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Purpot! and Scop! 

A letter tram IJ.oyd L. BowMr, Cit7 Clerk, dated Januaq 81 1948, 

in behalt ot the tCMl council and Mqor vialter Caaq, indicates that a 

serious shortage ot water ia laced b7 the toY~ ot Blanchard, McClain 

Coet7, Cldahoma. The tcnm ia near the eutem bo1111daJ7 ot Graq Count7 1 

W.re an iDYeatigation of the ground-"W&ter resources is being made b7 

the Oklahma Ceolo&ical SuJW7 in cooperation vith the u. s. Oeolo&ical 

SUYe7 as ;art of a State-wide inftat.i&&ticn. Intonation obtained t.hu 

tar MJ aid t.i • t.CMl b7 ahowin& 11fhere additional gound "Water tor 1111111-

cipal. supp]T ...,- be sought.. 

D!ld Work 

Intormat.icn relat.1Dg to the preMilt. "Water tacill Uea wu pi'Orlded 

b7 itiat.er SUperintendent ~•beless. The description ot tha geolog of the 

area is bued Gil the stat e •olQ&ic ap, em a briet prel..1mina17 uui­

nat.ioa ot the area b.r both authors, and on sneral da.Ja spent by Mr. 

Darla in Japping the out.cJ"Opa of beds of aandat.cne md collecti.Dg umpl.es 

of water, and 1D at.ucf3ing the eerial pbot.opoapha (an ~cb the aap with 

this report. ia baaed). Mr. Dana also .cte the laborator.r anaJJrsee of 

the II&Ddet.cme suplee. 

!be t.~ ot llacbard1 which in 1940 had a popalat.ion ot 1,1391 ie 

ill wet-oentn.l MoClaiD CouDt.7 v.lt.hiD a ld.le ot the CIWI,r CouDt7 line, 
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1n an area or gent~ ro~ topograJ'h7. It. is near the cre1t or a ridge 

1n the drainage basin ot :.·:alnut Creek. It. a present .... ter :o ?P17 comes 

trc:a wlls in the allUYium alCIIlg a small tributar,y or i.aJ.nut Creek imme­

diateq east or the totm, which heads anl7 about. halt a aile north or tbe 

northem tCMl l!mit. There are tw group• ot wells, as follows: 

a. ~'0 wlls about hclt a mile northeast ot the ma:!n intersecti on 

in Blanchard are in the NE~~~~b .. sec. JC, T. 8 N., R. 4 w. The older ot 

these is a dui well about 35 teet in depth and 12 teet. in diameter, and 

has several l&tor:lls radiating tree the centro.l shatt at a dej)t.h ot about. 

6 !eet. below the surface. The other is a drllled wll, completed in 1946, 

with 8-Jnch caaint: 81\d cranl walls abouf. 16 inches thick. A partial lo& 

ot this wll showe clq and 3hale frca 1 to 18 teat nnd C®ne sand trae 

18 teet to the bottom at 39 teet. 'Ibe static lll&ter level is reported to 

be about. 4 teet below the S'lr!ace. 

b. Two new walla, cocpleted in 1946, are about hcU.! a Idle south­

east or the Din int.enectian, 1D the J:W~! sec. )2. The wells haft a­

inch cuing, with gravel valls 16 1Dchea 1n thickMas. In preparation tor 

their cooatructiCIIl, 22 test holes were drill.ed Jn an area of about an ac:re. 

Loge or two ot these test holas are &iven ~t t.he end of this report. In­

itiallT the )'ield o! the wells ii'AS c;ood, but the 6J"ound-water resen-oir in 

the allUYi• ot the creek appears to be small and ws epeedily' overptJ~~ped, 

so that ill January 1948 thtt Ml:dAa 7ield ot the wll.s ,.. .35 to 40 pl.lana 

per lldnute tor a peri~ not· eY..cnd!na 21. hours. 

