 

age was f ttnd at about the same <1epth at 

!!d,\111 , }'ara ·. ll Ccunty , .about tw· lve milea 

tr·om any o :tcrol> of th 'i formation. 

Ae• of the ·rr ini ty. 

The b · - of the Trinity of Oklallo:..ri: 

- a~ po albly repres nt ·tran.sit1on rrom 

th · ltir - ~·· c to the c1•otDce·oua, & 40 the 

l ~r p t r the Potom ·: · e ··a n the e . t 

and the forri · n, Co r . ooten ;q 

~ rm t · na in th· n r h e t. a point 



was augge ted. by ~1 r. Hill in his re ort on 

Cretaceoum, regarding the Trinity of 

Arkanaa• but he possibly p1ace the 

Potomac Beds. too high in the Creta.eeoua. 

The corac oid ot a dinosaur f'ound ell 

to:vard,a th top ot the Trinity near Cando, 

Oklahoma, g ' ve rather conclu ive vidence 

to the r ·act that in point Of age the upper 

part of this ton.nation, the Potomac ~eda, 

and the J orr · aon are all o·f approximately 

the· s&r!le age. Sino the Morrison ·Beda 

and the lo. er part of the Potomac aeries 

have b en usu lly considered aa 

transitional formations the lo er clays 

and sands of the ~rinity ill undoubt dly 

tall in the aame cl ••· So .tar no :ro ail 

have been fowid .n th l er Tr nity in 

O lahoma ao there ia l ttle or no direct 

51 
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a·everal miles west o'E Caddo, and in the 

viei.nity of Durant, show this :formation to 
. 

be about !ive hundred feet thick. The same 

thickness holds eood for the wells at 

Madill. Northeast of Marietta the forma.-

tion 1 thinner than at any other· place 

so tar known in the state. It is not over 

three hundred f'ifty feet hick in this loc 

locality. 

Sect .. on :rro1n Cad.do to Atoka. 

Jlo.l, _yellow clay with loea.1 lenses 

of conglomerate oontaining 

large waterw°"rn bon1dera ••••••• 10 :rt . ., 
Jo,2, gr ayish yellow .a.a.ndy clay 

which grad.es. downward. through 

many thin lentils. 01~ course, 

waterworn and. angtllar. gra.vela •• zo ~t. 
llo .. 3, fine eonglome·ra~.e in beds ot9 
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gr cly cl -................... 5 rt. 
o. , y l o and br d ••••••• 10 

• , 3ello BQ!ldy el ................. 10 

ndy l y th 

ello > 

. ~,. at us, ottoill land •••••• . ••••••• 80 B 

·• I llo • clay s'tre· ked 1¥ti th red 

and. eonta111ing lenses of 

rt.q indu.ratcd. aandaton -.• •••••••• 40 ft. 

-o i 1 gr 1sh yeJ.low clay , sandy 

at the b~se ••••••••••••• .•• • ....... 20 ft .• 

• 1 , redd ~ h yello · a.Md in 

_,, tr ix ·f cl e\Y ............. -lf •••••• ~ ft., 

Bog ... :y Creek ............... ., • • • ••• 00 f . • 

"o.l~, grayish hite so Hi ••••••••••••••• ~o ft, • 

• 
· s i t.}1 Y 11 ()''· • • • • • S ._ • • • • • .. 10 f • • 

ellow -ar: c 0 6 b ddl\d 12 



o.15, r _ i h blue n it 

el :y .. trtx •••••••• ,. .............. 1 ft, • 

• 
io.l r7 , . pack and reddi r n ith 

iron ... tone conc-retione 

a th i ba~e. • • • • • • • • • • • • • • • • • • • • • .a ft .• · 

in Lo y llO"<i/ a and in mr.£t.r ix of 

tine JC lOVI ol r _"' i n one 0 w.nieh 



in places •••••••• .•••••••••.•••••• 12 ft. 

No . 2~, arenaceous clay gray ish yelloiv 

clay 1ron tone concret ion.a 

present with it ••.•• · .......... ,, •.. 15 .ft. 

No.24 , reddiah gray aan·d unidentified 

1th apecie.s of gryphaea and 

ostrea ••••••••••••••••••••••••••• 12 rt. 
No.25, grayish yellow sand in matrix 

of clay very a.rgilaoeous in 

places ••••••••••••••••••• ~··•••••32 ft. 

}Jo.20, yellow clay atrea.:ced with 

blue sand in place•· ••••••••••••• . 6 ft. 

lto.27, yello,1 pac.K:. ,sand. oro .. s bedded •••• 10 .ft. 

Total ........................... ... el.33 ft. 

Fredericksburg Divi ·ion. 

At the end of the Trinity time there 

was a wide spread deepening of t he 

Cretaceous sea. At least c.ond 1t1. ona. w _re 
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such thdt th· ttrbulent ehallow-water 

force tha.t ·ere t ork during the 

depo itio of t e sand cea ed, nd uiet­

er waters suitab1e for the depo ition of 

hale an lime tone over large area. 

:tollo ed. 'the den-o it1ona hich occur -~d .i; 

at t i time .er·e gre .t ,er over the Texas 

rogion th~ n in OJclahom . . Thickness 

aggr.e f.:uting four hundred feet at Au · tin , 

Texas , arc represented in the Red River 

. egi on J only forty teet. rrhe 

Freder ck burg, like tne Trinity :further 

south, con i ts of three tonnat ions. 111 · 

Walnut shale, Co nohe Peak and ..t<..!d. ard 

limestone • T e Goodland linestone · n 

Okl a.lJoma s usu lly been consi e red y 

Taff' n , other the r presentat 've 

ot thee :formations. Th re ·re some 

trace• ho ' ever or both the w,alnu c v,;y 



and Com ch e r t"ona b lo th 

Goodland. h le for t·on re 

n tur lly v r y thin ry i er en 

--ter :rro the he i r it 

furthr OU i u lI 1?1 hf 

ther ·e r at least tv,·o d. tine c ang 1 

n edi en ation bet en the to- 0 th " 

Tr .. 
i d th ba e of th Goodl nd y 

pr P r. ro ix to e .. 1'ht feet o · marl 

the b e Of th d () ain 

• ver 1 ci of toa il. hi ch cboun 

n th om n h e ea. • Be 

th atrati r ~hie rel~tione d ·r c .tu 

t c th e r cks r ve y 

Co .. anche B ·lo the g c r c c r OU 

a 1 _; var n -:i J.n 

t :ckne m thr e to v· f t 

ill the :i. re og a t nt 

5 

a 





1 thi f o t on. In n ·.ral r nc 

11 d r h r le th 

alnut nd 
~ 

tr tlera hie 0 iti n 

i t e · ;rom ll ~p nc th 

· rl le nb r elo l r n 

r r · r t tiv 9 th hie er and 

b tter cterized · O anche Pe k an 

·alnut ot 1.ex • 

rh b enc Of r nounc di en ta-

tion. n Okl 1om uring the ar l y · -l r d r-
i lt ohably due p rtly to .h 

OU '>'"ht ~ h -r,hc i ion 

f t rn ar t he 

t te urint' l' rini · t T 

,o l e l in t 

fro i n ~ he 

reg d h r··ng 

Con n~ ... 
l f ,n 
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eedim n turn rd. is l ft 

the ~ River - on it OU r forming 

aed1 conaequ nt y g r 

re r n·t· t 0 he hick for,. · ... t ·on 

de >O el 'her at thi time. 

cto.r hi ch a poten in 

d po 
. 

