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FOREWORD 

Doct or Stenzel ' s report on "The Yegua Problem ll consists of two dis

tinct parts . One part treats the facts and observations Ul the field and 

labor ator y . The other part t reats the que 'stion of nomenclatorial ?rocoduro. 

The l atter part raises a question in which many geologists wi l l be interested . 

Thoy aro invitod to make the i r opinions known to tho Buroau of Economic Ge ol ogy 

so that this quos tion IIlay be sottled to tho ir satisfaction, before tho final 

printing of the r o port . 
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I NTRODUCTION 

Tho bods of the Yogue format i on r epr esent Q f a irly well dofinod , 

c l though not entire l y homogeneous , unit . The formati on is composed of such rook 

types us lignites, lignitic sha l es , lignitic silty and sandy shale rj, and brown 

or grEly lignitio sanda . Among these the brown , s ilty or sc.ndy, lignitic c!oy-

sha l es predominate . All r ock types oocurring in the formnti on have the common 

bond of oontaining lignitio matter J a Ithough the content vc rios in wide bound-

aries f r om bed to bed. That t he unit is 0.- we ll defir!sd one mny be gathe red f r om 

the fact thot it took the sarly geo l ogioo.l explorers of Toxns but ViIO yea rs t o 

outline the fortnQtion r oughl y und large l y corrflctly fr om one end of Texas to the 
1/ 

other. Po.rticulnrly E . T . Dumble- recognized early thct the sediment0.ry types 
y 

or the YeguD. be l ong t ogether. vHllitlr.J. Kennedy a lso noticed ea rly the impor-

to.noe of silicified wood as a oharacteristio c O!"!'lponant of the Yegua beds . He 

wrote: "In mnny plnces they contt.in qunntit1es of' silioified wood , f'orming n 

str ong o ontrcs t with the benutHully opnlized wood or the sucoeeding deposits ." 

THE STRJ'>.T !GRAPHIC PROBLEM 

In spite of the we ll defined no.tur e of the Yeguo bods nume r ous diffi -

culties have arisen . !~ illustr otion of the diffioulties enoountered may be 

r elc.tad here. When the new geol ogic mo.p or tho Sto.ta of Texns vms baing compilod 

by tho Uni tod Statos Goologicn l Survoy it vms found thnt goologists plo.cod tho 

l o" .... or boundc,ry of tho Yogun formation o. t difforont horizons . strr-.tigrnphionlly 

y 
Dumblo , E . T., Tho Canozoic deposits cf Texa s : Jour . Go ol ., vol . 2, p . 552 , 1894 . 

2/ 
- Konnedy, William , A s ection from Torr oll, Knufmr:n County , to Sabina Pass on 
tho Gulf of Ma xioo : Toxas Gaol. Surv •• 3d fJlO . Rapt ., p . 59 , · 1892. 
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as muoh as 250 fo ot apart . As n result tho location of tho boundnry l inoB on 

mops differed CIS muoh as 5 milos . Evon tho final edition of tho map ha~ not 

e limina t ed those discropanoios. Anothor r osult of this uncertainty as to tho 

pincing of tho bo.so of tho Yoguo. is miscorralnt i ons of beds . 1'.l:J. example of thoso 

misoorre lations is to be found in F. B. Plummer' s aooount of the Tertiary of 
3/ 

Texas .- There the correlation of the central Texas with the east Texas Cl ai -

borne oo l umn i s e rroneous • . The co l ur.rns were taken from two authors who l ocated 

the base of the YeguQ i n El different nanner. ~ ... s n r esult , tho line which oon-

neata the buse of the Yegua fr om one coluon to the other oonnects non- hornotaxial 

bods. The Yeguo. - Crockett conu,ct line should instead g o llenrly level between 

these two col umns. These exanpl es denonstr nta thct there is urgent nead for 

revision or redefinit ion of the boundaries of the Yeguo. 

If the Yegua formation is n fuirly we ll defined unit, why then do such 

difficulties arise? They Qre in n great me~sure due to the non-oorine nature of 

the fo r mation . Non- l:JC'. rine f or notions a l wnys hnve pre sented difficulties in cor-

relat i on . One needs only to mention as o l ussicnl examples of such problens the 

Wea ld on of southern Engl and and the Laronia problem in this country. The chief 

cause of our difficulties is that the Yegua f or mat i on hus not yielded a ~rine 

fauna.. We do not lmow how marine Yeguo. fossils would l ook if we had them Gnd 

cannot compore them with thosa of the over- or underlying norine i'orr.ntions . 
y' 

Only in the Rio GrandG region dOGS tha Yoguo. cnrry soma foss il sholls . Oystor 

bods mnke their appoaranco thoro . But tho fOUDA of thoso oystGr bods is poor 

in nwnber of species although it is rich in individuals , a condition cha.racter-

istic of brackish ... rater faunas . The beds conta i n pe r haps only three or four 

9 
PIlll'rllner , F . B., Cenozoic systems in Texas, in The Geology of Toxas, Vol . I, 

pt . 3, Univ . Texas Bull . 3232, p . 612, 1932 /I93~. 
4/ . . -
- Trowbrid ge , A. C." Tertiary and Quo.:ternary geology of the l ower Rio Grande 
r egion , Toxas : U. S. Gaol. Surv. , Bull. 837, pp . 131~132 , 1932. 
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spocies which are mere l y bracki sh wOlte r forms and useless for str atigr aphic cor-
y 

r elation . 

Our pl'ssent pr oblom is the refore not so much the nature " composition , 

and origin of the Yegua f or rnntion itself as tho looo.t ion and !lO.ture of its uppe r 

and lower boundar ies . In order to undorstand e nd def i na thosD boundaries it is 

neoessc.ry to study the under - and overlying formntion s in detail . Henoe . the 

fo ll ovri ng po.ges a r e dev oted lnrgely to an aocount of the under - nnd overlyint; 

formations . In other wor ds, I aM II not describe but circunscribe the Yegua. 

formation in the f'o ll ovring pages . 

LOiiER BOUNDl~Y 

The location of the l O'YTor boundary of the Yegua hn s been 0. probl om of 

l ong standing . To atto.ck the problol':l we will have to oonsider strotigrnphio 

sections in east and centra l Texas . 

The first section considered herEl is well exposed in east Texas a l ong 
6/ 

U. S . highw~y No . 75 i n Mad ison and Leon counties- on tho w(Jst side of Trinity 

River. Br ief l y the section i s as follows : At tho bottom o ro the non- ma r ino 

Sp:lrta sands , whi ch o.ro 250 feet thick and composed of lignitic sands and br o"m 

or gr ay , silty sha l os . The Sparta sands g r ndo u~~rd by intor fingoring int~ tho 

'!J 
Stano City bods . which ur a about 80 f oo t thick and composod of glo.uconitic , 

sandy layors a nd sane br own ' :Jhalos . Tho Stano City bods aro at loast po.rtly 

marine and have yielded a characteristic fauna . 1~ widespr ead dis confor mity cuts 

g 
Kana and Gierhart seeB to think that a nor e richl y fossi l iferous Yegua facies 

carr ies from Me xico into Texas . However, it is impossible to state definitely 
t hat these beds Bre not Cr ockett . Cropere Kane . W. G •• and Gierhart . G. B •• Ar eal 
ge ology of Eooene in nor theastern Mexico: Bull. luner . i.ss oc . Petro Geo!. , vo~ . 
19 , p . 1375 , 1935 . 

Y 
Stenzel , H. B .~ Geol og i c map of leon County . Texas. scnle 1 :48 , 000 : Bureau cf 

Economic Geo l ogy . 1937 . 

'!J 
Stenzel, H. B • • 1. new f or r-e.tion in thE) Claibor ne gr oup s Univ . Texas Bull . 

3501. pp. 26 7-279 . 1936 . 
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City beds abr uptl y .. 

hi gher up tho Yogue. . 

Above this disoonformity lies the 

Howevor, certain useful Bubd ivi-

s ions of theso fornations may be r ecognized and mappod eas ily in this r ogi on . 

The fir st member B.boV6 the disoonforrnity is oOr.l.posed ch:S.ef'ly of' gr ay , oalcar eous , 

f ossilifer ous ., gl auconitic , marine shal es . Impur e l imestones , highly g lauconit i o 

beds , and var i ous concretions are common but subor dinate . This member is 70 feet 

thick and is ca lled the Vlheelock nember (Ewk) . The type locality is Whee lock 

Pra irie in Brazos and Robertson counties where 80 years ago the fir st Crockett 
9/ 

fossils wer e collected . These f ossils were descr ibed by W. M. Gabb .- The 

Whoe lock marla change upward partly by i n terfingering; and pa rtly by impe r ceptible 

trans ition into the Land r um shale membe r (Eld) . The l owe r pa r t of thi s membe r 

consists of b la ck-brown , unctuous , non- glaucon i t i o sho l os of brackish wute r 

or igin wi t h some interbodded l entils of oo l onreous , gl auconit ic , carine shale s 

and gl auconite s . But those l entils are subor d inate . Upward the landrum sha l es 

beoome l ess unotuous and p l astic and more silty . The b l ack- br own , unifor mly 

distributed ool or gives way to a speokl od b rown producod by lignitizod plant 

r oma i ns . This upper pa rt of the Landrum shn 10 member is non- marino .. Tho ontiro 

landrum ·sha le member is 110 fee t thiok . Ths type l ooa lity is Two-:-Mile Cre ek in 

southeastern Leon County, whioh flows thr ough J . J.. . I.o.ndrum Survey. l.t the top 

the Landrum shal es become snndy and are i nterbedded with sElnd beds of i nor eas ing 

thiokness . This tra n s ition and i nterfinge ring l end ove r t o the next highe r 

member, the Spiller sand (Esp). The Spiller s~nd oonsists ohief l y of gr ny or 

y 
Crookett is used here as origina lly defined j oompore Wondlandt , EoO i • • • and 

Knebe l, G. M. , Lower Cl a ibor ne of east Texas , with specia l r of e r enoe t o Mount 
Sylvan dome and sn I t movernents ~ Bul l . l.r.ter . ':-'ssoc . Petr o Go ol . , vol . 13, pp . 
1347- 1375 , 1929. Sone writors usa Cook Mountain for Crookott . This is not 
a dvisable because tho origina l Cook Mounta i n i ncludod tho Cr ookott and tho Stano 
City, two for mations which are s cpar n t ed by c widespr ead discon1'or mity . 

