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The «rea anyped is in ~ T«mns on the ~stern Tlent c4' 

the Lhuse Uyltft end centers aweek yreiteninq Lnolnding ports ot ~, agmesh, ead Se ~a ~s. paths «r the p~«clad«a, 

Upper CoabrLoa~ «ad Order)~ sere mapped in detni9 

The Px+4snhriea so«pisa Ls owenea4 «k the tallest ~ gneLss» 

the Paohseddle schist~ eed latwsieesi The Tirst Ls a ytnk granite 

gneiss, the seoond is ~ e bLotLte sehistq snd the Latrnsioas ere 

nostlg mnmrse-prained, pink granite 

The Opysr @gibHea is saibdivfded Lato the Rlhgp Torsntioa ead 

tho oeerlyfng eiibesns he«ation The shits pallor& sad red ~ 
snndstonesq tho gr«r~ seedy' gleaeenitie Cay )bermuda Xinsndjenasq aed 

the ghnaecnktie LLea SenNAda snmidstones sai 1inestenee echo ny the 

Tiler toeeatien, The a«abls og the Wilberas garsetion ere the pallor 

end red gelgo snmnhrtmme~ the shits, erpstaXline~ glssacnitio Rheum 

Creek Ximestones~ the green, ~nms sbnles of the loser P«Lnt Seek 

~1«in + meet %i«esto«en~ end the upperaost glaaexeitie Sen Saba 

1Lnest«nosi 

The EDemdnmrg«r group is the Ordorloinn deposit «ed consists «t 

gr«r m estsne me gr aa doc«aLte. Zml~ peeeat ~ts, ao 

beds ~ tbnn Oederieisn nxe present in tho Predcnda ores, 

The bsds strQa north to northeest nnd diy to the east. goeanl 

toults& dowatkxosn to the met~ ~ tho strnte user tho entir» 

Fredoain aron. Displnoenent along nont oZ the Tnnlto in«rennes to the 

sontheast nntil they' nre lost Ln the HLcihcey sendstcna a«shor, Folding 
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has also occcnvad fcnccins bcead ~nominee. 

kftse deyocktken can' the Uaao aces in ~anbrian tkae Space~ 

icLtsccsLoms ccsd sstacacsiMsn seccc Sollosad Q a yer1od of ayXift aed 

eaocdon The axes sas ayLtn cocered bF Upym CcssIcsian asd Osdccciatccc 

se s, and palea of taensgcessmcn asd ceiye sea anseed. rn 3C1ssissiyyisn 

asd ~cscsdsn ties the entice %hens aces eas dcceed ~ the Omit 

isg asd folding of tho oldce Palsosod. e beds. Xatar csibcasmccnse of the 

satim Qaao region xccsuited in ths Cxetaeeoes ihaestaaes, Ihea this ~ axes ms agcLn ~iftccd, ths Cretaoeoes beds xweined bibb be 

eauee of thcSLx sopache yceitdAcn and ccncistanee to asatharh~ shUe 

the olden soaks wee seeded. Thea ~ has deeeleIscd a toyegcapbke 

bacCba sbUa tbs stsnstnse is a done~ 



The anther Ts Anaehtag to Ir. gech axe, heeA of the Seyerhasnt 

of geology et Arlhgtoa State College, Arlington& Texas& 8e help in 

the field~ esd to Rr. Iey stetshoff~ fnrnar Anetmmemwr at Texas A, h I 
College~ sho fLrst seyehrteg the auQssr skth the ~ area salk for 

setAonsi Syeetal ~ mat be sage of Or, H, R ELenk of Texas 

A h %. geology geyarhssnt who genre nabsehle seggestions eal help in 

flaM soak. 
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0%LCNT OF Tlp' FRFXORD A Fkc 

IITROROCMOH 

Tho Fxedoeia area is looatad in aentxel 1'exes apprcaLrcataLF 150 

medea northeast of Axwttn. Fredania is in ltr4rsa C~ abNLt ~ 
three wLles ~st of Rrady near the ~action of Fare Rood %54 and 

Fare Reed 555. (soe Ieaatton Icp, Plots X). ThLs ~ noasaroe sLxc 

silos in a xcortWxoccth dirocrhLon sad five xciloo in sa oc:~ direction 

with Fxedcada apprcccinatoly in its socxter, The socctlcesxc portion of the 

axes is in Ixscxa Conaty& the nortlorestexcx part in %r0cdlooh Cocsxtyc ond 

the eastern part in San Saba Coachy, 

Rothod at ~ 
Field wrrxh ens started in Ingest& 1550c aal oorcploted after anny 

short& irregular perLods of xagvxtng, The upping sas done oa serial 

pkxotogxaphs of tho Rnitod States DopnxMent of Agrionltnre series CJC 

1540 to 15-105, CJC KL 14$ to 51 148, and CJC S4 to R-ll, sade in 1958 

asd 1840, These have a lxSXXN seeks cdmiah is apprcocirxatoly three inches 

to ane xcLis» 

gray of the fexxcational ocmhaoto coro na~ cn the Rrotogxaphs 

free tho apparent aboard in ~ttea~ FMdonee of fnnltLng ms also 

sheen by tho abrcgrt offsetting of banshee and hills or vegetation, 

stoxeosoope s" o used to aoonxatolF nato ehsagce in topogxapby aad. ms 

usofal in the detection of txndtoc 



ITCysiogzccyb1aa13g the yzadoada area is situated on the zwzrth- 

eestera Gazdc of the Khuco Uplift~ Topogzaphioally this uplift is nos 

a baulu» uLnoe it is surzouuded on the east, south, aad west ter the higher» 

fla~ fozuations of Lower Czetaeeous age» the »cost pzewcQamt beiag 

the ~ Xtaowtoae ehiob fozes the Mwazds Plateau To the north» 

beds of gLssisslypiau and ~leuatau ago aza cczyosod as the c»cerlytug 

Cretaoeous beds bswo bosh ozodod» Tbe area stuiiad fozwcs part of about 

5500 cwLucro uiles af P~brLaa %yacc «ud aetcuwozIkto zocdcs aced tQted 

some sediusuts cdcioh aro ecyosad in the Lmano regiea. 