-ch n ·~ t.rne m lg e e a 

Of le· st pre ... on. t.d s 

not f r n he eastern "n OI t; 

Ou oh t ~ u lift. Tnere re t~ o rue .ural 

c r · ct or 1 t · c i'1 i c 

not equal U mer rCXlC n t,his 

re io from ea. t to e t. .u t11e r 

l c tb 'l~l 1ut Of a re 

r · r ent by · n re 

o ts froi ~ est to 10 

• In h ·lace 

th .. 'h v~rioue! f . 
v • • on of 

Lo-. er ~ d r 0 lS C . V ?"!1' 



·~ t.1i 

c· ·ln >f . -~ 10 1., , 

rorr~ r 

1· ... 1 .n 

l 0 or . , ir n · t vL "' 

tern ~ ·oul b:: t 1ir1 0 a-

t J 0 r1c 

c ~ c :i \ (') Vi.1 

t () a. l 'Oli l 0 

l coll --c1&i n . e 0 

ic .... n -~ • 11 0 1 h"' 

0 ne Lrc r 

e o l 

b OU t t 

'IC 

t 





than to t e in O lch ma .• 

u tin Secti n of th r deric sbu.rg. 

··d ·rd Limestone •••••••••••••••••• 300 ft. 

Co nche Pe •••••••••••••••••••••• 40 

15 alnut Cl a;;/ ••••• · ••••••••••••••••••• 

Total •••••••••••••••••• • • • • • • • • • . • 355 ft. 

Myra . ex s. 

Section of the Fr·cdericksburg. 

Gooalan -

hite limest one •••••••• 30 f\. 

Com ohe cak-

Gra'j marl ••••••••••••• •• ••••• 6 ft. 

Ualnut Cl ··.,y-

ell ow ola.y ••••••••••••••••••• 8 ft. 

Yellow i pure limeston 

tra tifi d ith clay •••••••••• 

Yello 

Black c 

cl a:;;-••••••••••••••••••• 

b naceou cl 

5 

• • • • • • • 

8 tt. 

4 rt. 
2 tt. 



r 0 nl •• . . .. . . . .. •• . ... • • • • • 

ill 0 "l 

G o i~ .. nu •••• 20 rt. 
.chc 

Gr• · Lt].UYl • •., • • • .. • . .. . . • .. • • 'If • .. • 

lntt Cl~y-

• • • • • • • • • • •• 10 :rt . 
·~ ., lA ~ .... .. <>. .... ' ,. , .... ..... . 

. . . . . ~ . . . . 

· oodl .. n · 1 'me.· ..... t""n .,. ....... ' • .!!!-.r '\.;.i\: . "• ........ it .... :t· •• " • • • • 20 :!.* .• 

:r...t: r l ••. ·. !If ••••••••• • 
Jll t 

•• ·• ... 
• 



Total •••••••••••••••••••••••• 38 ft. 

Goodl :.in o. Okl Stho:ma . 

<-~ection c 1 ,the Fredericksbur':• 

Boodl; ... nd 1 im stone •••••• • ••••••• ••••• •• GO ft. 

(;r.... rnar~ 1 ...... . . ..... ............ ·4 f ·t. 
1alnut cla,y-

Yell ow sandy clay •••••••••••• l~ ft. 

blue marl •••••••••••••••••••• 3 rt. 
~o tal ••••••••••••••.••••••••• 39 rt. 

The ~oodland Li mes t one . 

Structure and Lithologic character. 

1£he h1{3h ..:. st Ille~nber Of the 

Fredericksburg Division or th€ Cret c o s 

in O .~ al1omt-l i th,, (; oodland 11 e tone 

It correapona.a to the Gl n ~o - formation 

in Texa , and. extend :aueh a ah·ort di t ;; c 
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in to Arkn.n · #' t l'JV r 

,_ .. ,~Ji at<".' . .. "'1 i: f ' ' l ,. t,_. L."",1 ·£1 t.::.14 '_'t :0"'". '1 r·~. --~ J'• ~ ::_i,_.~ y .. ' ~ "' *'-" '. ••• ),.; _;_._ . A.. • >. {., -" ....... ~ ..... t tl ~./ - ··- ...... 

'¢? • f1'" ···t .. . 
lo 

-
third, _e· o~ this t_ (jre 1s ~ l.it"l·.., ~~tonc 

with 

t lo · 1 c ov · r · th 

nt { .i." l · oh 



are aepar ~t d fr :i _ t he 1 d r:e j.n t 

proce·aa o .Je a t h(. rinb • 'I,hJ.s f naa t · n 

rarely forms cl if ·s ·; o ,; ing t o thi s 

peculi' r ity, 1hile ·n m~iny p lac .s 

bluff I fl.!ty or 3ixty feet in hei 0 h t are 

:rour1 t 1c par icul ~~r p --: rt of t,,_1.o o c t r pm ,, n°"' 

occu" ied ;.y he Good.l~nd. lime ·s one \Vill 

u ually have. lope of :f\)rty !iv 

d grees or lebs. Gullies in this rock are 

typically V shaped. a.1 d h a ve str·ikingl y 

Ullif'or .l. pee Oll bo·th Bi<"'les. 

!lxtent and Area . 

~the Jo · l ... :.nd cros ses t he Red Riv ..... r 

a rew ~ile~ west of tne main line o~ the 

Atchi on, 'Iopeka and Santa ·'ile fmilroad ·n 

Love Cou..nty u.nd leav· e Ckl ,~·.homa juet 

ao th of 1,ittl ~ , ive1 where . t h t stream 

entera Arkan aa fro f.loCurt in Count • · ~ 

this· p oint t e form ti on p ·,s un er 

.,-~~~....._.__;~~~ 69 



Tertiary Gr<vela and does not rea pear 

in Ar" r.kf l sas. T t i 1 ot onlJ one Of th~ 

11 ost v -:ru i atan t l{;.~dees i n Okl eibo1 u. but also 

charact r. 

tn i,.. 
J. 1H .: v er r hich the Goodland 

li ae tou ie exvo etl i s c Jm£1a,r ati vely 

lir:.:.t."4ed consl<lering the · -rs is tency of 

tho f ,orma t .i.' n. I t narr :)ws down i 1 many 

~·idest e ,tent is not more t.h- 11 t ' . or 

throe tn iles across. Th-0 ,s o i , of' t h e a re.a. 

here t e Go od.l and f'orras tJt surr ao · r , ck 

is usually tony. nhe surface r ock i n "' UCh 

cc.ses i f:.·· rno:re or lesa honeycombed due 

he to pogr hy reaul t n -. ro the 



Ooodland formation is · a:ys striking. 

i th a. ell prepare co1rt.our m.ap one 

would have li·ttle trouble in t~·acing its 

outcro ) . i.tvery" here it forms a north-facing 

escarpment,· d.ue to tne :r~o ·t. that it is more 

resistant -tha"1 the urulerlying r ·ormation and 

dips to the south under the higher o-v-er-. 

lying zhales and limestone. There are also 

a number of outlying hi.lls, some of them 

several mil·es north of the .main outcrop 

capped \Yi th this l.im.eatone. The dip plane 

usually forms aoatn-sloping ·valleys but as 

a rule the Goodlruui is not exposed and the 

ovor..l.yillg formations to:ru1 the floor of the 

valleys. 