21 
Go.bb , W •. M., De scriptions of new speoies of J.rn.e rioan Tertiary and Cretaco ous 

fossils : 1.ond . Nat . Sci . Philadelphia., J . (2.) 4, pp . 375- 406 , 1860 •. 
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br awn, ligniti c sands with some brown shal e part i ngs . The thickness is 105 feet . 

The type l oca l ity is near Spiller 1s Store in sou t heastern Leon County. Above t he 

Spiller sand l ies the Mount Tabor sha l e member (Emt ) I whioh oonsists of brawn , 

par t l y oa l careous shal es . The shales oontai n subordinate beds of gl auoonitic 

~Arl and black , impur e l imestone , both r ioh in ma r ine fossils . This member i s 

apparently pa r tly brackish and ma r ine in or igin . The thickness is about 45 feet . 

The type locality is at Mount Tabor School in nor thern Madison County . The Mount 

Tabor conta ins the str atigr aphically h i ghest marine Claibor ne fauna of' east 

Toxas . The uppermost beds of the l..'iount Tabor oonta i n i n many localities 9. hard 

layer of gl auoonitic sandstone or calcareous clay ironstone . This bed fo r ms a 

pr ominent cuesta in many p l aoes . All beds above this member are non- ma r ine. 

although they combine to e. thiokness of 800 to 900 feet . At the base of these 

non-marine beds one finds a lenticular sand body , the Bryan sand . This sand 

thiokens and th i ns and is even absent in some places . It thiokens at the expense 

of the ove rlying beds . The greatest known thickness of 122 feet was encountered 

in Rio Bravo Oil Company Lanza No . 2 oor e test in Br azos County. This basal sand 

is gray , loose , cr oss - bedded. and lignitio ; it is an impor tant water - bearing 

horizon . The type loca l ity is along State highway No . 21 from 2. 1 to 3~75 miles 

Vlest of the cour thouse in Br yan , Brazos County . The beds above tho sand are 

variable; but gray , brown , or gr eenish- br own, silty, lignitio shales pr edominate . 

Silicified wood makes its first appearanoe in these bede . 

Al l geologists agr ee t hat these silicified wood - bearing beds belong to 

the Yegua ; they also agr ee that the Wheelock member belongs to the Crockett (or 

Cook Mountain) formntion . But where the members in between belong is not agr eed 

upon . 

If we want to draw a boundary between the Crockett (or Cook Mountain) 

on one mnd a.nd the Yegua f or rmtion on the other we have a g r eat number of 

choices . We could place that bounda r y anywhere between the top of the Whee l ook 
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member and the ba se of the Br yan sand . Howevor I t he boundary we choose must be 

not only oonveni ent but a l so logi oal. Certain c onvenient pla ces located at 

lithol ogic boundaries suggest themselv e s i mmediate l y . 

(1) For i nstance , a possible place fo r that boundary would be the base 

of the Bryan sand . This choice has the advantages of p l acing a ll fossili f erous 

and marine bods in t he Crockett and l eavi ng the over l ying Yegua we l l defined as 

an enti r e l y non- marine f or mation , but it has the great disadvantage of inc l ud i ng 

in t he Cr ookett (or Cook Mountain) format i on four unl ike , ma r ine and non- marina 

members . In t hat oaS6 the Yegua woul d be exclus i vo l y a non- marin€! forl!l!ltion', but 

the Crockett a mixed fo r mation conta i ning large thiokcess9s of non- marine beds. 

(2) Another possible place fo r the bOWldary would be thu top of the 

Vllhee l oo.k membe r ·. In that case the Crookott (or Cook Mountain) would be a singl e 

unit of gr ay, calcar eous , glauoonit i c , ma r ine shalvs , but the Yegue would have in 

its l ower par t thr ee different members , the Landrum, Spille r, and Mount Tabor. 

Two of these members would be marine or part l y marine . This choi ce has ev i dentl y 

its advantages and d i sadvantages l ike our fi r st choice . 

(3) A third possible place would be the top of the Landrum member. 

This boundary would have the advantage of placing a ll sands in the Yogua and r e 

strioting the Crockett to a lmit oomposed of shales only. But the disadvantage 

of this arrangement is that the upper part of the Crockett would oontain lignitio . 

non- marioo beds and the lower Yegua wou l d contain some marine , calcareous , and 

sha l y layers in the Mount Tabor member . 

Any ot her plaoe would have the disadvantage of leaving the Cr ookett as 

wull as the Yegua composed of unliko , ma r ine and non- mar i no members . All p l aoos 

proposed here and any othor places that might be proposed have their advantages 

as we l l as thei r pr onounced disadvantages . No matter where the boundary is put ,· 

·we cannot r estr iot both the Crookett and the Yegua to lithologically unif or m beds . 

One pla<?8 is as good as another and it is impossib l e to deoide in favor of a.ny one 



place on a. reliable or scientific basis 80 long as we consider the lithologic 

oomposition of the beds alone. In order to arrive at a logioal oonolusion we 

must usa oth.r evidenoe besides lithologic composition. Such additional evidence 

is the fauna and flora of the bods and the 8tudy of ,waDable breaks in sedimen-

tetion. In the following pages I shall giv(I four reasons for placing the 

Crockett-Yegue. bOU1,del'Y I'lt one partioular level. For these same reasons any 

other level for the Crocket'b-Yegua boumary is definitely excluded, 

The fauna of the fossiliferous members of this seotion is wall kn~Nn 

today, becaus" extensive colleotions hnva been made at several looalities, Tho 

fauna of the Wheelock member, for instanoe, i. well representea at LIttle Erazos 

Hiver in Brazos County. 
HY 

It consists there of several hundred well dofined 

The fauna of the lower Landrum is best collected in Two-lAile Craek n9'1r 

Two-Mile 
111 

Negro Churoh in Leon County, whore numerous exposuros afford a good 

insight into the stratigraphy of the Landrum. This fauna is also v"ry rich and 

varied in number of speoies. The fauna of the Mount Tabor is diffioult to obtain 

beoause the "r",los of: this member loach and disintegrato very rapi.dIy, so that 

1.0/ 
Desoription of the location (Bureau of Eoonomio Geology looa1Hy 1:10. 21 M T-l) I 

On banks and in bod of Little Brazos. Ri~er, from bridge of Stato highway No. 21 
upstrollm for about 0.3 mile; 9.43 milos west of cOllrthcuso in Bryan by spaedo
meter; in eastern part of W. M~this SU1'V.y, Brnzo" CaUll'by. Bo"t Ilvlli.lr,blo topo
graphic mo,pl Brl\zos River (sheat 1), State Reclc.mation Department, !.ustin, 
Tex~s, advanoe sheet, }'ar list of fossils, see Renick, B. C., and Stenzel, H.B., 
Tho lower Claibcl'na on the Brazos Rival', To""s. Univ. Texas Bull. 3101, pp. 99-
105, column 4, 1931. This locality is the name as No. 727 in hImel', K.Vr..n W., 
The Claibornian Scaphopoda, Gastropoda, nnd Dibranchi~to Coph~lopodQ of the 
Southorn United States, Bull •. Amer. Pal"no. 32 (vol. 7, p. 10), 1937. The 
desoription of loc~lity No. '127 is {1;iven inoorrectly in that book. 

W 
The bost locality is Bureau of Eoonomic Gcology locality No. 145-T-7ll 19ft 

bank of Two-Mile Creek at first ford above the Two-Milo Church. between the fence 
of Emma &: E.J.Houston land and fence of Gary D. Woods ::\OO~acro tract but in west 
oorner of Emm'l & E.J.Houston land (snid to belong to Mr. King), F.L.Landrum . 
Survey, Leon County, Texas. Compare StanZCll, H. So; Geologic map of Leon County, 
Texas, Bureau of Eoonomio Goology, 1937. 
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fresh exposures are scarce . However , £air colleoting is fo\md in Leon and 
lY 

Burleson counties . 

The three member s, Wheelock , landrum, and Mount Tabor , have numerous 

species in common . Most of the abundant and some of the rare Crookett speci es 

r ange through a ll three members . Examples of the former are Dentalium minuti -

striatum Gabb , Corbu la oonr adi Dall , Fic?.£!.~ texans Harris , and Latirus r:lOorei 

Gabb. Some of t he species wh ich ooour i n only one member are r estr icted to a 

sma ll r egion and do not range far horizontal ly in the member . Such species are 

obvious ly 100al. 

The striking feature of the three f aunas is their similarity. They are 

so similar that it is at present impossib l e to tell the three membe~s apart by 

their fossils . The three faunas Bre also olearly lower Claiborne faunas and are 

ea s ily distinguished from such upper Claiborne faums as the one from the Gosport 

send at Claiborne Lending in Alabama . The presence of such a uniform fauna i'rom 

the base of the Wheelock to the top of the Mount Tabor makes it impos::;ible to 

plaoe the Crockott - Yegua boundary anywhere aloe but above the Mount Tabor beds . 