Tbe gaaexal topogzaphy of tbo PreiLouia area is sot zagged bat ooc» 

c" Ao of rolling bills aad shallow welles~ Ttcwse ham a Iiuear» yazaDsl 

arzcucgcescat frem diffuzecdkal cueshm ahtoh loccezed the swadstoue aad, sbaIs 

and left the Iiaestooe beds as ridges, The zddges aad awIIayu tberofzcze 

pazcd3el the strihs of the beds. The ~ zeIiug is about tcco buadzed 

fust» while the ~ elewation is lTLN foot, 

This part of seutzal Tozas is ~ Q tho Colozado Rime agnAm, 

Tbo Saa Baba RLvar is its largest tri~ ~ uad Goes tu a aortb 

easter+ direotiou about sewau ccLIes aorth of tho Pzedonia azea, The 

seals ~ are trLbutazdes to tbe San 8aba River» 

Tho ~ty' of the ~ ~ aze ~ttout» but a fee are 

spriug-fod aad fios all year, Tbo largest ~ near FzcwkazLa axe Loafcx 

Crook» Shah~ aorth ia tho eastern part of thw area» aod Lost Czecdc» whish 

is ~ Psgt uorth of the towa aad flows asst iuto Loafer Czech. Leafer 



Cxeah ea114xy is in the Pxc ahsim ooeplm asd is bxead wd oeeerak eith 

granite eeet ahiie lest Create mR other ~ axe In sedlnacxtarf rocks 

anR ooeqy' narroe mR mxe %ebaped soilage 

Clinate end VegetatIAcn 

The region is s~R becdng a rainfaD. of a~mte3g tcxsclf 

Inches a. pvpe Hooecer~ soot of this is ooooStriated in ~ anR coctmca 

red', In 1950 anR 1961 a seeare ~ bas roeQ. ted fron the deoreese 

in xeinfall to a fee inches por Pear~ 

Tbo ~tion oonsists of seder, cade, eeopci+~, oasti, anR geese, 

eith the latter mkhag tbe area good for pastors lands~ The ~te snR 

11m odc bolp in xxcppgngz for the nesCpdte grow ~ entirely on soil 

fran tha xacro sandy ~ chile the llaw ocdc gsnaxe11T grew on tha 

lRxcaf soils On ee&k plcotogxepbs the soatterxd seep@to apyaaxe as 

lighter areas than the ocks, 

STRRTIGPAPHT 

Tbe age of the rocks in the Llano Uplift xenges fxon ~aehxdm 
to Resent. ~, only Pg+4@sibxCaa, CmbcRan& 0xdcnr4dm, anR Resent 

rocks aooor eitbin tha oonfixes of the axw napped~ The secyecoae of fox 

nations aad wssksM or geologio scots presecct isc 



Nilberns forsathaa 

The aibrdan cosplex is tmsposed of the Psctsaddle schist' the 
VaDsy "-prings gael, ss& and introsions of granite The pachsaddle schist 
and the +alley Sprdngs gneiss were nosed in 1888 by Cessor% (10) snd later 
redefined by Sidney Paige (15) ~ Paige states that the Valley Springs ~ 
is older than the Packsaddle sctdst, but the writer is nore in fewer of 
Steosel" s iehrrpretstion (19) of the scbists being the oldest rock precast 
with the granite ~ected into thee aad ~ lgpers of gneissi The in- 
terbedded areLngssssrt of the schick mH gneiss within the Predcnic area 
amid be sore indicatdve of such an origin, 



The PackeacLcQe sohist aa8 VaDep' SprLngs gneiss wer» nappscL as one 

snit ~ of theLr inteAecMe4 natcocc+ gy' Ae the greatest part of 
the ~nhrLan oowplcnc in the Pregenia area is the gaaiss, OnIg a 

snail part is granite& «scL this lies in the esteem sonthsost~ 

Pwt soot of tho area mppeiL largo aassos of granite oocccr, 

Packsaddle Schist 

The PacgcssdcQe sohi¹t is ooaposeg of gregr to Mack, hLotite ancL 

hioti~mxshhedo ~ cchioh blather bsosn to Mack) a few cLoll 

~roon ohlorLto sohists are present. L foe thin becLs of grey, 
erpstallicnc narMe less than tso inohes thick ~ also fsencL at, see 

XoealitP. Botsoccn ~ of the bccis ~ eorP thin ~ of pink hdb- 

spar shLoh pxobablP sore ~sated fina tbe largo granitio cess to the 

ees4 

Vallep Springs Gneiss 

Tho Valley@ Springs gneiss is a piLckc gcanitio gneiss ~ frcec 

fine to ooar~inscL cnsl oeonriccg in bade of seriable thickness cgctoh 

generaHp soother pick aal greg to black» The becLs are coaposecL ohieHy 

of pink f~, ccLth bio%its, hen~inc «al cLnarte present as assessor, P 

scLcmcals. L fee of the ~s hccao angen-strcnctccre ccith pLcgc folcLspar 

as ths ~st geaim One Xcoar of pixh AlcLspar gnccLss has small oota 

heihcone of saga@&to present 

Intrastate 

Alnost all the introsim rocks are grcncLtos, althongh one ont-orop 

of nscLicc~cniod. , green cnsL cchite cLiorite was observe% in the ~st 



yart of the yrwwhs@a area Tho greaites are PLnhw i&~aehed sad 

esaw~iaed sad weather to a Cali greg color, The finer grained 

granites sre eoeposed ~ es@4ely of pink %@leper ssd gran ~+ 
The eoars~paimwL wardety, althoegh cealwdning snail percentages ot 

hearts, ylsghxLlase~ and biotite, is composed aostly ot pish feMsyar 

goals~ probabig aiszwt1hae, qp to eaa4alf an inch in sine, These 

larger grains dot the esposed rock snd cease a wergr rocgh matbered 

sorfnce. Xt appeam that after chaelsaI seathorCng of the plagiealsse 

and bb@Lte the ~ ~ grains «a the eaposed ~ are ~ 
haDg wea~ ogt aad loess the rwwsLsteat pinh Adkglar+ ~ qeu4s weins ranging np tk oas foot, thick sera focnd in 

the aetanorphic rocksl mm contains large grains of pish feldspar~ 

L yeyatite dihe of graphic grainito was located in shLch the fiesh- 

pinh faMspcx ooctained grey, striated quarts ooe inch long end one 

eighth of an inch long. 