The Washita r~ro ·u:p. 

The ashita Group opene· ·ith thick 

· deposit• of oyster shells _nd of hale. 
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In •ome place · the ahell bank- . ar ten 

re-et d&e.p and re· c . posed o-r almost one 

aolid. mas• of shells. In Oklahoma the.r .e 

are ~our distinct ronnationa hich belong 

to thi• group, two a.re ehale, one is 11.me­

stone and ah le , and the tourth lime•t·one 

an arl The whol·e evidently 

repreaenta quiet condition.a of the aea. 

and alao changes in variety · ot ••dime·nt-• 

and sedimentation. The Goodland limeatone., 

the upper member of the Fred.er ick.sburg 

Divi-aion or the C.re·t ,ace·oue 1n thi• 

region re reaenta a ~riod or clear w·ater. 

But the follow.1.ng d.ivi :ion sh.owe varying 

changes · trom turbid t ·o clear water. eau•·ed 

probably by numeroua. oscilationa of 

the ocean bottom. Thro·ughout the : hale 

there. ar-e highly ail1eif ied l 4 e ·s ot t-hin 

limestone. 



The ~or ationa of t he Washita divi•ion 

in Oklahoma ar the Kiamichi, the Caddo , 

the Bokchito and the Bennington. At 

Austin, Texaa, ihe Geargeto·· n :1.imestone ia 

the apparent repreaentative of the ICiamieht 

Caddo and. Bokchito ~ormationa .o:f' 0-kl.ahoma. 

The Del Rio an:d Buda l ime•:tone of Texaa are; 

repreaen·ted in ·Oklahoma b7 th-e Bennington 

limestone. 

Ki&lllichi Formation. 

Structure a.nd Lithologio Character. 

The KiamLchi ia primarily a 1aminate4 

clay forma tion o'f a dark blue e-o·lor. Int• 

bedded with the clay are ledge• of lime­

•tone whic.h are more or les• lenticular 

and ·have widely 4itf"e·r ·ent 

characteri .tica at Citterent lo-caliti a. 

Ne the baae theae l dgea ar· •om t im s . 

compo•ed. o.f • .<>lid ma . aea of shell• moatly 





·a hae corrugata. The thicknetl , ot: 

these ehell beds var iea ~- re tly. In :some 

l oee th shell• h ;tte been broken and 

1hatter ,4 r•-aulting in the tormat.ion of 

ao c ·ll.ed co-quina. At Goodland and Cadd.o 

this bJA.&&l f ormat,i n is largely shale •. 

But eaat of the .· iamich.1 River the shell 

beds are prominent whi le we t of that 

·a~ream this charaoteris'iie is 

practically ab·aent. Higher up in the 

formation n\ll'Beroua ledge• of more or leaa 

ailioeou-a .limes·tone occur ., th.e.se likewis·e· 

reach their. ~ reat•at developement east 

of the Kiemichi River and produce in 

th· t region a dUferent t.opo :>raph.y rom that. 

which 1 present.in the western part ot the 

area. 

Topogra .hic ;leaturea. 

15 





f o 0 , us · lly y ·y •'- • 

~tr ·.s hi oh flow t. th ... 

na.v velley 0 e lon ·lo 

not: h,. In som-e c z· e th 

estone is xpose . 1n thee 

ey . bu this 1· he oxoep . ion rather 

ru .• lfrom u-. o e-~ st ""rd t i 

·fl topo ·r plzy .if.a int.er upti'd by 

pre -eno · t thin lentioul t:tr limeator1es 

hich ar interbe~d ( ~1th th ~ el ~. The 

eli-0f becomes in thi rog.ion ; or·· 

ttn irre ~ui~. r. In the vioini t.y o · 

ittl_ h i · r there i ~n entirely 11f · ~r~~ 

to graphy- • The 

·a · 1 ia n ro hex e and 

a e cut ac 

t y.' l . 
~ f.~1 {1 -1 . · to i ri • 



An ther ecu11ar feature · ioh 

occura n the e claya 1 the pr •ence 

of hat- is locc. lly · t .e ed -~4ge Hock • 

These conai t ot· t bul r iece · of the 

1nterbedded limestone which have left 

their ori in l almost hori.zont 1 position 

and are very otten found atanding more or 

less perpendicularly. Thi• ie due to at. 

lea. t two ca.use•: f irat, the u.nd.erly1ng 

clay ill be erocled • ay from the 4ownhill · 

aide of a protruding ledge and. the aton 

breaks looae and topples overi secon4 

aubaequ nt freezing and thawi g or the moiltt 

clay on the uphill aide . ill 1J·entuall..7 

succeed in turning tne s.tone be.tond the 

vertical into an i lCl.in ng po ·ition from 

which the same process ill be r eate 
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until tne rock eith r 

reaohea a. · or - ·or le 

ea.th r 

tabl 

a or el•• 

position at 

the bottom of the hill. The two aucceeding 

rorm "t ona of the Wa hita aleo exhibit 

th~ pee liarity. 

Lite ot the Kiaanichi . 

The life of the Kiamichi ~a• 

characterize·a by the abundance of 

individuals rather than or species. The 

great shell bede of the eastern part of 

the formation are pra.otically composed 

of one sp cieaJ. namely, Gryphaea c.orrugata. 

It is almost impossible to f ind 

rc. Jr~sentative of any other s,peciea in th 

region. The f osa~la of the Kiamich1 

Which have been brought to the aurrac 

in the vicinity of D nison, Te a.a, by 

7 



-r, ult· t.; • 

f una in 

- Ht·roo-u • 

• 
.lam tos treinont11- :h!ti.rcou. 

brazoer sis- Hill . 

cro 

flT\.. . • .1.uere l· no r n .n . ..., 
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bot n th· Ki chi an C, d o or a tion • 

he l tholo ... c and f'a. l.ln ·1 oh nge :from the 

one to th- ath r are lmo t ta but 

the re o gr ·~ du.al tha t it · i :1pos i le. 

o j.,u t where the line o-:f division 

hould occur. Th thickness of the 

i aichi h · ·· been variously e ·t.imated · 

fro forty to one hundred eighty f ·eet-1 the 

eate t being pr·obab_ly at Hugo • which is 

aho n by the aect1ons. The avereJge 

thicknesa · s estima tecl by ._ .. . •• Tarr· 
to b one hundred fifty f ·eet but this 

•e to be toe gres.t • At Goodl-a.nd ~!r-.• 

ltill •stimatea the thiclalesf3 at one hundred 

-ighty feet. ·~. ell recorda and a section 

at thi pl~ce aho • l to be muoh thinner. 

Th Cadd Fo t1on. 

Structur Char et r. 
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c o form ti n c on Of 

1te o·w l. ·· · e \.one i 1t ratrat 

it 1 b u 

lirn.c · ton ia rather impur e and the 

to e t n thickness . 

e 

tt ddo ha t.ao roost 1Jer 1st.en.., 

cha. i cteriat.1.e o! all forrn . .;.. ions {}f t )e 

( • caro. ce fUic structure are the .. r.:v:e :;i.t 

tin .t 

a. of the 1eo ,.g ·tu lYl f' r r t~ · ion, 

in e nor tr ern p .J... f Tcxn e.t - tr l., , 
°!":4tt . 4orth,· ~,; tJro t le l>">r fi.ti 01 reo i ite 

!l " e 

c 



pointa turther 11ou h but no one .ho haa 

studied the formation there would be 

liable to mi take it tor any other formation 

in Okl homa. 