Fossi l plnnts are unfortunately very ra r e , and exploited localities are 

very few in spite of the diligent work of' E. W. Be rry and O. M. Ball . Such sca,nty 

data oannot give any rolia.ble i nformation f or stratigr aphic purposes . However , 

g; 
Best loeality in Leon County is Bureau of Eoonomic Geo l ogy l oca lity No . 

145- T- 80 : Faght bank of dry br::mch " in woods about 200 f eot be low fence and tank 
in south corner of F . C. Wilson lOO- acre traot , Felix ~'" Richardson Survey , 
Loon County , Texas . (Above mentioned fenoe is pr obably the west l ine of the 
survey . ) Compare Stenze l, H. B. , Geo l ogic map of Leon County, Texas , Bureau of 
Economic Geology, 1937 • 

.!Y 
The f'o llowing locality is important I Jonas Tervor 40- aCTe tract, near south

west oorner of h . Kuykendall Survey, about 5 miles southwest of Stone City, 
airline distance, eastern Burleson County , Texas . Compare Renick , B. C., and 
Sten:l.el , H. "B., The 10WElr Claiborne on the Brazos River , Texas: Univ . Texas Bull . 
3101 , p . 98 , 1931 . The stratigraphic position " of the loca lity nea r Edge , 
Br a:l.oB County , Toxas , mentioned i n that repor t , is doubtful . It might be 
Landrum .. 
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.!!I 
t he oocurrenoe of si l ic i fied wood is of i mpo r tanoe t o t he probl em. 

Silioified wood or r athe r ohalcedonized wood is common in some Don-

marine f or mations of the Coast a l Plain , but is absent in other s . For instance , 

the non- ma r ine Wilcox i s r ich in si lioif i ed wood , but t he equal l y non- marine 

~ueen Ci ty and Sparta are appa r ent l y fr ee of i t . Si li cified wood i s a sensit i ve 

indicator of cert ain cond i tions of non- marine depos i tion . These conditions pre -

vailed i n Wiloox and Yegua t imes but d i d not exist dur ing Carr i zo , Queen Ci ty , 

and Spa rta t imes . 

Silicifi ed wood has no t bean found in non- ma r ine beds be l ow t he Bryan 

sand , such as t he Spille r or uppe r landrum beds , a l though these beds are non-

marine and have a oomposition s i mila r to some beds a bove the Br yan sand . Thi s 

significant fa c t emphasizes the unity of the Yegua beds fr om the Br yan sand up . 

Thorefor e , the pr esence of si licified wood in those beds f avors the l ocat i on of 

tho Crockett- Yogue. boundary at the base of the Br yan sand . 

Breaks in sedimentation , i . e . , disconformities and the like , should ~ 

of utmost i mpor t ance i n this quest i on . However , cont i nued search f or sed i mentn -

t i OD br eaks has f ai l ed to b r i ng them t o light in the Whee l ock , landrum, and 

Spiller GElot i on , although numer ous f r esh exposur t3s are available in that r Elg i on . 

The Mount Tabor and Bryan are no t so we l l exposed , but even in this sect i on no 

indioation of a b r eak was found . It seems to the wr i t er t hat the entir e Crockett-

Yegua series of beds i s a conf or mable sequenoe with interfingerings or gr adua l 

transitions between sucoeeding members . 
15/ . 

A. C. Ellisor - has indioated that the Yegua overlaps cer tain under -

lying beds i n Texas west of Ange l ina County. The pl aoe of this overlap in the 

seotion unde r discussion woul d be between the Uount Tabor sha l e and the Bryan 

Yl 
The impor tanc e of silio ified wood as a speoia l f a cies marker for certain non_ 

ma r ine f or mat i ons was po i nted ou t to t he writer by Dr . T. L.Bailey whose keen 
observations have contributed much to t he knowledge ot the Tertia r y • 
.!Y 

Ellisor , i •• C., Correla tion of the Cl aiborne of east Texas wi th t he Claibor ne 
of Louisiana , Bull. .:'.me r . ".ssoc . Petro Geo l . , vol . 13 , p . 1339 , 1929 . 
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sand . Should this over l ap prove to be pr esent , it would be a t hird and weighty 

a rgument for the pl aoing of the Crookett- Ye gua boundary at the top of the Mount 

Tabor . 

A fourth argument for this partioular lcoatlon of the boundary is ob .. 

tained by mapping these members aoross oountry. The writer has been able to do 

some reoonnaissance mapping f r om Trinity River westward to beyond Co lorado River . 

Fortunately this region inoludes important lateral changes in the composition and 

nature of the beds and oontains some of the most important type localities of 

older for mation names . The seotions which we are goi ng to oompare now are the 

Leon and Manisan County, the Robertson and Brs% os County , and the Bastrop County 

seotions . The four members, the Wheelook, Landrum, Spiller , and Mount Tabor , 

behave differently as they are traced westward . The Wheelook remains practioally 

unchanged throughout the region . The Landrum member d~orease6 in thickness 

r apidly. In Leon County it is 110 feet thiok; in Brazol!! County at a distance of 

45 miles from Leon County it ha s deoreased to 50 feet without much change in 

oomposition . In BSl!! trop County , 60 miles to the west of Brazos County , the 

Landrum is still 50 feet thick. Hcwever, its ocmposition has changed slightly 

to a more uniform, brown , gypsiferous or oalcareous sha le series containing a 

few s ilty shale beds at the base. The Spiller sand Shows the most pronounced 

change westward . In Leon County it is 105 feet thick , In Brazos County it is 

65 .feet thick and has changed into a very olayey sand or sandy olay with few sand 

beds . This ohange apparent ly continues westward, because in Bastrop County the 

sand has practically disappeared . The only remnants of the Spiller that could, 

be found were two or three sand beds of a bout 1 or 2 f eet thickness which occur 

at the top of the Landrum shales interbedded with them. The Mount Tabor shales 

are 45 feet thiok in Mad ison and Leon oounties , but in Brazos County they attain 

a thiokness of 165 feet . Tbey oontinue as an important member westward and become 

• 
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more calcareous and marine . In Bas trop County they are rathe r similar to the 

Wheelock w~mber j neverthe less ~ br own- colored , oaloareous shales still pr edomina t e 

in the Mount Ta hor • 

The Vlheelook- Mount Tabor section along a nd south of Col orado River 

consi sts of a aeries of mor e or less calcareous shales , because the Spiller sand 

has disappeared and the \\'heelock , Land r UlJl, and Mount Tabor have become mor e 

similar . On the othe r hand , the contr ast between the Whee l ock- Mount Tabor section 

and the overlying Yegua bed s has be oome mor e pronounoed . The lcwer section ia 

caloareous , rear l y . marins , and devo i d of silic ified wood ; the beds above the 

Moun t Tabor a r e non- os l ea r e ous I 1 igni ti C J non- roo rine, and rioh in 5i licified Vlood . 

In the r egi on south of Cc lor ad o River no geologist has hesitated to 

place the Crockett- Yegua boundary at the top of the N~unt Tabor membe r . It is 

tha unifor mly accepted boundary in that region . We re one to place the Cr ockett

Yogua boundar y below the IlIount Tabor J the r esult would be an imposs ible boundary . 

The lithologic differences within the ~"heelock-Mount Tabor section are so slight 

that one oould no ithontr~p nor use such a boundary . For these r easons all geolo

gists have agr eed on t he l ocat i on of the Yegue - Crockett boundary south of Color ad o 

River . 

We must deter mine the location of the Crockett- Xagua bounda r y in east 

Texas by the same c r iteria that we use to determine it in the region south of 

Colorado River . We oannot place tho 110unt Tabor in the Crockett i n one region and 

in the Yegua in another . South of Colorado River the top of the Mount Tabor is 

the only possible place for that bounda ry . The same place must be chosen all 

along th~ strike . This is the f ourth and perhaps most oonvinoing argument f or 

that particular location of the boundary . 



At it happens , the iocation of thp Yegua - Croekett boundary advoeatGd 

lV 
here is exaot l y the same as that publi s hed by Wendlandt and Knebel in 1929 . 

The present study attests to the good judgment and insight of the field geolo-

g i sts who worked out the stratigraphy of that report . 

UPFER BOUNDARY 

In contr ast to t he lowar b~undary of the Yegua , the upper boundary has 

not presented such great difficult i es until reoently . Or iginally mistakes were 

made in the location of the upper limit of the Yogue in that hero and there the 

brovm shales of the Caddell formation of the Jackson ware included with the Yogue . 

These errors in mnpping have now been r eoognized . As a oonsequenoe the upper 

boundary of the Yegua in Texas is wall known and well defined exoept for one 

instanoe whioh is to be d iscusssd later on . 

Some examples of the Yegua - Jackson oontaot in Texas may be described 

here in order to explain its reatures . 