The~ arq upet.ream troa the lowr gJ"OUp ot well• 1e about l.S 

.U.a 1D lB&tJl and 0.25 t.o o.s ll1le in ld.clth, Mlr1ng the max1n• area 

cGDtl"ilmt.ing to art¥ ot the wlle about. 1mlt a square a1le (32C una). 
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For.r]¥, water was obtained trcaa three wella ahout 80 teet deep 

in the bed rock, witnin the tote Uaits. These wells wre equi?ped 

vith small pumpe, and although the ,-ields wre low, the water was of 

good qualit7. They have been abandoned because or znec~cal failure or 

tor other reasons. .U.o, a deep teat well was drilled to about. 1,500 

te~t, but it yielded s!!tT ater. 

Water Requirement• 

Aa reported by :\&ter Superintendent \olhelesa, the a-..rage water con-

aumption \)f Blanchard is about 45,000 pllons per da7, which 1s Jl 

pUma per minute. The •x1•• deiiBild is about. SS,CCO gal.loru' ;»r 

dq, or )8 gallma per minute. 

Water 1n B!droak Fo!ptiOM 

Blanchard is 011 the outcrop ot red-bed formtttions ot Pemian age, 

consisting principall..Y ot shale with s01!111 la7ers or tine-grained sort 

sandstone, 'Mlich in general will :;rield on]¥ 8lt&l.l quantities or water. 

The aGDdatooe beds are lenticular, and although such becla •7 be lS or 

20 tMt 1D thickMss and •T be traceable tor aneral llilea, th.,. became 

thinner in one direction cr another, and SCMwhere not ftry tar distant 

they disappear into the eur.roundin& ahale. 

The bill slopes in the rlcinity ot Blanchard eJf DM three dis­

tiDguiabable ac.nes ot sandstone and ahale whose diatri.bution is shown 

on the Al"Ul. Oeolo&ic Hap (f1a. 1). The lowat. soae is ainq sand-

stcme, and the other two consist ot shale gradl.Dg upwrd into sandstone, 

aa 1Uut.ntecl and dncribecl ill fi&un 2. The tope or the aanclstanes are 

rather det1Dite, ~Rat tho bot.t.• cant.acta are not clear-cut because ot the 

poadual tftllalt.iaD trca ahale into aandat.one • 
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n. low.t. acme is about 15 teet 1n thicknea•, and underlies nearl7 

all ot 13l.ancnal"d, and li1IIT haft tumiahed 110et ot the vater pqapec . rrom 

the toi'Mr 80-toot. vella. 

The ld.ddle zcme is about. )0 teet 1n thickness, approximatel7 }:tall 

ot llhich -.&7 be sandstone capable ot )"ieldin& wat.er to wlla, and it 

87 haw tumiahed sac:e water to the toJ'!IIer 80-toot. wlla. 

The upper r.one is a""'ut. 45 teet 1n t!':icknes~, ot Wt.ich about halt 

Mil' be a&ndatone capable ot ,.teld1nc water to wU., but. in Blanchal"d it 

ia onl7 a thin, narrow tangue ot negl.ipble capacit7, re&d11.7 drained bT 

aeepage, evaporatica, and plant Wle &lcmg ita outcrop. It probab}T tu~ 

Dished Do water to the 80-toot wlla. 

The UDd;r parte ot these beds appear to be the moat. pramaiDJ ot 

the bedrocks ot the area, but they are hard!T tim-clasa aquiten. An 

obrlou.a draWback is the ~lneas ot their intake areu, oocaaioned bot.h 

by their thinneaa and bT the ateepneea or the elopea ao Mlich thaT crop 

out. Another drawback ia their ~-- text.ure. lllhen Mftral samples wre 

bi'Oken down 1n the labon.to17 NUl ained, it we tound that the lazoceat 

ilingle trac:tiOD ia tine sand (0.25 to 0.125 aa.), but with one emeptioa 

this taction is leea th&Jl 5C percent or t!le auple, (table 1, at end). 

The 8HCild larpat trac:ticm is ftJ7 tine sand (0.125 to 0.062 •·). 

The tiDe paine ..u lllll&ll oJ*dnp bet wen grains, .ach tr1ct1aaal re­

abt.ance t.o the pueap ot wter, and low )"ield per toot. ot drawd01111. 