C ashram 

sochs of lower and mddle Caakndan age are absent, thos the yooce- 

ost Palooaoic beds axe the Upper Cawkeiaa cedieonts Those aro xeyxo- 

eeated + the R. lsp and 7/ilberns foraations, 

The ~ RLlsf was first osod in the ~ series as described in 

1889 'l0' T. 8 Cosstock (10) w and is froa the Rilaq' Lknsxhains Ln Limo 

Cocnbt. This rosh unit to~ 5054000 foot inclnded the appar beds of 

the ~ 4y Rickorg sandstone sad also tho Cap &buntaiu llsestone 

This sano author proposed the noae ~ series for the bede 



bcmeath the Riley swrbm. ~& Sichxri Pcdge (15) in 19D. shcwad the 

Ricgcorp bogs to be a~ part af the Riley serice~ Paige proposag 

the xmm Cay Scmnlain forcmCLon (16) for the Hxestcme betis owarlging 

the siakoxy. Xn 1957 Srigge (5) nsaag the Xtcm Imcxtcdn scsxgcxtose ~ 
bccr af ths Cay Sowc&dn fonmtion Thee the xssm Riley farcmticm was 

intcMuoag lory Cloagt Samos, sxd ~ (5) cccd inoicahm roche knows as 

IKgkerg, Cap Icamtcdn cnx8 lgoa ~in. These md. ts axe now designated 

as mcabers of the Rl1ay foraatianc whish is 9ase5ate+ abase the Pre- 

Csxkccian sng owwrlcLin by the tCQhem faraaticm. The total thi~ of 

the Hi1ey foxcactLon is abcmt 650 feet, in the Prew%min axwa. 

The Wilbaxns foxcmtion mes naacd by Paige (15) in 1yll aag inelegant 

all the Cwahnten xoatcs abowa the Riley ewricm ang below the lDXenbnrgar 

grcmy, The xxxne was obosan fxcm lKlbarns Oicm, Lb' Ccmntyc Toms~ 

samos (5) snbsiviscd this forfmttcm ixxto the gslge senlstcwmc the sargan 

Creek lixtestooe, the Pcdxxt Pwah shale sail the San Saba linestcme ~i 
The Pcdsrnales dalcmite mmber is ecpd~ to the Bsn Saba Xtaestcwm 

bat is a~ in this area, Coastoek nay the namm Katssey sex%as& 

Lecm series& sxd San Saba series for ths ~ Wilbexns forsatgoa~ The 

Xatcmcy inoln|hd the ~ Felge, ikey Crash& ang Point Pteeh ~ 
while the Lean sal ~ Saba series inolcdeg beds that later were fncmg to 

be Oxgeeiekm in agei The Wilberns formcticm totals apprcschately TOO 

fest in this@ness, thaw sskhg the Upper Caxgxcian 1550 fast in the Pxegcsda 



At the base of the ~ is a white to gallic ooarse conglcswzatec 

ooccposed of pebbles of qczcrta fZos ocwwstghth of aa inch np to two inohes 

in Clssster o~d togsfkm + a ecsibinatkciu of izccc cccida and cdiicca» 

Abaca this is a sane of white, yeDowy aad bzowag fine- to ooerc~+%+ssd 

sesdstones~ Howecer, the cccin part of this ~ is ecwcposed of red to 

S~~ t ~, fi~ to coors~, fZdable, fszzccginons sand- 

stone zhdoh geaeza13p oooccrs in beds one foot thief althaegb sccsc eze 

zcoze aacnzL~ bed P. Naay of the sandstone are fzaotnzed and bare 

veialete of qnarts in thea. Thin cCLl~ icnd shale ooonr at, the old 

high scbool on hejc goad Ngg south of Fredoczla, Oooacdceel phosphatic 

bzaehloped sheDs are ~ in the appar ~ bedsc bst asst of the 

beds eze not fncazLXifcoons. At the top of this seaber is a fifteen to 

tcwcntp foot seotion of daztc zed-browne wadi~rained sandstocce ccLth swah 

oolitio hcccatite wnd a fow bzaobiopod shells. ThLs is the tzencCLtdonel 

sane betsem the Dehors cozA the overlpizC Cap Woantain sccaber. These 

upper beds weather to n bright rcd soil end say eaccL3g be identLfied Ia 
ths Fzedonia area tbe thiokaess of tho HLe3cozgr ~ varies between NRO 

and 440 fret booauoa it scs deposited on a zero ineyQar snrfaoe, bat tbe 

awerago tl &o~ss is aboat 540 L'eeti Sinew no onetime sxposnze sas 

awailicLds for oznct coasnzesentc the thickness was detezccined froa the 

ccLdth of snrfaoo cccposnre and the dip angle. The tlat. dmess of tho other 

cwscbers was datelined in a lihe cccnner Topogxa;:. '. AoaDp the Hidcozy 

sandstone ~ fozzcc a edda, flat lowland gene~ under cult1zntion 



k fee bills in the ~st corner of this area ere IKcborff bnt those 

are tha result of faulting 

Cap %nmttain Ehaestere %elm 

The Cay %mntcLin limestone oonfomahly overlies tha Kcihory'f the 

dividing line being drawn where the end, um oaibomte ~ the sand, 

On aerie& photographs this ~ mef be peed by both a wegetatdonal 

and a topographic b~ Tbf lower beds are a fi~incdf dull fed to 

light brown, oa1ecceons smwhctone eod weather with a daft greg or Mmoh 

~ found ~irained, spefgfledf ~~f sligy~ 
glemoonitie limestanes with yeDer ~ and some brosnf Xeahmted ~ 
1imestones which weather a light re& to brown to black, Scen of the beds 

oontain braoh$. oped chel1sf emd saa31 alustars of ealoite and ealoite seams 

are present in ~, The thh&fms of the 1ndivhhcal beds ranges from one 

inch to ~ feet. The ~ thichness of this member ia $$ faeti 

A short bat waO~ccyosed saotdon of the Cap %eetain ~ was 

mao+fred 850 ym4s north of ybrm Red %B about, 48 mBeo east of Fngbcda, 

Xg. rd ~ m to gr. ;. „~„ tm~edf twah ted' 