In Grimes County , the Yegue - Jackson oontact is exposed in the road cuts 

0 . 4 mile north of the store and road T at Keith . The Yegua oonsists there of 

poorly bedded to massive . brown , lignitic, silty mudstone or clay which oontains 

some lignitized plant rewB ins. The overlying Jaokson is oomposed of loose 1 

slightly glauconitic, gray sand and indurated, riohly glauconitio . red sandstones 

whioh are well bedded , They rest on a wavy erosion surface whioh bevels the 

Yegua bedding in plaoes . Tha boundary between the Yeg~a and Jackson is sharp; a 

t ransition does not exist . Glauoonite gr ains occur in the Jackson only , ligniti-

zed plant rem ins in the Yogua only . 

ow 
Wendlandt , E . A •• and Knebel . G. M •• Lower Claibcrne of eest TeXAs , with 

special referenoe to "Mount Sylvan dome and salt movement.s ! Bull . l1.mer . Asscc . 
Fetr . Geol .. vol. 13 , pp . 1347- 1375 . 1929 . 
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In Br azos County , the fre shest outorops are in a deepl y inc i sed gor ge 

of a right hand tributary of Hopes Cr eek , i n the oakwoods on Phillip Hensa rling ' s 

land in the nor t hern pa rt of James Hope Sur vey . There the uppermost Yegua oon-

sists of a mass i ve , br own , silty clay which contains numerous twig- shaped pi eces 

of dark brown clay . These may possibly be cavities pr oduced by ancient plant 

roots and fil led in during Yegua times . The upper boundary is uneven , wavy Bnd 

clearly e rosiona l . The Jackson ab ove oonsists of soft , gr ay , marine sand with 

br own shale part ings , The shale 'F8rtings are well bedded but wavy ; they are 

deposited on the ripple marks of the sands . Although the. sh&le is unif ormly 

brown it does not contain lignite fragments as the Yegua c lay. it f ew faat a bove 

the oontaot , glauoonit ic sands appear in the Jackson seot i on . Occasionally ona 

finds borings extending f r om the Jackson into the Yegua for a few inches . Such 

borings a r e filled \'Ii th Jacks on materia ls . 

The Yegua - Jnckson oont acts i n Br azos and Grimes co·unties are ve ry 
17/ 

simi lar to s~me of the disconfor mable contaots which L. W. St aphenson-- has des -

cribed from t he Cretaoeous . Stephenson ' s arti ole on tht'! unconformitie s contains , 

i n spite of its re gr attable b r evity , a wealth of i nfor mation on the methods em-

ployed to detect c oas t al Plain disconfor mities . Stephenson ' s criter ia are 

particularly impor tan t "tecause they are based on a wide expe r ience and nume r ou 'i" \ 

observations in the field . The oritaria are useful not only in the Cretaceous 

but also in the Tert ia ry. The Yegue - Jackson oontacts are disconfor mities in the 

sanse us ed by 3te phens on and camp' r e fevora bly with the Creta co ous d isconf ormi tie s 

disoussed by that author. 

Numer ous other exp .lSllr eS in east Texas have similar Ye&ua - Jaokson COD-

tects . Those discol".formable Yq gud - Jaokson contacts are much too nume r ous to be 

explained at; loca l , unr'3 1ated disoonformities . Thoy line up to form a widespread, 

17/ 
Ste phenson , L. W., Unconfor mities in Upper Cretaceous series of Texas : Bull·. 

l .. me r . ;~ ssoc . Petr o Geo1., vol. 13 , pp. 1323 - 1334, 1929 . 



r egional dis conformity possibly re pre senting B large time interva l . This conclu-

sion is very much strengthened by observations in Louisiana and Mississippi whioh 

are d i scussed be l ow . Hitherto , authors have stated generally that the Texas Jack-

Bon overlies the Yegua oonformably . 

It seems, offhand, that suoh a olear- cut disconformity should make it 

possible to outline the top of the Yegua formation so definitely that difficul -

ties should not appeer . Nevertheless , large difficulties have arisen recently. 

They darive wholly from one looality on Sabine Rive r in Texas . A olear under-

standing of that l oca l ity i s of utmost importanoe in our problem. The locality 

is discussed in oonsiderable detail here . 
18/ 

A. C. Veatch- investigated the outcrops along Sabine River with great 

oare at a time when detailed observations of the Tertiary were r are . In his 

remarkable work the forrre.ti ons were mapped across the river frmn Louisiana into 

Texas • .1..11 outor ops along the river were desoribed , ment i oned·, or looated by 

numbers on the map. Of special interest to us are his l ocalit i es 29 and 30 . 

Locality 29 1s above Robinsonf s Fer r y ; the exposure consists of a 6- foot shelf 

of dark- co l ored olay which belongs to the unfossiliferous , lignitio shales of the 

Yegua . However , Veatch used the name Cooksfield Ferry beds instead of Yegua in 

that repor t. L.oosUty 30 is about three -four"llhs of a mila below Robinsonls 

Ferry in the middle of a long west t~ east r each; the exposur e consists of 5 faet 

of very fossiliferous blue clay , wi th two large oonoretions of' hard, fossiliferous 

limestone . One of these concretions is over 5 feet thick ~ The outcrop yielded a 

rather extensive Jackson fauna . Veatch had not the least doubt about his mapp i ng 

of the Yegua - Jaoks on contact .on the banks of the river . 

The next pUblication to oover the arOB is · by Alexande r 
!v' 

Deufl sen . 

W 
Veatch, A. C., The geography and geology of the Sabine River , in A report on the 

geology of Louisianaf Louisiana Geol . Surv ., vol. 6 , pp . 101- 148";" 1902. 
Important additional information was given by A. C. Veatoh in B letter to H. B. 

Stenzel dated February 28 , 1938 . 

!v' 
Deussen , Alexander, Ge ology and underground waters of tho southeastern part of 

the Texas Coastal Plain l U .. S . Geol . Surv., Water - Supply Paper 335, 1914 . 
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Deussen's admirable report brought among othe r tmpor tant data one addition to 

the outcrops on the Sabine Rive r banks . He disoovered a locality which was 

apparent l y not exposed at the time A. C, Veatch stUdied th~ river . Th i s locality 

is one - quarter of a mile be l cw Robinson ' s Ferry and lies between localities 29 

and 30 of A. C. Veatch ' s r eport . 

W 
The exposure consists of highly f ossiliferous 

mater ial . Alexander Deussen wrote concerning this locality : 

HWhen I was doing the f i e ld work many years ago for this Water
Suppl y Paper 335 , I was studying the secti on on Sabine River , and in 
the cour se of this study came to Robinson ' S Fer ry . 

"The fossils that I listed on ,Pla te IV that aocompani es this paper , 
seotion exposed a l ong Sabina Ri ver , were oollectad at this outorop . The 
dete r mine. tions were by Dr .vaughan . 

"Ilt the time I collected, the stage of the water was very low, 
and t his exposure was on the right bank of the river and just above 
the water leve l and at the base of the bluff . 

ttl am not aware that other people have made collections frOID this 
same looality , but I believe Mi ss Ellisor has been so much inter ested 
in the problem that they hava made additional collections , but on this 
point I oannot be cortain . 

"I do recall , however I that at the time I had very considerable 
a r gument with both Dall and Vaughan and they made a oar eful examinati on 
of the collections and decided that the material was Claibor ne . It wae 
for this reason that I included this locality in the Yegua and not 

. the Jackson . n , 

If this locality be actually Yegua it would be the only marine Yegue 

locality io Texas a Bide from the bra ckish water beds in the Rio Grande r egion . 

Seve ral years later the locality assumed gr eat impor tance because J .A. 
21/ 

Cushman snd A. C. El l isor-- described a new s~cies of foraminifer f r om it . 

They named the foraminifer *00iooe11a oookfieidensis , thereby ind i cating that it 

was supposed to COIre from marine Cockfie l d or Yegua . A. C.Ellisor has shown by 

careful Bubsurfaoe correla t i ons that the foraminifer is an important subsur face 

3§] 
Letter to H. B. Stenzel dated January 31, 1938 . 

E.! 
Cushman , J . A. , and Ellisor , A. C •• Two new Texas Foraminifer a l Contr . Cushman 

lab . For am. Res . , vol . 9, pp . 95- 96 , pI. 10. 1933. 
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guide fossil in the Coastal Plain . The Nonionelle. cocktieldensis zone is gan .. 

arally oalled the Cockfield ,. although a f08sil zone should not be called by a 

locality nama like a mappable surface formation . 

The assumption that the Nonionella tone is of Y~gua age and represents 

the gulfward, marine equivalent of the non-marine Yagus at t he surface rests 

entirely on the age determination of the fossil mollusks from Deussen's locality. 

What are these fossils? Are they beyond a doubt Cla iborne in age ? 

A r eexamination of this fauna in the light of pr esent- day knowledge should 

obviously be orucial. Dootor Julia Gardn~r had the kindness to r eexamine 

EJ 
Dausean T s original collection . She wr ote about this f auna : 

m 

"We have always considered the molluscan faunn i:rom Rohinson's Ferry 
to be Jaokson in age , and I see no evidence for a reversal of that opinion . 
The fauna inoludes close to a hundred speoies, the majority of them small . 
Lloyd G. Henbest was good enough to look at some of the. s iftings from the 
matrix in which the Mollusca occur, end he reports Nonionella cockfiald
ensis , so there is little doubt but that we are ta lking about the same 
loca lity . The numbsr of op i sthobranohs, pyramidellids, l ucinoids ", and 
leptonacids is unusually high, and, f or one r eason or another , I find 
thesEJ of very little use in an age determination such as this. The 
species most heavily weighted is a Turritella at least subspecificaUy 
identifica l with a r eni cola Conr ad f r om Moodys Branch, !lississippi. It 
is the most common of the univalve s at Robinson 1 s Ferry , Bnd both juveniles 
and adults a re represented by wall - preserved indiViduals . Further more , 
Turritella arenicola and i "ts subspeoies ., among them branneri Harris frcm 
White Blufr:-IS in the western Gulf among the most widely distributed of 
the diagnostic Jackson species. The speo imens of young Calyptrapho~J 
too, are affiliated with the Jackson speoies rathe r than with that from 
Claiborne Bluff. The vo l utes are also juvenile and r eferable to the 
petrosa group , but they do not agree exactly with any of the desoribed 
forms with which they havo been oompared. There is a lso a sma.ll and 
fairly cemmon capulid which may be that referred by Veatoh to CapuluB 
americanus, but amerioanus is unsoulptured and the Robinson ' s Ferry 
speoies is ra.dially lirata . The curious Umbrella oited by Veatch hns 
not been recovered in any of the later colleo-:;: ions . The small and 
abundant Corbula , whioh i s probably t hAt referred to onisous , is apprently 
new . So is the Pe r iploma, which 1s also oommon and a good facies indicator. 
The difference in fa c ies is probabl y a faotor in expl aining the want of 
similarity between the Robinson ' s Ferry fauna and the s6ndy-bott~ fauna 
t .r om Montgomery . Louisiana ." 