· lear 81AI1cb&rd1 turthei'IDOre, these sandstone a an rather intl'icatel¥ 

diaaeated b7 tbe -av creek:a and rarinea that. drain into *lmlt CNek, 

and Mllce al.oD& aoae part.a ot their oat.CJ'OPS tbe7 IIIII' 1oM .em ot tbe 

water J'Hharpd tr. precipltatiCIIl. To penetrate all t.bne a,.ra ot 

~ W.n tbq are not peatq diaaect.ed, a wU eite would haw to 

Daplte t.b ... dNW&aka, lt. appean 
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possible that enough & suppl7 or water sut!lcient to meet the needs ot 

Blanchard aight be obtained !I'CII the Mndstones b7 wlls drilled to 

penetrate two or three ot theat where they are tully saturated and not 

too close to their outcrops. It should be noted that the old 8C-toot 

wells apparently drew water ~ !rom the lowest sandstone, which 

makes up 1:1uch less than 1-talt the total sandstone available. 

The !olloving paragraphs susaarize a pwaping test made by the Ge­

ological Suney in a well south ot Chickaaha in 1946, at the Ninnekah 

Compressor Station ot the Oklahoma lfatural Gas COI!p8D7. ltr. Davis ex­

amined the sands !rca the water-bearing s011e, and states that they are 

coarser than the sands ot the Blanchard area. Aa other ditterencea 11&7 

be less readil7 apparent, it is clear that the results ot the test can­

not be applied bllnd.l7 to the 81.3.nchard area, but thq are sU&&estin. 

The "DuDcan sandstone• ot the . quotation is approlda&tel7 equiftlent to 

the san• beds near Blanchard. 

•1 new wU w.s drilled to a depth ot 392 teet, casing being 

aet and cemented trca the aurtace to 339 teet. The tcp or the Duncan 

sandatCIIle we t OUild at .340 teet. !he internl bet. wen 340 teet and 

the bottca ot the hole was UDcaaed, and included 34 tnt ot sandstone 

vith sbale layers tot.allng 18 teet. 

"This wll was pa.ped b7 pe-lift tor 12 hours, and the d18-

char:> .. was .... ureci lJT •an• ot a wir box with a Y-ootch. During the 

tint 20 ailnltes the discharge vas aboat ao pllane per llinute' but it 

rapidq decreaaed cluring the next 20 lli.Dutea to 60 pllana per .adnute. 



After tin and a hill houn ot pwapms, the clischarp had dropped to 47 

sallons per minute, thereafter ~in1Dg etead,y t.o tbe end ot the teat, 

although a further decreaae ad&ht. han occurred with protracted pu~~ping. 

The awrap discharge tor tl'W 12-hour ~period was alight}7 less 

than SO gallons ~ r ainut.e. 

•DurJ.ng puaping, the water l8Yel 1n a sild.lar well~ about 250 

teet t.o the ve:;t ot tbB paped well was cbse~d. The total dravdown in 

this well vas )4. 72 teet after l2 hours ot puap~. An attapt to •asure 

the drawdawn in the paped well taUed because the diacharge pipe ..... 

litaldng • . After puapJnG was sto ·ped, tbe recon17 ot the "-'Ater level in 

the obaervatiaa wll was recorded during a 12-hour period, at the tnd ot 

which the water lenl had riND 29.56 fe,,t. 

•The clrawdotG and recow17 cunea wre an&J.7sed bT the Theis non­

equUibl"l• tor.ala to obUin coett1cieta ot trnn•heibilit7 and storage, 

which are deti.Ded bel.OV1 

•!be ooetfki•t ot tranaialb1Ut.7 is the &I'IIIDUilt or water 1D 

pllans per dq that .will.- thro~ a Yel'tic.:1l cJ'Oas section one toot 

wide with a hei&ht eG.aal ~o the thickness ot the a~uiter, under " bJdre.u.Uc 

andiant ot 100 PI r cent. 

"The eoetticiellt ot storage is the UlOUilt ot water, in cubic teet, 

released t,.. store.p trca a w~ical col~ ot the aquiter baring a basal 

area fill cme 8Clu&N tcot wh1le tbe head dec:.linae aae toot. 