some ooarse3g orfwtalline with white olnsters of 

083ANe J weathers a gl~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ 8 

Xg. limestone- brown to ~I nedinm-greinedf glen~tiny 

waatherw twn ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 If 

il. Mmestone- grey to purple, san8ff weathers ten to bleak gfTc 



10. Khostone- gray to %seen, Xaadnated~ M~dned3 
esethers grey o ~ ~ ~ ~ ~ ~ ~ ~ ~ e s ~ ~ ~ ~ ~ ~ ~ ~ 1 4 'I QLQ 

8, Ltaestone- red to bpoen and 'lghitsp aedjgl~zaineds 

gRQoonitic 3 «satkors a da1% red o ~ ~ ~ ~ ~ e ~ ~ ~ 7 

go L3nestone 1%4K~yp ~ fi1~xwKLI!edy Ssndyy 

%abated, ~~ slig3rUy glanoanitic3 

'Isl@ers grey and sed ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ * ~ ~ 5 

V. Linsstone- grey, sandy, thi~bscMs8, ~Me, glanoonfties 

oocsa3onslly lasdnsted3 weathers grey tsn. . . . . F8 

8~ Linestone- ge~3rsen~ sandy~ laatnsted& glemoeitie . . RI 

5. L3neetone- gray, len3n ted, gin~sined, el~a 
sendy3 ~there Masg: to gray e ~ ~ ~ o ~ ~ ~ o ~ ~ ~ 1 

4o Tenne~ dax%-grey to porpRsh-leoen~ sandy~ X%ae 

grained J itdamei glaneonktie 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 

5. Ltmestone tsn, very fin~ined~ sandy~ 

glanconitiop slÃlClors gw~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 

Qhestone- dsik prey to light purple& ghmosnitio3 

1Ieathers troen e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ 8" 

l~ Ltisss~ grsy~gesn, oryetaXIfne, Xfaoniti~sined, 

eeathsre reddi&gsy i ~ 4 ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ e ~ 1 5 

Total thie3nssee, ~ ~ ~ 54'4s 

(Lsoally m!3te 4 ~ V grade into one nasgkee nnit, ) 



Topographies' the Cap Ioastain is foend as 8 sordes of bills, far 

the linsstons is durable in oospardASSL sith the ooealying sad nndsslying 

sendstcae ~~ The 1colated eshsrop in the ss~ peart of the area 

is a erall bH3. ~ by this lissstoee 

Q. on 1hnnrhdn gandslAlne ~ ~ of the lacdr of olchsrops snd snail sbsitigrapbio ted. ~ of 

tbe QNhswr the HARL %ÃISLtsin snd eolge sere napped as one cslite 

The QARL %lnntain is fear tho lost part 0 ssdil~tclinedc greene 

g1suaonitdoc fr%abls sarldstone. 8080 of the layers axe 0 PnrPli~» 
acerb-grclined ssndstcaa. Tho base is ~ + a cdlito, aUglrQy to 

highly glsnooclitior nedic~cdnsd linestose eontclindng SIC' bsobsa frag- 

sents of mlobitee. a fes thin lcOccr of bard, blecdr t yallsec cdsy 

izosstorlo axe present~ Only oae good ostsrop of this nesbar Isle fonsd in 

the acddre area booance of its pore' resi~ to saathordng «nd asosbnle 

gilbo m pnrsatdALn 

volga IcsrhrtorsI Ssskea 

Tho %Qgs nsshse is oonposed of yaQA7wc ceangec snd Iedc nsd&~rcdrlsdc 

frdALbls sandstone. %hey b~larllle irocL ocride nehQm up to MIL in dis 

aster SSILthar oat froa these beds snd ar» a good snrfaoe indiootdocL of this 

seeks. One nodnlo fosnd sbose& iclprolndALos of braobiopods, The origin lf 

the iron is probably in the seathordng of glsnoonite in older beds, The 

yance(4dL sandstone grades %1Lto chitec oollrel~insdc osloarclons sandstone 

and thea into linostAna shish is the scarifying Isrgen Cxeab cenbez ~ Sons 



qnerts scans are yrosent~ aad the Nsdns ere poorly oi, anted by iron 

edda ead sLHoa, The oekdne& Idea %contain ead ~ thickness in 

this area is aboat 80 feet. ill the ~ areas of these ~ 
hero bosn Inhered by eredm to fore ~ ~ tho Cay Ssadain 

Xiaesteae eccl tho ceex1pIxg Iegen Creek lieestose, ~ Creek Iiaestoee Ieehea 

The %xrgen Creek lines@ace is a ehL~&4mma~ aed~xabeeil 

to coarse-gonad~ sandy& glenoonitic Xiuestone shish generally mmtlarg 

a dull red or grey, Beds ccukslning ~ fragaonts of ~ ere fomdq 

charters in e grani, fh~reineeR ~ ~lhtly gienond. tlc lieest ne 

shish also contains seall leahm trilobdto ~te, Qno thin soBd 

layer of glauconite ees focnde as eas else a shits lieaetone costa@ming 

fregaeets of Police sendstone. The beds ere thin- to thich bedded eith 

e fee sheds partings, asd in ~ the bedding yXanes ero savg. Ths 

crore@. tbldcness cf this ~ is lgg fact The Surges Creek lieestcee 

resists eeatberLng end thee oscars as a yeaeineat hill saber in this regLoa, 

Point Peek Shale meeker 

The Point Peek ~ is coeposed chiefly of calcewces shale, ah 

though aeny cox~laeeratos, Xiaosbmca& end reef-like &Ac~res are hednde&i 

This aeabor nag be suM. sided into the loser shale sectLon ca% tho upper 

bichora sane. ~, in places tbc ~ of tbe ~ ~ ~ not be 

ceact ~ bLcherac also occur in the San Saba aeaber 



The shale io grey' to greens soft to bard, sLlty, ea1sareous, un 

fossQiferous, snd aastly thin bedded. %ozZF intzafuxsational conglo 

aerates oouposed of flat-ysbbled» green liusstone greyuszts eze inter 

bedded zcith the whales These oonglswwzzete beds average three inohes 

in thichmess, with a few as much as fifteen inobas this@ Nzuf uf the 

liaestczzwz fzagSwuzts are eeeeeh with dendrites. Thw ucaeaeus thin ltwe 

stone beds in this ~ wze either gz~n and fin~ined te swh- 

1tthogzapbic or white snd ~Incised containing rounded glzmeozxLte 

The reef stroetures eze bLo~ ceH bLoheeas sud are found in 

the upper part of this sesbm. These torus are used as ~ (11) 