Letter to H. B. Stenzel dated January 21, 1938. 
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In addit i on to the f ossil mollusks , the mior ofauna of the same l ocality . 

W' 
has di st i not Jaokson a f fini t i es . H. J . Pl umme r stated that ! 

"The f auna l a s semblage of that l oca lity 18 str ongly Jacksonian in the 
pr esenoe of the d i st i nct ive, speoies Si phonine. jacksonensi~ C. & 1 •• , Non i on 
i nexcavatum C. & A • • Noni one lla hant keni sp i ssa C • • and Anomalina dibollen
~~&~ These f our speoies ar e abundant i n the samp~-----

A lis t of the speci es f r om t he type loca lity of Nonionella cockf i eld -

ensi s Cushman and Ellis or, one - f ourth of a mile bolow Robinson's Fe rry, Sab ine 

County, Texas (Ellis or oollection) , identified by H. J . Pl umme r i s given her e ~ 

Noni onella cockfieldensis Cushman & Elli sor 
Si phonina jacksonen sis Cushman &: Applin 
Noni on i nexcavntum (Cushman &: Applin) 
Noni onella hantkeni (Cushman &: Applin) var . sp i ssa 

Cushman 
Glandu 1ina 1aevigata. (DIOrb . ) var . ovata Cushman &: 

Applin 
Bulimina jacksonenais? Cushman & Applin (1 poor 

specimen) 
Anomal i na dibollens is Cushman &: Applin 
Pseudopol ymor ph ina dumb lei (Cus hIilln &: I.pplin) 
Textularia dibollensis Cushman &: Appl i n 
Lox ostama claibor nense? Cushman (1 specimen) 
Hemioristellar ia sp . 
E pon ides jacksonens i s ? (Cushman &: Applin) (1 fairly 

good speoimen that appears to exhibit the ve r y 
oblique sut ur es of the Jackson for m, but more 
mater i al is neoessary to oonfirm thi s tenta tive 
identif iea tion) 

Gut tulina sp . 
Globulina sp . 
quinque100ulinn sp . 
quinqueloculina sp. 
Massa l ina sp . 

?:Y 
J . B. Garratt had shown s anetime ago that Nonione lln oockfieldensis 

is associated in Alabama with Jackson f -oss11s , both small and large , in beds that 

a l ways have been consider ed Jackson in age , The impor tanoo of Go.rr ett I s wor k 

lies in the str atigraphi c scction exposed at h i e looal i ty , The local i ty is famous 

Claibor ne lnnding , I.labama. , The mi crof auna listed by Ga r ratt oontains Nonionella 

~ 
Note to H. B~ Stenzel on Febr uar y 18 , 1938 . 

?:Y 
Garrett , J " B., Jr. , Oc currence of Nonionelln cockfi oldensis at Cl aiborne , 

Alabama ' J our . Pal " vol ._ 10 , llP- 785=ra6, 1936. 
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cockf'ieldensls and oocurs in beds of the 000.10 limestone . One of the beds in 

whioh it ooours is the well known nSout$lla"_bed. These beds have always been 

3Y 
Jackson. regarded all Jacks~n in age and have been traced laterally into the 

They lie with a sharp boundary on the r iohly fossilifer ous Gosport sand. The 

latter is the type of the upper Claiborne ,; Therer.,r e , the Nonionella zone is at 

this place definitely younger than the upper Claiborne and i5 of JackBon age . 

The list of fossils identi fied by J . B. Garrett is given below . To 

these should be added the eohinoid Perlarohus lye!li (Conr ad) which is found in 

the so-oe lled nSoutalle. l1 _bed . 

§I 

F~rominifer8 : 
Textularia dibollensis Cushman & Applin 
Textularia mis s is s ippiens is Cushman 
Textularia reota Cushmnn 
Textula r ia sp . 
Quinqueloculina longirostra D'Orbigny 
Spirolocul inn grnteloupi D'Orbigny 
Miliol~ saxor um Lamarck 
Robulus alato- limbatus (GUmbe l) 
Robulus pr opinquus (Hantken) 
Robulus sp . 
PlaDu1eria trunoana (GBmbel) 
Mnrginul inn sp .. 
Dentalina hnntkeni Cushman 
Nodosaria fissioostata (GUmbel) 
Nodosaria lotejugata. GUmbel 
Nodosaria vertebr a lis (Batsch) 
L:lgena sulcate (Walker & Jaoob) 
Guttulina irregular is (D ' Orbigny) 
Guttulina irregularis , ftstul ose var . 
Guttulina spicaeformis (Roe~or) . 
Globulins gibba D'Orbigny 
Globulins gibba, fistulose var . 
Globulina gibba D'Orbign¥ var . tuberoulat8 
Globulinn minuta (Roomor) 
Globulina munsteri (Reuss) 
Globulina rotundatn (B&rnemann) 
Glandulina laevigsto. Dt Orbigny 
Sigmomorphina jnoksononsis (Cushman) 
Polymorph1na advonn Cushman 
Ramulina sp . 
Nonion advenurn (Cushman) 
Nonion inoxcavatum (Cushman & J .... pplin) 
Noni.on miorurn Col o 

D' Orbigny 

Cooke , C. W. , The age of the Ooala limestoneS ' U. S. Gool . Surv ., Prof. Pe.por 
95 , 1915 . 
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Non~on plana tum Cushman &: Thcmas 
Nonbnella cookfieldonsis Cushman &: Ellisor 
Nonionella jackaononsis Cushman 
Nonionello. hantkenl (Cushman &: J\pplin) 
Nonionella hantkeni var . spissn Cushman 
Camerina sp.' 
Ope rculina mariannensis Vaughan 
Bolivinella ap. 
Virgulina dibollensis Cushman &. Applin 
Bolivina jacksonensis Cushman &: l .. pplin 
Bolivina ap . 
Rousselle eocene (Cushman) 
Angulogarina ocalsnn Cushmtln 
Trifsrina bradyi Cushman var , advona Cushman 
tHsoorbis assulata Cushman 
Dis carbis globulo-spinosa Cushman 
Disoorbis hemisphaerioa Cushman 
Lamarckina OOB lana Cushman 
Gyroidina Baldeni! DtOrbigny var ~ 

Eponides jaokaonensis (Cushman &: Applin) 
Sl phonina advena cushman var . aceanica Cushman &. Applin 
Siphonina of . jaoksonensis Cushman &: Applin 
Pulvinulinella exigua (H. B. Brady) 
Globigar ina sp . 
Anomalina sp . 
Planulina cf . byramensis (Cushman) 
Cibicides arne ricanus (Cushman) 
Cibicides lobntulus (Walker &: Jacob) 
Cibicides mississippiensis (Cushmnn) 
Cibioides pseudoungerlanu8 (Cushman) 
Cibiaides ynzooenais Cushman 
Gyps ina globule (Reuss) 

OstrD.ooda f 

Cytherelle sp . 
Cytherelloidea montgameryensis Howe 
Bairdia sP a 
rarauypris franquAsi Howe &: Chambers 
Cytheridea oaldwellensis Howe &: Chamber s 
Cytheridea gr igsbyi Howe &: Chambers 
Cytherid98 montgomeryansis Howe &: Chambers 
Paracytheridea belhavenensis Howe &: Chambers 
Cytheropteron montgomeryensis HO\'{e & Chamber s 
Eooytheropteron apurgaonae Howe &: Chamber s 
Cythereis dausseni Howe &: Chambers 
Cythereis florienensis Howe &: Chambers 
Cythereis gibsonensls Howe &: Chambe r s 
Cythereis hysonensis Howe &: Chambers 
Cythsreis israelskyi H~we &: Pyeatt 
Cythereis jacksanensis Rowe &: Pyaatt 
Cythereia montgomeryenaia Howe &: Chambers 
Cythereis yazooensis Howe &: Chambers ' 
Cytheretta alexanderi Howe &: Chambers 
Braohyoythero watervalleyensis Howe &: Chambers 
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Fauns.l evi deno e bearing on t he age of the type locality of the Nonion-

ella zone proves it to be Jackson i n age . However , this is not the entire pro-

blem~ because ev~n it the loca l ity is Jaokson in age aocording to the fossil 

oontent , one might a r gue the f ollowing oonditions: the uppermost Yegua might be 

n'I.arine at that locality and of Jack50n age although the Yegua loWEI r down in the 

section is Cleih cr ne in a ge . In other words . here might be exposed the natural 

transition from Cla iborne t o Jackson . It is then not suffioient to prove that 

the type locality of t h"\i Nonionella zone is Jaokson in age . We must pr ove in 

addition that the Nonionella - bear ing beds are not Yegua beds at all . 