The Ca. do has t h£ rioa t vari · d faun,a. or 
all Cretaceous ~ormations in the state. It 

is rte both in ·.ipecies and in abW:'ldance o!' 

individuals. The most abundant r ·oseils are 

Ammonites. These large 'coiled s ells 

are usually very plent~:rul locally but 

in aome places the..t are almost want in · . 

Just east of Soper in Choat~ ounty 

there are outcrops of' the Caddo :format.ion.·. 

where .one could collect hundred of 

these forms, r anging ·trom an inch or t o 

to t enty inches in diruneter. After 

two days ork on the addo and ad,1oining 
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for.ma t · on aouth of Jt'ort Towaon only a 

·•inc;le pecimen a.a found.. North of 

Denison, Texas, vhere these l1eda hav·e been 

brought to the eurf r4ce by fau1 t i ng 

collecting is exceptionally good. 

The following ia a partial list of 

Caddo . ~:toseils :. 

Schlaenbachia genicula ta - Con.rad. 

Schlaenbachia leonen•i• - Conrad. 

Epiaater ele:gana - Shumard. 

Oatrea carina.ta ·- Lamarck. 

Gr ypha.ea waahitaenaie •· Hill. 

Nautulua texanus - Shumard .• 

.... ectan texana - Roemer. 

Peetan qua.a.racoatata -· ~ ) aemer. 

Gr:tphaea pitcheri - Shu.mar·d. 

Extent. 
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The Caddo enter• th atate a little st 

ot ariett n torma the bl f s on th south 

aide ot Hed iY r her th Atchison, 

Topeka d Sant Fe croasea th t stre m. 

Th nee it ex,enda acros the at te in an 

oat east and e t line and a es under 

the Pleistocene deposits near Id bel 

in cCurtain county. ather lar e are s 

ot the form tion are expo eel in Bryan and 

Choctaw Counties. The width of the 

area occupied by these rocks i re test 

in the western part ot th region. To the 

eastward, especially in cCurtain county 

they torm merely line of outcroping 

limestones. 

To po 

The Caddo limeston.e, like th 

Goodland, ~orms a l ne o~ north-t cin 

86 





eao rpmente in Oklahoma · n is oft n fond 

in a position ot ca rooks on ou lying hi la. 

On the aouth of the outcrop it Corma long 

slopes corres1 onding ~1th it dip. •1'h 

valley of Blue River south of Caddo i 

good example ot· this form of~ t opo g r aphy . 

ct 1. one <:Jf Ca.dd o anci _ ~i ~ich • 

~ll at the Light and Ice l~nt, 

at Hu~o, Oklahoma. 

Bokchita-

Blue shal .•••••••• • •••••• 40 ft. 

Caddo and Kiamichi-

Limestone ••••••••••• • • •• •• 2 ft. 

<)hale • • • .. • a. • .. • • • • • • • • • • • • - :t... • 

Hard rock. • • • • • .. • • • • • • • •• 13 ft. 

Shale and thin rock ••••• 13 ft . 

Goodland-

Mard hite limeatone •••••• 20 ft. 
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yellow ehale ••••••••••••••••••• 5 tt. 

Nwnber 4 heavy l dges of· hit 

and yello lim ·ston ailioif ie 

at the top ••••••••••••••••••••• a ft. 

· wnbe:r 3 yellow and blue ahale.12.ft • . 

numb r ahell lim-etone int r­

atratitied with blue shale 

conthining large number• of 

G. corr ago t t al • • • • • • • • • • • • • • • • • l :.::! ft • 

Goodla.nd-

Number· l hard ma.aaive hite 

limestone •••••••• ~··•••• ·•••••••30 ft. 

Total ••••••••••••••••••••••••• 203 tt. 

Sect i on (,,,,°L Huco . 

·umb , r l;J wh i "Lt: 11 e ~ ton , .in t c.r-

bcad · d with b l murly c l ~ •••• 1 · ft. 

Number 12 yellow calo r oua clay8 tt. 

Number ll ailiceou• limestone 
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interstratified rith yellow 

'" rt. clay •••••••••••.•••••••••••• • • • ...,, 

llu.uiber lO arenaceous marl with 

yellO~J • l1U ~ uhi te lime iJtOne • • • • • g ft• 

Uu..rnbcr 9 ;rel l ow shale .•.••••••• 18 ft. 

Nu.r~:ibc:r b silio if ied limestone 

with. blu an · ;..ray sha le ••••••• ll ft. 

N. r1be: · ? yellow lirne et t ont: d.nd 

sh al . . . . . . . . . . . . . . . . . . . . . . . -. 5 ft. 

J:iJJ.michi-

~ .. urnb c r 6 yellow and 'blue 

shal e \ith thln lcnt112.01.akell 

, limestone containing u. 

c ox· 1 ·ago "t ta • • • • • • • • • • • • • ·• • • • • • • • b , ! t • 

1~ un1b~ r b shell limestone ........ 4 rt .• 

~Number 4 yellow clay with ·thin 

shell limes ~one •••••••• • • • • • • •. • o ft. 
Number 3 blue calcareous clay •• 6 ft. 
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l~umhcr 2 blue sh oll 

l it; estor1E . e ............ . ....... ~t1 ft. 

s~ot ion at 0addo. 

Caddo-

limestone ••••••••••••• ~········~o f~. 

J.~ um11cr tl yellow and blue 

marly ol ay ••••••••••••••••••••• 24 ft. 

1:1\un·ber ? s of't marly l ime.Hrt one. It. 4 ft. 

Xiamiohi-

Hu.mb r 6 blue and_ Yt! llo't'~lt 

c l ay "'" ith very little 

li~estone ••..•••• ~·············40 tt. 
l1 Jtbe r fi limestone interstratiti• 

ed with yellov shale ••••••••••• 12 tt. 
~lumber 4 y llo · shale •••••••••• 4 tt. 



- u:rnbcr 3 blue arid yellow shal . 

with liCTestone ••••••••••••••.•• 4 ft. 

rumbcr ~ bluo shal •••••••••••• 4 tt. 
Goo ~1and-

llumber l ma. sive hit '-J 

lime tone ••••••••••••.••••.• ~ •• 20 rt. 
'l' 0 t a • • • • • • .. • • • • • • • • • • .. • • • • • • • ~ ~ r 'j t t • 

Th Bokchito. 

Th Bokchito i the next f nr, .a t i._n 

a'1ove th . Caddo. Primarily : t i. s 

compos d of shale and, 1 ikc 1.}1 7j r..l m1c1-i ·., 

it contain _nany ledge of ·mpur li . stor.e 

but unlike it this hale is quit 

arcn ceoua and in plac s conta · ns iuch 

iron. Locally ther are sand ledµ, s , 

that how cr ·)ss be dd ' ne. J:he 

atra.t t ficat ion J'ould -em to indicJ. e thc,.t 

at the t~me of deposition th re 

92 



shoaling of the waters and th t condition• 

·Yer ., not stabl . but that there ·· s ll 

general tonC.e~ C~t to · rn.rds al tcr # t inn- levation 

and deJression. The limestone and andstones 

arc all i~hly ferrug i noue ah hrcu~hout 

tl1e format ··.r:n iron concretions ound. 

Extent . 