Bathes thea. : ~ is a lens-Iihw ~nze of oryuZLo ceigLn wtdle 

a bLostrcwws is an axtensivs bedded strcuztczre of oryuZLo m~. These 

reef shruetuzes contain asy' "oahbage heads Those aze wzclsoreous oon- ~ bends ranging up to ona foot in cLicuswter «ud aze zeze prewzQwzzt 

in the lower part of the biohera sons, most of the bioherjzs range frost 

ooe foot to about three foot in thickness zcLth tbe ua~tp about cern 

foot ~, +W west of the Pzedozda fault in the northern part of 

this arear one reef structure is present ttuct is apprcccL~ forty' 

feet tbXcdc. The bCLohsrus are light to dazh gzwy~» sublitho~pld. c 

I~stones which woothor to an unsown pitted Ipwcf surface 

The thieIamss of ths entire nosher is a~ucte3g 840 feet in the 

Pzedonia area. The lower Pcdnt Peak is gencralIp found as a topogzaphio 

low oz a '~ between the zero ze~ biolzezwcs cnd underlying morgan 

Creek linestones, 



;" velL-d1splayed pa"tial coction is exposed gust e-. st of i redcnia in 

a road cut on yarn Roid 386. 

Point Peak shale mecaber 

12, Conglaaerate- green& flat-pebbled limstone conglo- 

~~ ate; disc-like fragsants 3" x Q4" ltlCll 

lli Shale- grey-greene soft vith 2a calcareous concretions l~ 

10 Ldjaestone-~tan, cublithographic, reef liJncstone, 

ring-like nature on yellow vecthcred bedding 

p 1 no j i rcdes into dark gF%p ljsestone ~ ~ ~ o ~ ~ 3 10 

Shale- green, calcareous, ndnor faultinga inter- 

bedded thin grey~ granular ~stones, . ~, ~, , 6&l" 

8. Shale- green, soft, , calcareous, interbedded thin, 

sandy, nedi~grained li. -. ~stone seathering 

a rough grey, brcsn, and thin green, glauconitic 

Lssstone conglgR81 ate ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 

7e ConglcIae 'a'te brown to greyy f lanai pebbleda IilQestons 

conglceerate containing glauccnitej fee pebbles 

covered With dendrites ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 2 

6 Shale- d~rk grqy green, sandyj few interbedded 

grey 3cllSted lilSstones ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o2 6 

5 ~ Idnestone- brown~ fine-grained~ soft ~ sandy, speckled 

With IiL'Afrite stains ~ e ~ e ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 
Limestone grey, fi~ined~ shaly, weathers to a 

purpli sh brosn ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 



3o 0+ pcrpley soft t ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2» 

2. Li. -. . estone- dark grey green, fine-~ined» vith a 

fev lignitic st~in»3 gl»noonitic, one thin 

limes4mw conglcmercte included ~ ~ ~ ~ ~ ~ ~ 8» 

1. Shale and Limestone- in'. erbedded grey»green, calo~ 
thin-bedded shale) grey to green» silty~ ah»3y» 

limectone~ both vcather green to brovn ~ ~ ~ ~ ~ 40'7» 

Total thickness ~ ~ ~ ~ 59 7 

San Saba 3dmestone Naakee 

The San Saba Iijaastone is the vppemacst member of tbe Caiabrian. 

Tt is composed of vhite to yellov to grey, sublithogr»phic limestones, 

and tan, medi~%mad, sandy, glauoonitic limestones 1 fev red» fine- ~ limestones are present, and several hioherms vere obser»ed in the 

lover part oi' this member in the Fredonia ax~, The beds vary frcm tvo 

inchea to three feet in thickness. Most of them veathar to an irregulm3y 

pitted, grey surface, but some oi' the lover beds venther to a yeliov-brovn 

color ~ 

The dividing line betveen the San Saba member and the aver3ying 

Ellenbmger group is taken at the last appe;rance oi' glanconite» Other- 

vise the beds are ~ddnucus vertically, and no good stratigraphic break 

is e»ident. The total thickness of thc San Saba ~ in this crea is 
abwxt 270 feet 



~ 8 silas eeet of Fredonia. 

Limestone- vhite to grey, sublitbcgraphic, slightly 

sandy, finely crystalline~ thin to thiob- 

b' ccded$ veathors grey ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ 3 I & 1 e e 

28e Limestone- grey to pink, fine-grai~~ sandy~ 

voa there grey e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2I 5 Isa 

27. Limestone- vhite to grey, fiI~ainedI glaucozLitic, 

xathors re%~ ~ . . e ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ 1I2 

26. Limestone- greyI ~oined~ veathers gr~een 
25e Limestone- red, fine ~~iced~ vonthers red . ~ ~ ~, ~ 1I11" 

24. Limestone- grey-greon, medium-grained~ veathers grey tan 3I 

Limestone- ~, coam~ined, giauconitioI fossilifez 

ons ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ 4 

22e Limestone- redI fille grainedI sandy) voathers red e ~ ~ 6I 

21 e Idnestone c~ j fill6 gr ined f 8 andy I glauconite 0 e ~ y ~ 

20. Limootone- red and vhite, glauconite, coarsely 

cryctallinee fosailiferons; veathers red. . . . . . . 1 2" 

19e M~stone red' coarse pgmined I glauconitio q limonitic 

st ilMd $ voatbers reddish purple ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 3 

18 Limoatone- o~y to roddish brovn, medium- to coazse- 

c&inedy condyle glanconiQc ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 6 

17 Limestone- grey to greenI sublitho~phic; voathers grey 8IMa 



17 

lge Limestcs»- bsosn, fino& crystcQL4ngf ~f gbsccfcnitgc 

15 LLlsestono grsgl'f snlQlthograPhicg tsn ~s ~FQXlwi J 

fsd fss thin lisost4N cong~tea ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 30 