First of all , we should r emember again that the Yegua - Jackson oontact 

in east Texas is disconformable , r epr esenting pr obably a large time interval . 

This condition would make a t r ansit i on from Claiborne t o Jaokson highly improbable, 

The locality on Sabine River d oes not lend itself to any int erpr etati:m 

of that nature , beoause it is an isolated outorop surr ounded by alluvium . It is 

impossible to asoe r tain the r elationship of the beds at that outorop either to 

the Jaokson downstream or to the Ugnitio shales of the true Yegua upstream . 

Farther east , the best outorop is the bluff on the east bank of Red 

River, below the fer r y and west of the oemete r y , about 1 mile south of Mont-

gomer y , Gran t Parish, Louisiana . This exoellent outorop fi hows the Ye gua and 

3Y 
by several authors . Jackson . The details of the sect i on have been desc r ibed 

They need not be repeated he r a . 

Tho Jackson Moodys marl at Montgomer y Bluff is oharacterized by 

sever a l large fo r aminifera, Camerina moodybranohensis Gravell and Hanna , Ope r

culina vaughani Cushman , Lepidocyclina mortoni Cushman, and Discocylina sp. A 

Grav~ll and Hanna. These lar ge foraminifera are desoribed in detail by Grave l l 

§' 
Vaughan, T; W •• A br ief o ontr ibution te the geclogy and paleontology of north

western Louisiana, U. S. Geol. surv ., Bull~ 1~2 , pl . l , .fig . 8 , 1896 . 
Harris , Cre D., and Veatch , A. "C; , A preliminary repor~ on "the geol ogy of 

Louisiana , Louiaio.nn Go ol. Sun • • Rapt. fOr I fl9.9 , "" pp . 1 .. 138 , 1899. 
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and Hanna . The foraminifera are found in a gr ay- green , richly fossiliferous , 

oa lcareous and gl a uoonit io rmrl •. The marl conta ins numerous large boulders . 

Boulders oolleoted by the writer are up to 7 inohes long and up to 4 inohes 

thiok; they weigh up to 5 pounds . Some , but no"t all, of the boulders a r e well 

rounded . The boulders are compos Ad of a gr ay , dense , glauconitio limestone , 

whioh is probably of Tertiary age. Attached to the surfaco of the boulders are 

many seas ile organisms. Such ssssile forms are oyste r s , bryozoa, corals , and 

alcyonarians . lha sa animals r eau~re a S oUd substratum for attachment and gr owth. 

In addition the boul ders are pock-marked wit h numer ous holes which were mada ty 

boring musAsls. Complete bivalve s hells a re preserved in natural pos ition in 

some of the holes . The se b oring mussels tot) indioate that the l- oulders were hard 

and exposed to t he seQ water at Jackton time . This condit i on obviously exoludes 

any poss ibil i ty that the boulders are concr etions . They are undoubtedly eroded . 

f r agments of r ocks olde r than the bed whioh enolos es them . The limestone oomp08-

ing the b~ulders is not kn~ to the writer a s an outoropping bed~ It is probable 

that it does not exist as an outor op todny . b90ause it may have been entirely 

destl-oy ed by erosion during Jn ckson time . The boulders may not have been moved a 

ve r y l ong d istance from their source;nevertheless , a ll were moved sufficiently 

to aoquire some r ounding , As the boulders are numerous , la rge , and heavy they 

must have r equir ed heavy wave action for transpo r tation and erosion . Heavy wave 

aotion and nume r ous , la r ge boulders could not have failed to erode deeply the 

gr ound over whioh they were moved . Or , to s tate the same idea in stratigraphio 

terms , wherever numerous , large boulde r s oocur in marine Te r t i nry beds of the 

Coastal Pla in there must be a large d i soonf ormity beneath . In this particular 

oase the soft, sandy , lignitio shales of the underlying Yegus could not poss ibly 

27/ 
- Gravell , D. Vi • • and Hanna, M. Au La r ge r For aminife r a fr om the J.1oody ' s Br anch 
marl, Jackson Eocene , of Texas, Louisiana , and Miss i ss i ppi : Jour . Pal., vol. 9, 
pp . 327- 340 , 1 935 . . 
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have withstood the pounding of waVQS and boulders . A oer tain amount of the top 

of the YeguB must have been removed during Jacks on time . 

There ara also other signs of a dis conformity between the Jackson and 

the Yegua at Montgomery Bluff . Glauconitic marl is found below the basal, 

boulder~boar ing bed of the Moodys marl. This glauoonitic marl fills irregular , 

br anching , pipe-like bodies whioh extend in any direotion through the beds bel ow 

the b oulder-bearing hor izon. Some pipe-like bodies ere even vertical . They 

ccmeot upward with the overlying gilluoonitin marl beds of the Jackson, but end 

blindly in the underlying beds. These pipe - like bodies are b ore holes made by 

boring anilI'.als such as olams or crustaoeans . They ware made at the b ottom of the 

Jackson sea in very sholl:lw water and filled in during earliest Jaokson time by 

sediment sifting in from above . These bore holes remind one of the pipes a t the 

base of the Austin ohalk whioh were figured by L. W. Stephenson. 

The Yegua - Jaokson oontaot is a disoonformity in east Texas and adjoi~

ing Louisiana . Therefore~ it must be conoeded that the oontaot is also disoon

formable in Sabine River valley . Although the contaot itself is not eXPJsed in 

the r anks of Sabine Riv e r it is most probable that the disconformity lies be low 

'~he Nonionella - bearing beds . In that case tho Ncnionella zone belongs wholly to 

the Jackson on account of its fauna and its stratigraphic conneotion and is 

separated f r om the Yegua or Cockfield by a widespread d iscQnformity . 

The diseonformity en whioh the basal Jackson rests has generally been 

(.verlooked . However . its widespr ead nature IT'skes it a rather important strati

graphic br eak in the Coastal Plain . The disoonformity is trI'J ceable eastward and 

appears to extend into AlabaIJ'.a . 

At the well known outcrop in Uoodys Branch at Jackson , Hinds County , 

Mississippi . the basal Jackson glu'uoonitic~ argi l lucoous sand r ests on a 'Navy, 

eroded surfaca cf the Yegua . The bedding in the Yegua is out by the erosion 

surface . There is , of course, no tran; ition between Jackson and Yogua at that 



pl ace ; the boundary is sharp . 

:?Y 
This disoonformity has already been suspeoted by 

:?Y 
W. H. Monroe and i ndicated by Stephenson , Logan , and Waring . 

LATERAL BOUNDARY 

We have now limited the Yogue in the stratigraphie eq ction by defining 

its base and top. The r evised Yague is a oonvenient and natural stratigr aphig 

division oomposed of non-marine beds and limited at the top and bottom by marine 

f ormations . As far 8S outcroppi ng beds north of Color ado River are ooncerned, 

the Yague. r epr esents an epooh of widespread r e oession of the Tertiary Gulf of 

Mexio o. This epooh was pr ece ded by the extensive , although f l uotuating , ma r ine 

ingression of Crockett time and f ollowed by the widespread advance of the sea 

during early Jaokson time . 

By limiting the Yegua in this menne r we have limited it to non- marine 

beds . As stratigraphy is ba::;ed on marine foss il::; we do not have any direct moans 

of obta ining the age of the Yegue., beoause it doe s not oarry a marina fauna . 

Indireotly , of oourse, Vie have limited the age of the Yogua as younger than 

Crookett, whioh is lo,'rer Cla i bo r ne in age , and ol de r than basal Jackson . Never-

theless , wu would like to have a bette r stratigraphic determinat i on of the age 

of the Yegua . A oareful determination haa quito r ooently boen ma de by Blanpied 

~ 
and Hazzard . Befor e thoir study C. W. Cooke had supposed , but not pr oved , 

§' 
Monroe , W. H., The Jacks on gas fie l d , Hi nd s and Rankin oountie s , Miss i ~ sippi :. 

U. S . Geo l . Surv . , Dul l. 831, pp . 7- 8 , 1932 . 
29/ 
- Stophen s on , L. W. , Logan . H. N. , and Waring , G. A., Tho groundwut e r r os ourcos 
of Mis s is Sippi : U. S . Ga ol. $urv . J Wat or - Suppl y Pape r 576 . genor a lized s ection 
opposite p . 28 , 1928 . 

~ 
Dla npiod , B. 1(! ., ond Hazza r d , R. T., Structure and strntigr a phy of the 

Entcheti~bee ant iolino and Jackson fault , Alaba~~ l manuscri pt . olanpied and 
Hazza rd gene r ous ly fA llowed the writor to r oad a.nd us 'J their manusc r i pt. Tho 
pFlr'tlgr tlphs t r oa ting thl) Gospor t aro ba. sed on thl't 1r r e por t . 
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that the Yegua interfinge r s later al l y with the marino and riohly fossiliferous 

Gosport sand of woste r n Alabama . This s upoosit i on was based on the occurrenoe . ~ 

of 11gnitl0 shale lenti l s or tongues i n tho Gosport sand at s ome outorops! 

Suoh ooourrence of lignitio l ent ils 1s in itse lf not a s t riot proof 

that the Gosport and Yegua interfinger , beoause suah lentils occur in many other -

wise str iot l y marine formati ons and the lentils we r e not definitely proved t:l be 

Ye gua . BlanpiQd and Hazzar d have suppl ied the pr oof by tra cing the for mstlons 

in oonsider able detail. Their work supports Cookols conolusions fully _ These 

two author s also had available a number of important oors drill samples in Ala-

bama . The samples showed the re l ationsh i p of the Gosport and Yegua. In one 

oore ha l o , f or ins ta noe , the basal part of the Gosport sand showed an interbed -

ding of .f os siliferous greensand and gr ay- brown olays . Al t hough the two .f ornll tions 

i nterf inger, the Gosport is .found above lignitio sha l es of the Yegua i n all core 

ho l e s . ThiB means that only the uppermost pirts of the Yegua are re placed by 

the Gos flort, while the pa rts below per s ist unohanged for some distance 8ast\vard. 