The ·1okchito t· or.mat.Lon nt .rs the 

state south of ] .arietta wht~ r~ it 

corre s end t o the middle'part t the 

Denison bc ri of ~exa • It 1, 11 exposed 

in t h vie ini y of Hober .eo t ,. nd a lso 

about two m 1 north of "Durant here the 

formrt "- ion i s cut u by n e'll br anches ot 

Blue fiver . 11he to n o Hupo is built 

Ul)On this f orn_ation. A mile south of this 

plac the Bokchito is covered 1th 

I>lei ocen and th e for . a t ion t s- not 

~ 

• 



kno ; n t o .~,,. J . )cHir ag~in in Oklahoma east of 

this point with the except on or a sm ·ll a 

o,t 1t ie a 1fv ·ni t t 

The Fa chito l~ ~r1m~rily valley-

f orming formr:.tin:n but loo .11' · her hard 

led ~:ea or aandato·ne or sili.eious limestone 

prevent rapid eroeion a rou~h ~ r.'. uneven 

t "''PO · ·r··ln v . '. r-... o}' .... 



Caddo Hilla are ca >ped with this formC:ttion 
and the r,.ouLh country to the north e t of 

Furr,o · .. due to th amE: cau --e. , ~,l'h - · 

nts occur , ::; EA rc L ~ually 

northv~.,,-. r ·-fa.c inf . Th ~ Vc. l l ~y · arc 

uzu· ~lly ro · n e: .. nd ~l i _~ 1"tly .. n iJ y d - to 

the ·nore rapid ero ion and t ·an portat ion 

of the clc.J cle .ient in t l1.e f or 1a t ·on. 

The Bennington. 

Aft r tn - Bokchito formation had b en 

depo it d Her followed a short interval 

of quite ; · tera dur!ng which the 

deposition of marls and limestones ooourre~ 

To the south, in Texa , sh les and 11~ tonea 
ere formed. This a really the calm before 

the storm for the B~nnington i th hi~h-

e t formation of th o er Cret c ou in 

thioregion 11d as l id down ju t b for · 



the tr n i~lon 1&rioo hicl wh ·red in 

vhC up r Crct Cf OUL. 

'rh I3 n _in ;ton is c omposed of a 

\V!ite and l ue . me tone. with arenb.ceous tn i· 

r:1 rl. I .:s n.. ut f ·.'enty f iv feet thick . 

The low r t n r , ·; · lv · feet · ie compo d 

of scv(:ra .. 1 l 1 d ~:cc or hare.. , cor11}e:.ct 1 ·ment .one 

nchoidb. fract ure 

c. d is incl·'nt;d t le cry tal l in · in 

l"lac<~f.:~. T ~ e hcavie ~ t iuglt 

are about f \ r f et thick. The intervening 

a }ut., · b .. c. · a .. t.. Lt bu. ei"' 1 y o t rn o r· · th c: n a. 

f oot in thicknebs and in plc.t.ce cnly a 

occu_i:Ji · <- about t·oelv 

.. 
)fl i:a ·t 01·· t 1 n t• - ,..~ r· ""' " '"" t1J ,r.>...: 

forn ~~ · ""'on . L. JJlac s c n .i.d . .cable .,;an 

Li mu.rl at 

the t op . ''Ph 1 . t .. ... rnar i~ no a.J..~ 1ays r acnt but 

its ab ence is· generally due to eroaion 



which occurred at the end of the lower 

Cretaceous. 

Life. 

The £auna of t · e Bennin~ton - ~ 

abundant. rl 1he :t•irs ·t lt-d~e w.h ' ch is 

about five feet thick ,con·tain " 

Ostrea qu dcl~ licata. Followin~ tnis 

led ~• are sev~ral alternating aha. e an ~ 

limestone me.mbera which conta · n 

J.~xogyr-a arietina. Th~lje li ·tl · shell a.re 

so plentiftJl tn~t in i:ila.oes the l · ge are 

composed entirely of tlie.to.. Alone; with 

these f ossila are aoniiiderable n-w ·bors of' 

Ter·ebre.atula acoensis, They are m re 

abund.~.nt ln the firtre:tified shale~ tha n in 

the limestones an are )Wet1en·t in larger 

numbers than in t he Georgeto·.iin ll1nestone 

of Texa. , the equivalc;nt. of this !ormation. 

; ·1 



The marl has an abundance ot eohin·oidea 

gastropods, pelecypods and ce , halop·OdB but 

the nun1ber of varietie• in each caa.e 

is not large. 

The following is a partial list 

or toeaila: 

Exogyra arietina .. Roemer. 

Gryphaea muoronata • Roemer. 

Terebratula. · acoensis •· Roemer. 

Oatrea. quadripl.icata -Shumard.. 

Turrilitee · brazo-enaia • Roemer. 

lfautulu• ·•.P· 
Exo:gyra - •P. 

A.mmonite.a leon·ensia -Roemer. 

lbtttu1t. 

Th . Ben1i.ington ente-r• Okl ab.om.a 1.ou.th­

ea:at of Marietta where it, form• the cap 

rock of eo.me high blutfs along Red Rivert 
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The formation then s in s around to the 

northeast and r aches its north -rn most 

ext n ion in th vicinity ot · obbera 

Roost. From ther it take a aouthe st rly 

course to near the mouth of Boggy Cr ek 

here, resumably, it passes orosa into 

Texas. The rooks or this formation re best 

d .-velop d in the region or Robb ra Roost• 

Durant and Bennington in Bryan County . 

They ere tirst atudied and named at the 

latter na.m d place by r. Taft. 

Topography. 

The Bennington like the Caddo and 

Goodland fonns northward-facing 

&·Carpm nts wherev. r 1 t a.ppeara on the 

aurface. It is t h cap rock of m. ny 

out·lying bluffs, notably the highest o:f the 

Caddo Hills and . lso oocura on a·ugar 

9 



Loaf Mountain in the northeaetern part of 

Bryan County. 

· eade Oklahoma. 

Section oe the Bennington. 

No.8 , marl with beds ot ao~t lir.nestone •• 15 ·:fft. 

• 

" 
ff 

• 
tt 

7, soft marly limestone •••••••••••••• a 
6, marl with Terebratula ·ocoensia .... l 

5 , h .ar·d. gray limestone ••• • • • • • • • • • • • • l 

4, ehattered limeltone ••••• •• •• • • • • • • • l 

3, gray limestone containing 

E. ar1etina ••••••••••••••••••••••• 4 

2 , gray marl containing 

G. quadraplicata •••••••••••••••••• l 

l , massive blue limestone n ar the 

• 
.. 
.. 

bottom of Newberry Creek •••••••••• 5 • 

Total ••••••••••.••••••••••••••••••••••••• 31 tt. 

Upper Cretaceous. 
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i th th d po 1 ti on of th .· B nnington 

th Lo r Cretaoeou closed and 

.turbulent time• began. The aea th4re 

trom th land but did not re ain abaent 

long ~or there ia but littl evidence of 

unoontor ity between th B nnin ton and the 

following formation. Locally th re seems 

to e gradual tranaition through the marl 

ot th Benninr;ton into the ahal and aand 

of the Upp~r Cretaoeou hich ould indic t 

tha t th r ere place · her erosion had 

not talc .n place. Th tormationa ot the Upper 

C.retaoeous in Oklahoma . r the S · 10 , agl.eto4 

nd the Auatin. 

Th Silo. 