14 Lissstono tanf gffmrally sandyf fif~pcdnsg to sub- 

lithogffLphLcf thin to thich-heckled sith clng4frs 

cf Shits Calcd. te np to X/2 inCh ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ 0 g 

15e lgco~ white tc, . rsy to bsosn, ooanfsly crystal1ino, 

PpX5LQCOnitie ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ k $ 
' ~ I ws 

12e LLmsstone- grcgr te tanf suhlithographtcf glnnconitkc . . SIP 

11 Ltcestcmo- yeHo~nf suhE~phic to finely grfmnlazf 

CQn tc thit8A@484f glacocmitie ~ ~ e ~ e . e e ~ 7f48 

10e Lifnstom yeQeskmf ~ratfndf safdy e ~ e ~ ~ ~ 

9. Ltnestoco- Shits to tan, coarsely granshfrf ~ 
glIICCGCMc I fCSSiliferone ~ ~ ~ ~ ~ ~ e ~ e ~ e ~ e 1 fP 

8 IWnsstcme- Shits to pg y to lmcwnf finely grenclsr to 

SCMthograPhiof this'~ ~ ~ ~ ~ ~ ~ e ~ e e ~ gf 1 

7. Lhestone- grey, sghlithogfaphicf glauccrciticf 

liaonitiC Stainsdf thi~dfd ~ ~ ~ ~ ~ ~ ~ ~ ~ e g 5 

5 Lhfghuaa- greyf ~rainodf fdtb specks of yokes 

SXd lNhite CslIBO e ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ 1 ee 
}ca 

5, Linostcno- yellca+eosn, finely crystalUce . ~. . . lf gs 

4e Lisostcnee gWp4$I f SnbXNIogrfgkQt ~ e ~ ~ ~ ~ ~ ~ ~ 1 

Lhfostcne- yollosf tanf glfcfconittcf Sith bsosn spfoks lf48 

g, Qnsstone ~fan tc yeses, finfdy crystallisof 

fOSBGiferonsf gINNNC e ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 



l. Uaaestose- brown~ fineIy gremxlsr, fosailifexccs, 
Aw QISccoRLtic ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o 

Ordovicdsn 

Rlleiheger Gro~ 

The onIy strata of OrdcnCcian age in the Predooia area baiceg to 

the Ellenbcrger group, ~~ beds are of white to grey ~ schIithographic 

to grmaCiarz dolomLCLc 14utam «ith saall seams of calcite; gray to 

green» crystalUxm linestoue with a fcw chart nodules' gray ~ ggeLaaIar 

dolorrLtesI and ooae phd~ ibm-greineL liaestoae with csall dendritesi 

At cne locality the dolaaites a~red alsost reef-1Lhe, Zn ~ 
the Pleribmger is mll 'bedded with thin to thicker. layers which mether 

to a ligot grey and canes a relet'waly ncewen topography, The thichness 

of tbe XXIegdwrrger gamp in the Llano area is 8XO festq bat only about 

800 feet, . re present in the Predonia region 

All deposits free the ordceieism ~ natil the ~ sre mLss- 

twg in thc area sapped~ The youngest s~ts~ eratudicg ssntle ani nn- 

consolidated alhrah& deposits+ are ~ ccnglocrrrates arposed in ~ 
of the streaa beds, ~ else were they o~. These conglcranates ~ of xeaehH fraNasnts of quarts, sandstone~ and liaestoee rangLng 

np to 8)" M length~ with a asxlam thickness of the deposits abeat sir 

fest, These deposits are slim@el fill that ms later soliCLfged 



The Pregcada ~ is sitaata1 on tha aortkmstean flank of the 

LXaso Uplift~ Ctcc3rheally tha Lbcno UPBft Ls a chmceq mines the bags 

all sip eeay from the P~hcabmLaa ooae, bat toyogeeyhieaDy it is a basin, 

Tho Crataoeons XLacmchmse ria the adam boeaase of theLr caqerLor yosLtien 

e3aL reccLstanoe to aaa~ aml ~. The rim is thaxe&ee higher 

thea tha ~t ~ a largo basin 

In the acme limLte6 'ty this yapac the naia P~hwhriaa oosylax Ls 

to tho asst mith tba sedheeekary reeks strLldng north ar northeast ccmL 

dipyLsg to the eas4 Both fnMLng an6 fanlting hearn oeoacaeiL. The fnlcL- 

ing is not sharp bat oonsiste of @wed ucabQatLng marys, All the fanlte 

sbriha ~ north sack 5 48 E~ cnaL the fanning Ls balieasg entirely ~ aith the bloat to tbe asst baring somaL ibsen ia relation to tha ~ Mooh, (See Caologio oros~aeties» in banc ) Only cse Knit 

ylane ms o~c amL this dipyel 85' to the assi, The 8Lys of tbo other 

thales 4!e bop@ «NRSC to la M4$ICI Sl 4' W TIN ~ ~ alWg 

these fanlts aas mrQad. , bat tha yossibLlity of small horLscaAal dis 

ylnocaaaA is not amLBAk4 

The . 'n@onia fanlt onraas from ite norI~ocdh strLbe to a 5 48' X 

strLha Ln the souQmra yart ef the axeai Tba Omit is asaaeH oars. eal 

amL shoes a vsrtioai gisyhseeaa* of 1500 fast in the north caaL sooth 

share the lQXenhceger Ls droyyacL ~ the Cay ~in aacL LLcgcoryz enik 

a ~ of 700 foot in tha ~ part ahera the Elledacrgar is in oon 

toot aith the morgan Craih maibar. The Omit brLngs all ~ frma tbe ~ semahrtona ~ the %organ Creak limestone into contest oith the 