However , these low~r ~rts wedge out east\vard gr a dua.l ly, so that at Claiborne 

landing 17 f eet of Gosport sand r es t on beds equivalent to the Crookett of Texas . 

These re l a t i ons seem to i ndioate that only the uppermost Yegua oorre - ' 

lates with the Gosport . That portion of the Yegua must be of upper Claibor ne 

age . The parts bq low are probably also uppe r Claiborne in age although no 

aoourato pr oof oan be given . However, t hey may possibly 'but not probably be of' 

10\ve r Claiborne age, provided there is a transition between Crookett or Cr ookett 

equivalents a nd the overlying Yogua. 

ow 
Cooke, C. ¥t ., The Cen ozo io f or mati ons : Geol . Surv . Alabama , Speo . RBpt . 14, 

p . 273 , 1926 . 

---- - - - - --- Correlat i on of the Eooene formations in Mississippi and Alabama : 
U. S. Geol . Surv ., Prof . Paper 140 , p . 136, 1925 . 

Smith . E. A • • Johnson , L .. C. , langd on , D. Vi . , Jr . , Report ' on the geo l ogy of 
the Coar-ta l Pl a in of Alabama l Geol. Surv . Ala bama , p . 126 , 1894 . 



THE NOMENCLATORIAL QUESTI ON 

Hitherto we have oonsidered only the faotual evidenoe bearing on the 

Yegua pr oblem . The pr obl em oonsis ts not only of a fa ctua l or observationa l part 

but a l so of a nomenalatorial part. The nomenolatorial quest i on is disoussed in 

the following pages . 

LUFKIN OR ANGE LINA COUNTY DEPOSITS 

The beds whioh we have oalled Yegua in the pr eoeding part of this 
~ 

report wer e fir st given a separ ate name by Kennedy in May, 1892 . He ca lled 

them t he Lufkin or Angelina County doposits . Natur a lly at that time i t was ha r d-

l y pos s ible t o define the beds with muoh oertainty and Borne misoonceptions or ept 

into his descripti on . One must r emember a l so that the time availab l e to Kennedy 

vms very limited . Houston County ~ for instanoe , was mapped within two months . 

The basal beds of the Lufkin deposits as he gives them a r e not the same eV8 r~-

whore , and as to his oorrelation of' tho basa l beds Kennedy enterta i ned consid-

erab l e doubt s whioh are clearly expressed i n the par agr aph nt t he bottom of page 

59. Naar Alto in Cherokee county tho base of the Lufkin beds is givon a t pl aaes 

whioh we oonsider basal S}Xlrtn today . ~ 
In Houston County, the ba so of Ko nnodY'e 

boundary rise s i n the section, aooording to our pr esent inter pretation of the 

st r atigr aphy, from basa l Spar ta to basal Landrum . I t is to be expeoted thnt the 

lithologio desoription of Kennedy ' s Lufkin depos its r efleots this condition . He 

writes at one plnoe (p . 59) thut they oonsist nf gray , white ond bl ue sonds , 

sometimes l aminated nnd oross - beddad , which indioates that poss i bly he roAd SJ:6rta 

§' 
Kennedy , Will iam , A section from Terrell , Knufmen County, to Sabine Pass on 

the Gulf of' Mexioo r Texas Geol . Sun . , 3d Ann . Rept . , pp . 41- 12 5 , 1892 . 

~ 
Kennedy, William, Houston County : Texas Geol. Surv . , 3d Ann . Rapt ., pp . 3- 40 , 

1892 . 



beds in mind . On the other hand, ho writes thnt in many plooes the deposits 

oentain quantities of s il ioif i ed weod , whioh indicates Yegua beds as we under-

stand them now . However, this mix- up is fcr four r easons not so bod as it seems 

at first glAnce. First , the ohoiee of Lufkin IlS the t ype plaoe olearly indioates 

that Kennedy had thg present- day Yegua in mind; seoond , the mix- up conoer ns enly 

the basal part and not the bul k of his fer mation,; th i r d , he had already exoluded 

the Cook ' s Mountain as a separate formation; f our th , the definition of the Yegua 

oontains exaot l y the sarno mix- up . As his Cookls Mountain roughly oor responds t t 

the Crockett, his mapping i n Cherokee County is to be oonsidered err one ous . 

Thus it appears that Kennedy gave the name nLufkin or Angelina County deposits n 

to bed'S whioh oorrespond r oughl y t o the bulk of the Yegus fQrmation in the 

present r epor t , although he may have inoluded in the Lufkin oartain upper member s 

ef t he Crookett as we are defining that formati en in the pr esent repert . 

YEGUI. DIVISION 

~ 
E . T. Dumbl e introduoed the name Yegua division f ~r the beds at a later 

date than Kennedy . The letter of transmittal ef Kennedy ' s report is dated 

May I, 1892; the letter of Dumbl els re port Novamber I , 1892 . In addition to this 

~ 
dating by l etter of transmission , Dumble himself stated in a later r eport that 

his Yegua beds we r e pr oposed at a later date than Kennedy ' s Lufkin. 

In the report en the brown eoal and lignite of Texas Dumble r enamed 

Kennedy's Lufkin or Angelina County depos i ts, oalling them Yegua div ision . How-

ever , he us ed Kennedy ' B text almost word for word for the fir st twe pages of his 

description of the Yegus . One will notioe r eadily that Dumblels aooount of his 

!!Y 
Dumble, E. T. ; Repor t on the brown oeal and lignite of Texas ; character , f orma 

tion . ooour renoe , and fue l uses ; Texas Geol . Surv. , 3d Ann . Rept . , pp . 3- 40, 
1892 . 

~ 
Dumble , 'E . T'., The midd l e and Upper Eooene of Texas: Texas Aoad . Se1., Tr.ll , 

pp . 50- '51', 1911 . 



Yegua on page 149 . top . to page 151, line 7, is almo~t an exaot oOPY of Kennedy ' s 

report on pages 58 to 60 . Dumble evan mentions in one plaoe , page 149 , line 10 

from bottom , "the upper portion of Lufkin deposits" whioh he failed to replaoe by 

his own term Yegua . In the suooeeding pages Dumble gave his own aoeount of tho 

Yegua in the Brazos . Col orado , and Rio Grande seotions . Thus Dumble was able to 

traoe these beds nearly thr ough the entire width of Texas . This admir able feat 

wi ll a lways remain a monument to Dumble ' s energy and abil i ty . Aside f r om this 

extension of the beds a l ong the str ike to the southwest , Dumbl e a l so corr eoted 

their age. Kennedy had consider ed the Lufkin depos i ts and the sucoeeding Fayette 

sands and Fl eming bede as Miooene . However . on page 61 Kennedy etated that 

foesils found in the Fayette were r eferr ed to the Eooene by W. H. Dall on the 

strength of the existenoe of the oast of what appeared to be a Card ita planicosta . 

Dumble evidentl y dr~ t a a necessary oonolus ion fr ~m Dalls ' determinat i on and 

plaoed the Yegua and Fayette in ~he Eooene . Dumble recognized that his Yegua and 

~ Kennedy ' s Lufkin were exact equivalents . In e. later pUblioation he stated : 

"In the Third Annua l Report of the Geological Survey of Texas , Mr . 
W. Kennedy . in his paper on this Seotion from Terrell to Sabine Pass 
gives the details of t he sect i on as he made it f r om the Angel i na Rive r 
to Corrigan al ong the line of the H. E. & W. T. Ry . He dosor ibes the 
Lufkin or Ange lina County depos i ts as extending f r om the Ange lina Ri ver 
southward aoross t he Neohes River and the Fayette sand as extending 
f r om the south side of the Neohes , where it overlay the l1.nge l ina beds , 
southwnrd to and beyond Corrigan , where it was overlain by the Fl emming 
olays •. Late r, when t he Yegua bl3ds were differentiated a l ong the Br azos 
drainage , the hnge l ina beds we r e oor related with them, owing to their 
position abovo the reoognized Ma r ine beds and bel aw the supposed Fayette , 
and the Flemming beds war e oalled Frio .,11 

Naturally Dumble had to. make an error of oorr elation identical wi th 

that of Kennody i n Cherokee County , . because Dumble used that part of Kennedy'S 

r eport . 

From' all this it appear s that Dumble's Yegua is a substftute name for 

Kenn.edyls Lufkin or Angelina C('unty • . Yogue. was substituted without any r easons 

§' 
Duinble , E. T., Tho mi dd l e and upper Eoc one of Texas t Texas Acad . Soi., Tr. ' !"l, 

p . 50 , 1911 . 



being given ror that pr ooedure . Possibl y Kennedy's nama was considored merely 

a local or tomporary nama among the msmbars of tha Geological Survey of Texas . 

Thora are at present no rules to gove r n tho ohoioo of type localit ies 

for a geologioal for lmtion . Kennedy did not give any type l ooality for his 

Lufkin or Ange lina County deposits ; but from the name he gave it , it is apparent 

thnt tho typo looality should pr eferabl y be looated near Lufkin . That would 

placo tho typo locality in about the midd l o of the Yegun ~ s it is understood by 

tho writer. 