There ia no other f or mation in th 

Cre taceous of Oklahoma so much like ·the 

Trinity as i• the s ·10. It• c arac r1stica 

ar mor con•tant ho ev r nd th . a nd 

nd • it ar more evenly 
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depoai~ed. The lo ·er part of th 

format ion is· clay and ita upper ·part. 

consiata esentially of s a.nd. 1'he cl cy 

is highly arenaceous so much so that it 

•ea.thera into a a.andy soil. 'l'he aand at 

the top ot· the formation is often very 

. much cross-bedded but i• usually not 

indurated. Mr. T·atr haa divided the 

formation south ·of Red River in Texas into 

three divisiona1 namely the Basal Cl ay , the 

Dextor Sand and 'i' imb·er Creek: Beds. It 

may be found that a division of this nature 

may also attain in Oklah.O·ma , after the 

forma tion has been more thoroughly 

studied. The thickness of the Silo is 

about two hundred feet. In 1oint of t me 

it is a oontemporary o the Woodbine 

of 'I exaa and Dakota of the western plains. 
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. The Silo ie e~rongly ~e-rrugi.noua. 

Th . iron i present in the beda as a 

gl : conite or p..,-rit. a.nd upon coming in 

contact w th oxidisin agent• it givee the 

rock·• ot ·th rormation a reddish brown 

color. At the ba-ae of' the tormation near 

the top of th marl b . a of the Bennington, 

there ia a 1edge. of atrongl.y terruginoua 

sandstone. This part o~ the form tion ie 

on ot the most common ehara.oterist ·ca and 

al ays marks its base or oocurs ali 
1htly 

above it. The shales hich are present 

hi her up in the formation interb dded ith 

sandstone are as a rule carbonaceous and 

l gnite beds of a te inches in thickness 

1ri eonne:ction i th these are not 

uncommon L1gnit1c and pyritized wood 
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ar·e found in many plaoea scattered th:roug~­

out the :rormation, one bed of lignite tour 

teet thick is reported near Bennington. 

· Ext.ent. 

The Silo oros.ses the Red Rive r 

in the eaatern part of Love County and 

leaves the state not tar west of the 

mouth of I<1am1ob.i River. It has it·a great.­

est development in the ~tate in the 

region of Durant along the Missouri . ~aneas 

and Texae Railroad . At the polnts where 

it enters and leaves the state it is 

easily conrused with the Pleistocene. 

List ot fossil p lants fro~ the 

Woodbine fO'"'mation . ot rrex.as. 

Dio·apyroa ate· nstrupi - Heer 

Lindera venuati - Le•q. 

Dioapyrua prima.eva - Heer. 
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Andromeda p:faftiana - Heer. 

Cinnamomum - Heeri·Lesq. 

Salix hayei - Lesq. 

Myriea longa - Heer. 

None of these plant remain& have 

been tound in Oklahoma as yet but · 

toasil leave• are report ,ed ae ooouring 

a mile northeast of Kiersey Oklahoma. 

Topog1·aphy. 

Where the·re is no ·exee·sa of clay 

the s .110 is typically a. aand hill. country · 

and pre:lenta all tho monotony of relief 

wh1oh ia found. in auoh regio.na. The ola.y 

erode• i.nto .large rounded knobe usually 

cov.ered with ea.nd. Along the northern oon­

taot ot the· ro.rmation there s a series 

of hills ancl knoba whioh have r ·eaul ted 

105 



fro.m the 4 rotecting influence of th 

ferruginou s ndst no nefr th · ba. e of th 

Silo. These hill ar sp cie,lly el. 

d veloped in th vie nity of Silo, Durant 

and Bennington. 

T11. E gletord. 

The Eaglef ord ha not been 

identified in Oklahoma u to th pr. s nt t 

tim althou'..Jh it is probably present 

along th Red River in Bryan County. 

The Austin Chalk. 

In th southwestern part ot Arkansas 

ther is an exposur of white friable 

limestone protruding out of th Pl istocene 

•and and gravel hich forms th aurf c 

rook of the r gion. This to ation 1 
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the Aust n Chalk. The u per part of it is 

marly. Only a v ry amall ar a of this 

marl , not to exce d half a square mil 

has so f r been found in Oklahom , thi 

occurs .long . the Arkan as lin a fe mil -a 

north of Red River. Thi• is th hi~h st 

Cretaceous formation in th stute and 

is intere ting only on that account. 

Life. 

The ro sila diaoov red in th 

Au tin ar , Radialit a &ustin naia, 

Exogyra ponderoea and Gryphia ancella. 

At 4irat it as thought th t xo .yr 

ponderoaa and ]. . costata existed h re 

toget er in the e b da but it w s found 

lat r that the •P cim n ith fa nt 

costa.t a · only a pond ro a at that 
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eta . in its d v lo m nt ·h re th 

m ·kin h c ... d not die p ; . are . • tron :> 

cone ntr · c l nella are resent on all the e 

shells. - -~en tho coatata on the younp r 

indiviaual glve ;ay to cone ntr c 

lamellac · long th outer edg of th 

shell. 

Pl istoo n • 

Satiafact ry work in the ·a t rn part 

of the retaceou~ area w a impos ibl 

owing to th re~enoe of Pleistoo n 

·deposits. B tween Little 1 v r and Hed 

I~iver only ccassion·~ l gl..1.mf' es of th 

Cr .tac oue formation m~y oe had. Th 

Pleistocene con i ts primo .. ily of aand and 

grav 1 most of ·hich s ~ to h v been 

d.epo it d b th R d ~· iTer and by 
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tributary streams . hich brought det.ritua 

down out of the Ouaohi ta l:iiiountains. A 

.study ot· these deposi ta along with th.e 

river terraces vould throw considerable 

light on the tHtrly drainage of tnis 

part of the state. 

Faulting. 

In th~ southern part. of Bryan and 

Marshall Counties there is a :fault which 

takes the g neral direction of north 

60 degrees west. The throw is about 

six hundred feet and brings the C-oodland 

limestone up 'nto contaet with the Silo 

formation . The down-throw is on the north 

·8.ide. There is another fault about sev n 

miles :•outh of thi one and rouahly 
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parallel to it ith a down-throw of two 

hu.ruired. feet on the south side. Thia 

fault just enters Bryan County and the 

northwestern end of it must appear in the 

s;outhern part of Mar•ha.ll County. A 

block ot the C.re·taoeous and underlying 

rocks 40 by 7 miles has been lifted up 

•ix hundred feet on the north side ·and 

tilted ao that the corresponding lift on 

the south haa been only two hundred feet. 

A e\ouliar and interesting :t'"eature of 

this fault zone is that it stands at 

nearly r1~ht angles to the Baleoniee fault 

line which runs rioughly north 30 degree• 

east ot south across the Cretaceous of 

Te:JalB· The State Geological Survey 

has not had t.irne to 1nvePtiea.t · and map 

this fault zone but som int resting 
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teaturee 11 u.ndoubt ·dly dev lo • 

Eoouomic; 

-'#/ t 1·. 

ourc • 

1,his r g . on has ,,n abundant wat r 

sup ly. The two sa.11dston areas f'orm 

great catchm nt basin v7h . ·ch giv · 

in~xhauatible supnl"es of iat r. At 

d pthe ra.ngin ., from ·t . enty fiv to 

three hundred f t abundant wut r can b 

had in any part of th Cr tac ou area , 

Char ctur of th Jiter. 