Ellscdacrger~ This fault yrobamy oeetdxcoes ~ to the ywxdcoestc 

hect cN evidecnce canc found by cddob it scold be trooed~ 'des area tbccce 

is relattxedy fie~ and endorlcdn only ly sett eaadstoce, so ne 

toyogxayldo or vegetational ~ is ~ 
Igxaxr feelto axe pxeese4 both nesth and somth of ybedacde. Tboeo 

to the south strQn g 20 E asd sorry teo sXkeers of Cap Macs&de lies 

stone icdo tho 2bkmgr sandstone, goth af those ney be ~ ~ 
in the fiam, The faults gxednally disappear to tbo northeast ixdo 

en nsdofoxaed sequccnce of rookery these it is meet libel@ that tbe 

noceaset eas of a xotaCLonal natnro cd. th tbe displaeeeesA Lcmcceasing to 

tho sou@met, 

Worth of Prodcada is the F4M fccult-a largo ncccccal hmlt striking 

g SC E and diexcxptkxg the eatixe Uyyor Ca~ac soqcecnoe Noatbarkng 

end excndon oeuplcd eith the ~ af tbo baal bam obscaxced tbs areas 

at ths ends of this fault sbotbor it dais scxetlxae to the xcxrtboest 

ox the soathmst is mooortain. H~ magcxttede of displseeeag dwcroasoe 

to the ~st, and tho fault disappears in tbe Sen Sale Maestoae 

Tbo northern block mooed desa in raletloecddy to the scaxtheexc blocdc cdth 

the force%tons offset dno to tbe tcescsetlon of tho south bloch Q ereshet ~ north e serLes af parallel nccmxal faults oocuxo, Those are 

cdxdlar to the yield ynnlt neatleeeR abeco eith all tbo Caxdelsn ~ 
being?@eh' by the xgoeaem4 

Harrow elternatdng outcrops of Hicdcory sandstone and gxoxdte ywha 

ooaar in the ~stern sootor Pwt eeet af tbo Tbaeas feuQ. t. Since tho 



axes Ls relatively leanly the Hlahery sandstone probab1I oeonrs beoaaee 

of its pxeservation Own erosion + having been deposited in los axeas 

in the pxrayioa+y' ~ pxyMaxdadan gneiss, ~y it is also 

possible that these ~ beds ug becca been doanfanltyd ~ the 

gneiss simLXyrr to mceaymyat along the Thomas fyaylt~ 

The Thomas fanlt gtrfhee W 15 E amd dips 80 noati ~mhrdam 

gneiss is bros~ into oont. et eith lose Riohrnrf sayydstones, ginae 

the Caxdyxdan sadimwrts axe hsxe the ~ mall and moyad d~y 
the feQtdng is definitcdg noeyyal 

Qxoydy 18xbxby~» tslxps probab+ oanaa tho side ~ of PQggggg 

syndstone in the seamen paxt of the napped axaa~ gdnoe tbe ~ of 

the Pxe-Cynybrdyyn comply ms nrmyyynQg exededy the sballo~pping ytryy- 

elines in the ~ axe probabLI eamon ~ a eea8dmtion of oxdgbyal 

dip and diffewmtdnl coagyMdkon sacr lanai higbsi Rome of the bi~ 
dips in Ioangar Pe3eesdc xochs ayXf 'be the xesnlt ef nyayyan aplift oyax 

the axes It is possLble that &Wxe ~ be faults in this seotion bxdng- 

ing Ehkcey against RLchnify bnt sinae tbe axes is ~ nndsi onltixa 

tLon, theii presenee waa&d be diffionlt to pxoee, 

The ~ fault brdngs ELydroxT' ~ CeP Rwyntain; thnsy the 

three ie less than three hnndxed feet. It is diffiouIt to ~te ~ beaanse of nnyyex+ainty' as to the stxotLgxapbic positLon oi' sorry 

of the be&a eithin the ~ ~. Tha Cap Smyntain Ximestorye bc4h 

east and eeet of this gault in the yanxQ~errlmal psut of the azea foxms ~ NyaD ygayolines ahiah affyyet the eonxaa of the tcibebarg stream 

fleeing neith into Lost Creat. This ~ oanses the eida Nxposaxe of 

tMs aeahe hexa~ 



~ north~ and east of the Frcskccda fsolt» is a seals hill 

shish is tbe %chest. part of the scca capped, Xt is sapped tH' a reeks 

tant reef lksnotone of tho Point Peat. Horth of this~ repeated ssqmnoes 

of Hioborf aod Cap Hoon~ ooosr. Tbrso ere faolted lisbs af Syncliaw 

and ontkolines eith the faults ~»1 to the strihn of the beds. Tope 

grapkxkc 227 they oro alternating ridges asd valleys eith the Cap Honntakn 

3imstone as the ridges, 

ln the oontr&-'- port of this area tbe ~& 

3m mba ~~stonec end the V~dxngsr linsstcne are sarped into tee 

largo sgnalines ~ hne been faulted on the east side, 

kge snd Casse of ?laaltdng and AARLng 

UySft in the Llano sxsa oeeemeR in the kate Halseeeka, Cleek 

and Harass (7) bnkiaead that the aoveaent ma y~)amp' in age, The 

Hka~gdan deposits are ~ ia the dkrestkon of the Lhmo cmaa 

ehkeh indicates that nylkft nak' hne started bf ~HLsskssi~ tkas 

and sontimsisd into the ~eanksn ~. 
Since asst of tbe faalts in the Qano area strdhe northeast to 

~st, the aplift seed not ham bess a trna doaal spkkft Cce@aesskea 

dkieetkon probebl7' folded the beds @pnme 

Tensional fsnlts sssld oscar dne to stretobing of the beds, snd their ghg53~ 

would be at rkght angles to the direction of tbe foreei 

HAVOC CP TH" ZVsIOH 

To oocarnto3g detenshm the history of this crea~ the entkre region 

of the Llano ~ snst bo ~ered~ fce ~ of tho kaportant fovcations 



are not present in the IhsNed area studied, 

In Pro-C~ tLus gedinczztg uazu Avnsited czar the Llano crea 

iu the fore of gbaIe and Iinegtoue. Subgeouezzt defcrsatiou caused uplift 

and foldtug, net~or, Rosin, these 4eposits into sctd. gtg aud a fue beds 

of nazhte. Phage beds ncc coucoge the packsaddle schick, Batholithic 

intrcgicus of ~te occurredz snd separate i~oug are recede'ged 

in the XIJR90 KT88. by a~ (26) z 1) iha Teen ikllzntsgnz & pLAky coarse ~ dzesdtc, 2) +~ (htzNn, a zdzdz cnd ipuy, medius-Lu~ pgunite, 

and 5) Cuz Kxsd. ioz a arsy~ fine-eliza& bioti~zgNa 

Tbo azra gag not cuzured iu the eariiest Palzzogoic, and the Iand 

gas exothzd into ~~ relief+ X5 gcaaz axe. g arbÃ7seg 5%sad shill in 

others the eeathezed zetezdal ass ~ back and fceth by uizzd action 

until ce1y pure, chitez zuunded, parts gming zenaizzsd fzcn the NzazZLte 

and zetcnorpbic zocbs. zzarneg and paztdnscn (0) fused vwztifucts in the 

Ieger E5, zwuzzy sandstone gizdny eVldezuze of eolian depogitbxn. Itza first 

gec esezoaohed ou %s land fzor. the east or ahrthmst ecd reucz4uzd this 

na~z gbich ubeu soli, dLtted ~ the shits sandstone ~~ tu the 

bagal ELckory, 5zny of tbe yczszter beds probably ceatatnsd a~ 
g3enooxd. te chich wegthezed tc the pzegent zuddish cole+. 