Dumble als~ did not dosignate (1. type l ocality for his Yogua in the 

report of IB92 . whioh is not surprising beoauso at that time type localities _did 

not reoeive suoh strict attention as today . By a peouliar aocident he even 

omitted in IB92 all mention of the looalities along Elm Croek , a tributary of 

Yagua Creak in Lee County. although he designated these localities very definite-

1y a s type looa Ii ties rrBny E/ yea r s later . There is little doubt that these 

loenlities were visited by Dumbl~ befor o t he appearanoe of his report on the 

~ 
brown ooal and lignite of Texas . beoause in a later report he stated that he 

took a party oonsisting o£ Messrs . Cragin. Kennedy, Singley, and Ra.gsdale through 

Lee , WaSh i ngton . and Wal ler counties . leaving Austin May 16 . 1892 . This date i s 

about 7 months earlier than the date of trQnsmittal of the brown coal report , 

tho latter being Deoember 12, lB92 . 

'lb.. type - Iooalities of Dumble ' s Yegua a re looated ~ as he point ed out 

in 1920 , along the basal b~unda~y of his Yogua . At these localities thero are 

found many fossiliferous layers , of whieh somo belong to fossiliferous lentils in 

the bBsal part or Dumb1e ' s Yegua . These l ~oalities wore vis i ted and examined 

m 
Dumblo , E . T., The geol ogy of east Texas : Univ . Texas Bull . 1869 , pp . 102-

lOG , 1918 L!92Q7. 
~ 

Dumblo . E . T., (Report of State Geologist for 1692) : Texas Geol . Surv ., 
4th .~ru1 . Rept •• p . xxv , 1893. 
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oritioally by J. Gar dner.-- Y. M. 

yY 
Stadniohanko repor ted on t he f oraminifera 

and ostr aooda of the l oca l ities . The writer has a l so visited these l ocalities in 

Lee County and found that w~t Dumble oalled Cookl s Mountain at that place is the 

writer's Whee l ~ok member and what Dmnbl e understood to be basa l Yo gue is l OW9r 

landrum by oorrelation . Dumble1 s origina l defin i tion of the Yogue inolude s , 

therefore, the land rum aha l e, the Spil l er sand, the Mount Tabor shale , a nd the 

Yo gue. of the pr c!lent writer . Had the present write r follmv ed tho origina l 

defini tieD of t~e Yogue. s triotly he would have ha d to 0811 the Whee l ook member 

Cook 's Mount a in and to inolude a ll bed s above the Whee lock member i n the Yagun . 

Faotua l ovidenoe disoussed on pr e oeding pages ma kes suoh procedure inadvisable . 

CQCKSFIELD FERRY BEDS 

The next nama applied to the bod s was Cocksf i e ld Farry beds . This name 

~ 
was intr oduoed by T. W. Vaughan in 1895 . Vaughan 1 s work was in northwestern 

Louisiana . At t hat time Dumble 1 s Yagua had not been trnoed oo.s twa rd up to the 

east bounda ry of Texas . The r efor e , Vaughan could not t i e his section i n with the 

Texas section and was fully "justified in introducing a name for the unit wh ioh he 

r e cognized olearly . Aoc ording to Vaughan the type local!ty of these beds is 

Cocksfield Ferry, about half'way between St . Uaur ice and Mont gomery , whioh would 

put the type l ocality in about t he middle of the forma t i on as unde r stood by the 

present vrrite r. 

W 
Ga r dner , Julia , The oorrelation of tha marine Yegua of the type seot i onsl 

Jour . Pal • • vol. 1 , pp . 245- 251, 1927 . 
yY 

Sta.dniohenko, ~ri8 M •• The For aminife r a and Ostracoda of the marine Ye gua 
of the type sect i ons s J our . Pal •• vol . 1, pp . 221- 243 , 1927 . 
~ 

Vaughan . T. W. , The stratigraphy of nor thwestern Loui:31ana : l~er . Geol ., 
vol . 15, pp . 205- 229 , 1895 . 



g/ 
Harri ll and 

~ 
Veatch we r e able to correlate the Louis i ana and oast 

Texas se ot i ons as early us 1902 . This oorrelation was a ppar ent l y the fir st of 

its kind . According to these two aut hor s , Cocksf ield Ferr y and Jackson togeth~ r 

oor respond to tho Yogua of east Texas . That t~e Jaokson was t h ough t to oorres -

pond with part of the Yegua is due t o tho f act t hat a t that time no Jaokson was 

lalown in east Texas . But t hese detai ls a r e of no oonsequanoe to our pr esent 

pr oblem. The i mpor tant fact i s that lfu r r i s and Veatoh we r o able to oorrelate t he 

~ 
Cocksfie l d Farry and Yagua beds r oughl y . By t he time Alexander Doussen 

investigated east Texas it was known t ha t t he Yegun of east Texas and the Cooks -

field Ferry of Louisiana we r e str atigr aphic equivalent s . Thr oughout Daussan t s 

r epor t Yegun is used i n prefe r enoe to Cooksf i e l d Fe.r r y . Vaughan , who' oollabor a t ed 

and disoussed pr oblems with DeU8sen f or that publ ioation , apparent l y r ecognized 

the pr iorit y of Yegua over Cooksfield Ferry . 

In r ecent t imes tho te r m simplified to Cookf i e l d has been revived and 

is used ev en today by some writers . Howeve r, the te r m Cookfield has aoqui r ed 

two d i ffe r ent, unrelated uses l one , the or i gi nal use meaning the non- foss i l i fe r-

oua , sundy, l i gnit i c , non- mar i ne s~ les of Claibor ne age; another , nl3w use 

meaning the zone of Nonionella oockf i eldensis Cushman and El liaor,which is of 

Jackson age and probabl y sepurated f' r om the or iginal Cockfield by a disconf or mity 

of large size . To avoid oonfus i on both usages of the term Cookfield should be 

dropped . 

gJ 
Harris l G. Do, The geo l ogy of the £:Iississippi embayment wi t h speoia. l r efe r enoe 

to the State of Louisirmn, in A r eport on the geology of Louisiana : Louis i ana 
Gaol . Sur v ., vol . 8, p . 21-,-1902 . 

~ 
Veatch . 1 •• C., The geogr aphy and gs0 10gy of t he Sabine River, in A r epor t on 

t he geology of Louisiana : Louis i ana GaoL Sur v ., vol. 6 , pp . 130:r31 , 140 .. 141, 
1892 . 

~ 
Deussen . Alexander. Geology and 

of t he Texas Coastal Pl ain: U. S . 
underground wate r s · of the 
Geol . Surv . , Water-Suppl y 

s outheastern part 
Pap!!r 335 , 1914 .• 
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CONCLUSION 

The three terms Lufki n , Yegua " and Cookfield havG been used for the 

beds in question in the past . Today two of tho terms are in more or lesa wide 

use . j',.l 1 three te r ms have their advooates . Howeve r , I be l ieve row advocates of 

one tFJrrn or the other have up to nOW' re.d suffioi ent data. at hand to judge oor

r eot l y . Moat cer tninl ywe should fi r st oonsider and weigh the factual evidence, 

that is the observations in the fie l d . This faotua l ev i denoe i s paramount and 

the namo whioh we use must be adapted to fit the hard and unavoidable facta . 

The r etention of' the numB Yegua in this report should not be oons t rued 

as an appr oval or oommitment of any sor t. On the oontr ary , the writer advooates 

the use of Lufki n as a name for these beds . The reasons for this pr eferenoe .a r e 

detailed in the nomeno l atorial discussion i n the preoeding pnges and are sum

marized be l ow i n table form . Howover, the writer has refrained from introduoing 

Lufki n in a formal manner I beoause he f eels trot pr ior to suoh a nomenclatorial 

ohange the question should be brought to the attention of other workers inter est-

ed in this pr oblem . Nevertheless the write r might be p.Jrmitted to point out that 

a deoision should be made now , because postponement would increase oonfus i on . 

I t might also be pointed out that since a decision must be made it would be just 

as feasible to reintroduoe the name Lufkin as to r etain one of'the othe r terms. 

The oocasion for oonsiderat i on of a cha.nge is nOW" here . 
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Date : 
lky J 1892 

Author : 
'W . Kennedy 

Typ!3 locality t 
Pr obably MOor 

Lufki n J "'.nge 1 ino 
County J Texns 

Defini tion ! 
Same as Yegue 

Yegun Division 

Dato 1 

Nov . , 1892 
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Date : 
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SlJ14.'(LRIZED NOMENCL.'.TORIhL DATA 

Pr o Con 

Priori ty 
over Yegua ond 

Cot:1lTl.on usage 
Cooks - ',. is noarly 
fio l d 

nil 

Type looolity 
lie s in midd 10 
of tho s cot i on 

Misuse of 
a lmos t 

name 
entire l y 

Desoription 
of beds i ndependent ; 
exaot ly tho e ~me as 
Yoguo. dosoription 

Common usage 
favors Yegun 

Typo l ooa lity 
lie s in mi dd 1£1 of 
tho s aotion 

Desoription 
c l ear , pr e oiso 

Rodefining 
of boundarios noedod 

Pr iority 
nono 

Tyno l oo!llity 
lies i n lower [Brt of 
Crookett 

Misuso of name 
r ostr ic t od to b,-,snl b eds 

Desc r i ption 
not ind opcndont; chiefly 
based on Lufkin descr i ption 

Redefining 
of boundariEls neodad 

Priority 
nona 

Common usage 
is amn ll 

Misuse of name o ammon , fo r the 
Noniono lla oockfioldone ia 
z one of Ja oks on 

REldefinlng 
of boundary needad 