Wat r ~rom t ~ Erinity u ually 

oont ;: .. 1na light amounts of gy'fl um and 

hydrog n 111 hide. Oo oassionally iron is 

pres n in l·rgJ quant ti or ev n 

common l t ut f'or th nost p· -rt th 

lll 



su p l y furnish d by thi for at on l~ 

ota.ble and heal thf'ul a nd c a.r 1')€ u " n 

b oil r ithou soalin _. at .r of th S lo 

1e not so ttoor. ainot.1 it usually oonta · n.ot 

a l ar ge p re ntag ot aalta · o~ally 

iron nd r i:i;n sium 11ulphates. ella 

;:hich tind. ater n ur th · aurfa.oe ar not 

'o liabl t( be impregn d. 1th thes 

ch mio l a ar the de 1 er on a hich 

pa a do0 1r1 throueh ov rlying f orraation 

into ~he ·10. In tho fir t ca th · 

sup ..i lt'' o:f fr 1h water i 110 great th. t. it 

ca.rri. ·.s th., aoluable eal • do n ard 

deep r in th form tion. 

)\nal y• ls of i ... t .. r from ell a t 

Th . su1) ly ia nll th e . 111 is tr ken 

fro~ .nc 7r·n4t/ . 
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Well No .l- ai the ice pl ant-d · th •••••• 266 ft. 

2- a t the handle f C:tory thr . 

qu.a.rt ·r' a of a mile • Outh 

of well No.l· depth ••••••••• 2 7 tt. 

3- at Walt.on. and Roger'• mill 

a hal~ mile •a•t of 11 

Bo . 2- depth ••••.•••••.•••••••• 286 ft. 

l 

Calcium carbonate •••••. 9. 79 

Magnesium carbonate ••• 2.?9 

Calcium. aul phat••••••• 

lagnesiu.,.1?1 a ul pha.te •••• 

Oxides of iron ~ 

alumina.lll and eil1con.. .19 

Alkali chloride.a...... • 9 

.Alkali sulph tea •••••• 1.84 

Gr ains of aolid 

matt r per gallon •••• 15.10 
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12.82 

l.79 

.16 

• 27 

. 29 

.75 

2 .37 

18. 4 

3 

ll.12 

2.13 

.23 

.?8 

.1g 

.9·9 

l.64 

l?.08 



Art a1an at r. 

It i th a to ~re , t aa.nd b lt• that 

give Texaa it• tlowin~ 11 ar t o the 

eouth of th se formations in Oklahoma. 

Arteaian well• have not b . n r ort d trom 

a:ny oart of th Oklahoma Cr -taoeou 

but th y ar tound in abundanc in Texa• 

lon the R d "' iv r and furth r south. 

Th re a par ntly ia no rea•on hy !lowing 

wella should not occur any here alon this 

river belo the mouth ot the aahi ta and· 

aa high as th third t rrace and in aom 

plaeea above thi point. All th 

conditions neceeaary for Arteaian ells 

are pre ent in thi valley. 

Aaphalt. 

A• halt10 anas occur in th Trin ty 
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Just belo the Goodland lim.eeton in 

numb•r of localities. The deposit consist 

ot and saturated with a atitt, tarry 

bit~men. In ome places tne rocks ar 

beyond saturation and a thick liquid 

asphalt oozes out ot the sand. 

Thickness. 

Section at :~ adill. 

No.4• Goodland limestone ••••••••••••• • 22 tt. 

" '2.· w- yello . ehale containing a tew 

Gryphaoa marooui and 

Exogyra t ·exana •••••••••••••••••• 10 ft. 

" 2- blue · hal • • • • • • • • • • • • • • • • • • • • • • G • t t • 

" 1- a•,phalt bearing -and •••••••••• 4--15 tt. 

Th.es . bitumenous b de occur locally all 

along th outcrop of th . Goodl·and limestone 

from . ~ari tta in Lov · County to Idab l in 
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:·cCurtain County. They vary in ar a tr·om 

a f w a.or -• to 1ev ral hundred acr s. One 

at ] &dill ll'!Ust have ne.a.rly a thou and 

acres in · t. Thia ho ev r 

body but in detached ar as. 

a not all 1.n one 

There 1• 

another near \Voodville O·f unkno aiz 

whioh 111 doubtless prove to b connected 

with the raulting of the r . gion. In th 

vio ni ty or Caddo there ar ·· aev ral large 

field; north aat of H~o is anoth r , · nd 

there ar also d posit• at Garvi n and 

at Idab 1. 

Origin. 

Th r · ha been co.nsiderable conj oture 

, s t o th · origin of these bi·tumenou 

d posits. T o theori • h ~ b en pro os d 

both eupport d by good arg'k~ nt • One 
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i th ... t h aaph -1 t du to l a rom 

un rl in o l b rin for t ona b ne th 

h r tao o ; th oth r and a par ntly 

mor l Ulla.bl ould lain 1 a re nee 

y e aporat on tro loo l oil b da in th 

Trini y. T 1 t r prob bl 1 he 

b tt r x lan-tion for it h b n 

d mon rat by r llin th·t t a halt 

b d n ar a~r und rl . 
n at no r at 

di ta.ne .th ._, r it • Tho. r· lds n ,T 

.. ugo, Garv n ·nd I dab l r undo bt. l 

over t J c fork ands ton hioh 1 no 

a.n oil e ring to at ' on. ell drill d 

t t r gh th Trinity in o h 

Gl nn r r -tion belo to ad th 

c 

it 

n oont ct 

a drill d 

no o l lt 

c n 

dill a alt r on. 

ll? 

l 00 t t 

h 
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The preaenc of oil n g n hat 

b n r the bas of th Trinit at Madill 

aho·a th t it i not ~ mprob b t hat t" 

minerals might exist el e h r in thi 
. 

forma.t · on. 

011 -a.nd Gas. 

An oil field ne r iad · 11 i no'f b . in~ 

d velop d by th .ed xiver Oil Company. 

Eoth oil and gas are present in th 

ti ld. In ~arch 1~09 a ell producing 

1500 barrel as brought in in this f 1 ld. 

Th gas ell is weak. The ti ld ill 

undoubt dly b nl rg d c.nd n ~ on 

develop d in the vicinity. Th quality of 

hte oil is xcellent, b ing high in 

gasoline and k roaene and lo in aphalt. 

y 

In addition to the well at ·fadill con id r-

able drilline h a be n don 1n th 
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Cr t c ou • but o t r as kno n all o h r 

hv b en cith t IUOO • 011 

po ibly occur throu ~hout h hol 

r ;>ion b t no clu by me n 

h·· ch its r s nc b cov .r d. 

rom~ ouous drill ng h r th r 1 

the only »Y of d r ining h th r h 

min r 1 i in a a.rt c l r loo ty. It 

i altog·th r po h .t good r· ld 

11 v ntu lly b. d v lop d 1 n th r ~:J on 

bu th y tound only t ro h 

goo f ortun or > r 1 ta.nt proei: ot ·ng 

OI th opl int r t • 

Bu 1 in nd o u at r 1. 

Th a ot ·on 0 . 0 l· 0 

·p rtioul rly fortun t n h·v ne t 0 

goo l dr 
~ 

8 0 buil ton er 

l 0 t th n ir l n th ot th r n. 
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The:O · ar the Goodland and B•nn n .. ,ton 

lim st an s. t places th Caddo l ·'moatone 

also pr s nt lodges homogeneous ·nou:_.:)h 

to m .k good .quality of que.,rry ton • 

those th~~ Goodland · 1• undoubt dl the.~ b 

tor it ia the .h1test, 

O'f 

siest ·ork d an contain• less i ron 

thun the other• and conaequ .ntly 1111 not 

b .. di .acolored _hen exposed to th weath£:r. 