"''heae two ooetticients are characteriatica ot tbe welter-benrin& 

fol'llatiCIII1 aDd thq ct.t.end.De the shape fl tbe COM of 4epresaioa UOUilcl 

a pa~ping wU, tbe aiM ot vbicb 1e ,.-oport.laMl to the diaobarp. 
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•A curve was prepared showing the theontical drawdown in an 1D­

t1n1te aquiler ht.~ a coefticien'- ot tronsaissibllty ot 500 and a ·co­

etticict ot storage ot 0.0000008 - appi"CCXiaateq these determined in the 

pwp1Da teat - at seftral diatucea traa a wll pwplaa 50 pllaae per 

llinut.e tor perioes ot Ofte year, tl!IO years, and tin years. 'l'bis curve 

showe~ that alter a ye&r ot continuous Pf"'Ping the decline in water level 

would be 75 teet at a point 1 mile aW&7 and 62 teet at a distance at t.wo 

ldlea. It a l1De ot tiw w .:ls spaced 1 aile apart wre assumed, the draw­

dOND in tbe middle wll cauaed b7 pap1D& SO &allons per minute each £rom 

the other fCNr vella would be about 2'70 t•t after cne 7e&r• In addition, 

the PIIIPillG ot the lliddle wll wWd rr.a&blT double Ule dralldoMt, mald.ng 

tbe total about 540 teet. Such a dnwdawn, howeT.r, would. nat. actuall7 be 

att.dned, because the diseharp wald dec&e aa the water leYela wnt d011111.• 

!he pwptna teat deacl"ibe4 a bon 1ndiaat... t hmt SO aal.lcna PI r ld""tut.e 

ia too llllch to upect tor a JrOti'&Cted period tr. aandet.clnla each u occur 

1D tbe BlAncb&l'd ana. It S. lJDlJr tMt a auata!.Md Jield ot 25 pllona 

per milnate would be a •z1-., aDd nw1 ao, thl wlls should be spaced 

tar apart. 

Orogpd water at A"!t•r d!pt.bt. Belaw aoae 1 ot tbl section described 

allow, the I'OOka to a ~h ot about. 650 t.t. ccasist •''?l.y ot red shale, 

tr. wb1Clb littl8 wt.er caD be abta!Ded. '1'ba ahnla is underlain by sand­

atcmea belan&tnc to the •- that tumUbea tbe p&bllc water auppllea ot 

.hbl8, loiMD, lfoore and Fdllmd, ADd Mill" !Dclut.l"1.&1 md pr1Y&te Y.!t.er 

aap?lJ,ea 1D Oklah- City, but. at Blulebard the water ill tbiM aandstoau 

1a oel't&iD to be too ul1De tor .. , u 1nd1ated b7 the teat hole drilled 

to a~ ot 1,500 t.t., Wb1cb aboald haft pnet.ntecl tJIIa but. 7ieldecl 

!Ilia eaael.JJ.S• ia al8o tadioat.ecl b7 Mftral wl.la that 



obt.&ined poor water tzoca the NDd8t.onea o.t.wen Blancbard and the ana 

where theT 7ield goocl water. 

G1"091d t.ater in Allurt• 

Allud• 1a the utel"lal dapoaited by a atreaa. It ~ constat ot 

gravel. sand• and c1&7 in aey proporticn, and it under~ies the flood 
I 

pJ.ain• or "bottca". It ia pnerall7 thickest near t .":e aiddle or a 

Y&llq and thinnest ~here the fiood plain adjoins the blurts. It 111&7 

be morw than 100 teet 1n thickness alcng major rhen, but only a rev 
teet alan~ Sll&ll creeks. In lllllD7 places the allvrl• 1a an excellent 

water-beariDg toru.tiaa• both because the coai'Hr becla 1n it will trans­

ait water treel.1' and because replen.laa.rt. ot the grouad-water aupp~ 

is like~ to be greater ln the ftl.ley than 1n adjacent. areu. 

. The coaraeat port.icna ot • alluial de~it. are beat found b7 teat 

dril.l.iDI becauM tbe locatiau of the old buried chulnela Wltal.q cannot 

be pzoedic:tecl ~ surface 1Dclicat1CIIl8. It. is pi'Obable that. no IJ'&ftl, 

or at 1eut. "17' little arawl, 1a to be touad 1D tbe allmal ctepnite 

alcm& Walmat. Cnek or U.a tribat&riea near Blanchard, because theM at.reas 

croae areu underlain principalq bT shale and tine-&r&ined sandstone, 

traa wbich little gn.wl.l7 material ca be deriftd. Hence tbe coanest 

•teriala are lJlceq to be tine-to mdi~grained aand eilZI:llar to that 

tCNDd in the present water wlls. lilich would Jield aaq Slll&ll supplies 

to vella. 3pec1&1 treat.at, auch u paftl pacld.ns, 11&7 •terial~ in­

Cre&88 their productiYlt7. 