As the gec ~~~aged, legs snd lsgg sand eag bzdnC deposited and 

calcine carbonate beCan to bc pzeciyNcted frcn golutiozL, Tbs gaud thus 

Czudsg inia U. ". e~wne gbich ig the over~ Cap Rcnnxtzdn naeber. CIau- 

emits occurs, shish ~ tc ic. "Seats the. '. tbo ge did cot at~ any 

Pz at d~» Ag yet nc defL~Stc zeageus for Qx forzvltlcE cf CIaucouite 

are acccptcMc to a11, oui. tW mu=zul aCreoucnt ig that it LnPXoateg ~ nazdne deposition 



I rwpossion %Dosed ea8 spain closer to ~ cod~ate in the 

fora of the Mon %mrAein ea8 Welge «ere ~ted The conditions 

fhmxehLe Ae glsaconite deposition oecarred, ead tbe asxbnm awaeA 

of gsaoonite is foand in these bus, Sons af the beds ere eating 
cosmpose8 af ~ of this eater&6. ~ The eidespreed etrilobite beche 

indicates s aeritic fences. 

Either ~ enter or enter of greeter deoth then rem&ted ia 
the deposition of the Nmgnn Creek lines%~. (Onuoonitr is ~seat 
in ~ s11 of the beds end m . , to indio. te n chcsdcel ~~sit) 
hosevsx, may onerts dreins ere ~Iso incr~. 

The Point Peek shale fcnm8 es sbelioeing of the sc. s ~ccnrred 

The ~farastionsl co~icaerntcs gkse sridenee of nnstcble conditdAaN 

ns the see level rose sad stdmMed ~ its deposits fornedq the Sea letaL 

droppedy e~ partial~ solidified beds to ~ forces 

frndsents when ineorporeted into yoanger beds fnraed tbe fln~bbled 
Iiaestone eongloeexctcs. ~siee trensdregrions ceased the shale 

to be deposited. Xn sewezal areas fsenreb?e to m~ nrdenisms~ reef 

straetares free& semmmaded by fine detrital sn~M ebicb ee~slly 
earn aneze8 the reefsi 

I 8redusl ohmage free cloy to cele+sons mtter censed the tsea- 

sition into the Ben Osba 19~s. Host of these 'Use~a are 

sendy en8 ccntein ssell ~ of g~te. The oon884ons WvceabXe 

to gXsaoerkte chsnded ~daniiy, ~ finally the deposits bccnae eatdze1y 

s8Ltte or grey liF!ststone de%odd of gsnccnitey x'5, ". eel+8 the end cf the 0~ period ead the beginning of the Ordceichm There sns no sdth- 

dmsel of the ~ bshed these two perIods~ 



The mlcadcorgar gray io the ceiled cd of Cadeoieicus ogo in the 

I'o other CrcLooiehm or gilnrLan deye6% ere ~ in tho 

XXeno ~ shish indieotoe that tbo ~ asst heeo oCLthdreoa for s 
long yeried of tLas, The seas ~ enid the XXeso asm in the 

DeooaLsac, sad in the XLLsaLsslyyLon tho thbadng of sedhoasts in thLe 

tiao This nylift yrobaMg oontLjase& into tbe ysaosyieaaLsn yerdod ead 

censed tho folding snd famlting yreseoct in the area, The «see4 yood 

tdoa cf the P~saaLea sess is ebaeum ~ of tha Xeag yeedsd 

of eaoebm boteoea that ~ «nd tho Lhetooeeas. %Os oeesicm effaeleo4 

aXX the aLBer fCcsactLons+ ssd the~& tbo Cxetcceeocmo Xiaostem rests 

eo tho booaled bode of all oorXier ~ xeyreesahad in the XXsne 

eros. Those &XXeaLng the nylift there eos on interoal of eseclmo 

thea sdbsLdoeame chile the Cxetoeecooo ctoaee weo baLng fcaaadi 

The final «Xeoetkon &sa the ~ eeoeered in Cretooeoes tine aLth 

relotL~ ao deferooction, leaving flat-lying Xiaostcam eoar the ontLee 

xegLoa These beds were thon strlptaaL Pea the ~ of the dona by 

«res~ ~ o toyogsaybie basin. The yaws' dcCP toyogroyLy is a 

rasolt af ma~ end ~ sinoe that the akth Xtseeab deposits 

of cooiLXcaencto ond ~ still bsLng faraed~ 

ECONNCC 1IPORT QCE 

Tbo Satn in&ostries of the yredoaie area aro fcccodllg csoL RaneLdng 

Tho 5uaoro rc4so ~& oottoa, oora, esd soP beans in the ~ 



~ fneeeeL ~ + the swamp begs. The fLabls navar auXtLmtLoa~ 

go antang seer sose of the XLnestcesa legs, aak in the nerlkeees 

an% ~ yarts af the area the feesdng Ls on gsanLtga edX, 

The hLXXs ere emend + ~ esgstathm to euyyart eheey~ 

sattXa~ aal geste, lr ~ snelX stxeemes or Xaw areas~ tents axa 

a&de nhLah ~ hoM aeter a11 pwr, Sons of these aea eyd. yyal aLth 

aeXls a$8. 1cLDCIRLXXs to yanp ~ter L1Eto tt854o The aeXX ~ter Ls %0$Qg 

fnon the gLegeaT sandatooe. The sag nyyar ~ sandatasae are aXse ~ nsa& for coal eeelaX 
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