' ·dill has utilized these rocks 

mor for building purposes than has -any other 

town in th region. Th re ar.. • .. ,. ral 

city block• b aids th - Oil .111 construct­

ed from Goo land limestone. These bu.ild­

inge r e all in good condition and sher 

no tend nay to 1th r d1aint ~rat. 

or to become discolore4. So old · lla 

that hav assed throu h a t r . ar still 

1tandin · , ar a p · r ntly in as ood 
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condition · • wh n erected. Fort To .eon 

built aom time in th . arly forties a.a 

constructed largely of this rock. Th tort 

as burn d by Cont derate •oldi rs during 

th· Oivil 'ar and einoe th. t time 

trees a foot in diameter have sprun~ up 

ins·d or the building, yet part• ot the 

wall• are st,ill standing while the rook 

in th: 18 not discolored and 1 8 as 

white ae the day it oame fr om tho quarry. 

Lime. 

Lim used in the construction of 

Fort To son waa burned from th· Goodland 

lim stone. Lat r li e via.a burned near the 

ton of Goodland from the s ame torm·t1on 

and n ,ar Meade from Dennington limo ·tone. 

At llre nt th r , 1 a comp ny t -Wort 

Tow n urnin0 amall quantiti of 
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excellent lime. Th in stry 1 v ry 

rvhencoom.p r d ith ·hat it ·l ht b 

suf:ric nt ca it .s.l -ere inv ted. Th. 

an almost un i i · d amount .of tu 1 t 

point r· it ould b couv ni nt to 

burn lim • J!'*ort Towson COUl · a ily 

mak· on of th chief lime produoin 

oi ties of the • ·tat ·• l! ad ill " i th. th 

gas for fuel could 1oon become noth r 

producin point ot note. 

Brick and Til. l~J. 

sma 

r 

.ll 

Br · ok and til clay abounds on all 

h ands y t preiut·Od brick is shipp d 

from ansa and T_xaf to all hes gro n 

to ·ns of thi 

f!adill a oul 

to u ply th d 

-ction of Okl • 

;.l art , Durant nd 

oh he:v r e l ta 

n o eo th · st rn 
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O" lahom and northern T'xa-s for- briok · 

and til • There is an abund r1oe of good 

ClAV" ne a r ea.oh of these town.a and. 1 t is 

only a ue tion of utilizing it. So far 

no ola.y h as been found in this section of 

the country that 111 burn bul"r , for 

most of it contains. too much iron or 

an excess of iron ov r lim nd consequent­

ly th . _-iron oxid produc e , a. red color 

in the brick. Bricks that were burned 'by 

the f d ral government when it built Fort 

To son re still in good condition and 

al though ha11d made and very porous st ill 

they are bit very little effected by 

halt a o nt1ry of weathering. ·Mr. J.B. 

Robinson a. contractor ho is constructing 

aorn.e buildine; . · a.t Idabel burned a kilm 

of brick Just east of tho town. 1hey 

l 2F/ 

' 





were made from a atiokY red Pl . ietooe;ne 

c·la.3' hich is abund nt at that place. The 

quality of t.he brick ie good • . 
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ourc 0 n orm~ on. 

h ourc. Of in n 0 h 

th si 0 hr k n , n l.V u 

or on on h Cr io l O' 

Okl ' 0 a n 
,. .x b' , 

oth r• 0 e r~ famili~r h t r • 
n · ubl c 

Th r t-.r · · rrt bout nin 4e 

tu in. h Cr ~ t'C 0 rook of outh-

a t·rn O-lahom urin . th· r ~ 

utumn Of l 08. or ix r ng 

th l t. - r rt 0 th n t 0 

k at hol d,y time r nt for 

th t • .. bou .... as J nt t 

th . t orkin or oil n 

co ani h or n T t 

l a l ' l c.> · 0 nm r 0 tri 

l 0 



made in the region eurroundin Auatin 

hile th riter aa Tutor in Geology 

at the St t Univ r ity of T xaa. So 
. 

coll eting ras done for the Stat G ologic~ 

Surv y of O· l homa t Donni on an lat r 

trip to St. Joe , l acom a an Sp ni h 

Fort, rl'exa , aa m d to d t rm n . th 

point where th · Trtni ·y · ands aoros 

utd Hiver. Some orlt was al o done on th 

Cretao ous at Hood, Texas tor th· Cook Count,­

Oil and. Co 1 Company. 

Th ritcr i indebted to a numb r 

of friends ·ho have mad sugg .stions 

nd furni h d muoh valuable info ation. 

Th work was done under the ir ction 

o:e D·r. ·Chas. N. Gould who is Director 

of th State Goolog·o,l SArvey of Oklc o a 

Dr. a. r. 0 rn ha. r,ad the manuscr1 

l3l 



an add a numb r o augg ··on • Pr t. 

tor-k during the latt r part ot D c mb r 

1908 mapping the c .. oodla.nd and hi, r 

formations in r_,o:v County. 

Th tollowine 1orks . ha~e b n con ut­

ed hil , ri ting thi th aia: 

·lhite c. A. Bull , 82 u.s.G.8.R vi N" of 

American Cretace.oua. 

Stanton, J·ournal o:r G. olo~y Vol. V-679-610 . 

New Jersey Geological Survey Val. IV. 
l 

Maryland Geological Survey Vol. I. 

l.!cGer. American Jou.rr1al of Soi no Vol.XXXV-

120-143 the Patosmio Group of .. f.a..ryland. 

Journal of' G-eolo cy aleo Bull. 

Society of America. Vol. III 187•"14. 

1!arsh, Amerio n Jou..rnal Soi ~ncEJ Vol . II 4• -47?. 

Smith and John•.on Bull. 4Z u. s. 
G ologic l Surv·ey. 
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Sm"th , Geological Survey of 1894 . 

Cook, ol o ical Surv-.y of U .,, J r y. 

Report on Clays 18?0. 

Cl~rk nd Bibbons Bull. G olo io 1 o 1 y 

o Am rio 209-l • 

Holl ok , A4erioan aturalist Vol.XXXIX,190 

. Clark , rournal of G·eolog.y Vol . V , 479-506 . 

Hil l , Fobt.T. 21st . Annual Repor~ , u . s . 

Geol gioal ~urv y, cport VII ull. , 

Goolo&-;ic :i.l Soc. iety of An1er ica , Vol . G~'1 -"J"38 . 

·'J.aff , .. T. A., Second .Annual Report, "' ological 

Surv y of f.rexas ., Hil l and Vaughn 18th. Annual 

Re ort u . s.oeolo~ioal Survey Pt.II 21?-23?. 

Maroon , Jules , Cret.ac:ou and Ctrbonif roua 

I\ookl of Texas ,J3oston Society of 

11b1turu~l l istory VOL . VIII . Jan.1861. 

Shuru1rd , B.1'1 • Transaction of t 

Aca.d my of Sc ienc or· St. Lou· Vol. I , · 82- • 

1860 . 
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T~f, J. A. , '1' iehomingo l .. olio 1 Atok..-c ~,·olio 

T' ~ a i ·· l s~ v. 0 . }, eo ·o .• 1ca· a.. urv y • . 
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