'Die pre~ wUa ot BlanoM.rd appear to draw water princi~ fl"'Oft 

alluY1•~ !'his water COMa trc. rain fal.UDg aa the swoface or the tlood 

plaiD and fl"GI IIUJ"lace .,.,.,t ll'• the ~t elope• cmt.o the fiood 
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pl.a1D. After ... piD& into the cround, the water 110w1 br mlderfiow in a 

c!cnmatreaa direction. It 18 lost when it hoe IIOftd cknmatream beJand 

tbe lower walla. The principal cl1tticnalt1 with the prea•t woll 117at .. 

a .... to be the IIIIIJ.l. total ca~»ocit7 ol t ': .l;! &llUYium that hu been tapped 

and the -nr:r llmited drainage area feeding it. The total area rrom lilhich 

vater could dra1D 1n1.o the alluri.• tapped b7 t. be lower vella is anl.7 about 

halt a square aile, or appi"'ldmateq )20 acrea. The Areal Geolo&ic *P 

( tig. 1) shows three larpr areu ot al1uYiU~J 1n the Y1cinit7 or Bl.Mchard. 

Two or thue are an bi"Ulchea ot 't:alnut Creek, reepeat.iYeq about. 1 and 2 

ailea Iouth or totm, and the th1rd is WalmJt Creek 21 to 3 mil.ee nort.h ot 

tOlG. "-. t1l"8t. two al.l.aY1&1 localit.iea rap tftlll a quarter t.o a third 

or a .U. !D widt.h and the depod.ta are or undat.al'ld!lad thlc-.eaa. Tbe 

cantl"ibut.ill& dra!Dnp areaa haw not. been eatimt.ed, but obYioua]¥ are 

..ach l.arpr t.ban tbat &bon the pnaent wUa. 

The tb1rd area is the larpat, h&Yin& all.uYi• tra. a h4lt t.o three­

~not a .U. 1D 1ddtb, and a dra1nap area upati'NII trom the eaat 

l1De ot .... ?, T. 8 1., a. 4 v., that tat.ala &baat 191000 acres (tic. 3). 

Ccna1der!ft& the pl"'bable thicknna ot the wate~..JI& •terials, their 

capacit;r, and the aiM ot tbe contl"'ibutin& clrain&g~ ana, this ia tbe mo•'­

taYOrab1e locel1t7 in the Bllincbard UN. 

s-.»• ot •ter traa wUa ~ping the bedrock. undatonea and troa 

the alluYi• ot W&lmlt Creek haft beta IUbmitt.ed to the ~t7 or :·:ater 

l.Abo1"ato17 ol U. Ceolo&ioal . 9uJWT iD St1ll•ter, Oklahcra. The re.W.t.e 

will. be aftiJshle at a later date. MNDWlila, it 11 clar that the vater 

lrfa the ~ ia at 1..t pot.abl.e, aa 1t 1• ued Cll tara, and the 

.tv • u. a.llllri.\8 eboald bit atwS lar to t.bat DGif •ed b.r llancM.rd. 
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Concl!!!1me 

The bedrocks 1n the BlanchaN area •:r provide some additional water 

it adequately proepected, but thq do not appear to be a ftJT praaaiaing 

soui"Ce Cor larp quantit.i•• ot water. 

The alluviwa along the cneka appears to be a more p~aing aqui!er. 

Two al,luri.al ctepoaita nceiYing re:>lenishment. froa areas IIUCh lar~er than 

those contributin& to t!'le j)Naent IUlic;itwJ, wells are anilable within 2 

&ilea oouth ot BlAnchard, and the aUuri• alCifti Walnut Creek about. 2} 

Idles nort.h ot totm is n.1 more pramein& iD&emuch ae it. receiwa clrdrt­

age troa an area of about 19,000 acreas. 'lbe l-ial.nut C!'Hk allurlu., if it. 

ia ~rraeable, ahcNld suppq water more than adequate tor the pnaent re­

quirellleftt.a. In dewloping vella 1n the allurlum, the -.!n !)rob1• will 

be that of constructi.Da walls 10 aa to obtain aati.•tactoJT yield• troa 

tine salld. 

1. Lo& ot teet. hole ill the l.Dwr wll tield, Wl)N~ eec. )2, T. 8 If., 

a. 4 w.), about 8 teet. rra. CGI'Iplet.ed water wU 1. Drilled ill 1946 

2. 

b7 the SaVJV Drlllift£ Ccmpu17. 
Thickness Depth 

(teet) (.teet) 

Muck 15 15 

Sard, tine t.o eoane )7 52 

r.ct bed •• 52 

Log ot test hole ill the lowr ...U field, (NV~~~ sec. 32, T. 8 N., 

R. 4 w.), ~ ot CCIIIPl.eted wter well 1. Drilled in 1946 b7 

the S.W,.r Dr1WDc ~. 
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•table 1. Slew analyses or aanda troa the Blanchard am, in percent bT •ight 

r.~~a 1~111• ~~ mSllSml~l£1 .. 
Sulple Zone Coane Meed.• FiDe And Ve17 tiDe SUt and cla7 
llo. Nllcl UDd und Leeat.han 

1.o-o.s c.s-o.25 o.2s-o.125 C.U5-0.C62 o.C62 

D-9 .3 2.7'1 u.ss 70.22 9.14 .).28 

D-1 3 10.8) 10.9.3 28.29 34.15 15.81 

D-3 2 6.92 17.11 .)6.41 .30.46 9.10 

D-10 2 2.44 20.77 56.94 16.)2 .3.53 

D-11 2 4.95 19.57 1.5.91 2).66 5.91 

D-14 2 24.25 17.71 3).80 15.09 9.16 

D-12 2 4.79 12.59 37.46 33.61 U.55 

D-13 2 6.12 13.04 52.SS 21.13 6.84 

D-15 2 . 3.49 s.6C )3.88 38.48 18.55 

D-8 2 7.20 ll.24 48.99 26.89 5.68 

D-4 2 4.14 8.81 39.72 )6.78 10.56 

D-7 1 o.oc 7.49 7S.63 11.34 2.53 

D-6 1 2.92 17.37 55.47 21.31 2.92 

D-5 1 o.t'O 17.39 65.98 1::!.10 4.54 



•' 
1. 

0 
I 

1 
I 

R.- 5 W. 

2. 

\ . 

3 
I 

• 

• 

R. 4 W • • 

• • • 

Dra..:inage area 
cootrlbuting 
to · 8lancha:rd 
municirsl ·•ell~ 

f 

C caparison fit . the drainage a'r'ea contributing to the present 
water well~ 6!.. BlAnch&.rd with the d:ra.inage area o.f ,.almlt 
Creek ~pstrea.Ji. ' from the east line of !'Jec. 7; T. 9 r!., R~ 4 W .. 



' . 

- 3 

. 2 

-
. . . ... 

. .. . . . --
- -•oooooooooo -.. -....... ""-. . 

. · .. ' ' .. :~ ........... .. : :.~ .. : ..... · ..... _ .·· · .. · "' .... ·· 

¥//·.: <:; :\-::~-~ .Y·:>:) ?\<2 
· ~.i:W-~--;y_'?,~."_:~;~E~i 

. . . -- -~ 

. . -
· ··· ·-

.. • • .. • .. • • • • • .... ~ •• • • • • t •• 

'···-~··=· . . ·.·.·.·.--··.·.···· ....... . ..... ... . . .. . 

1 ~:;j: ·:\:/~·,-_::i, '~~~_;:;/~~i(~;;~ ~:·:. 

.. 

~a:.::; 3. _..Jha~ , sarrcy, • ycllo~r 
to bu1'1', .;l';'aciing u::> ~·:b rd 'into 
cross-bedded, fin t - grained , 
light reddish:-.bu::ff sandstone, 
which wh (;; re best ceveloped • 
amounts to about one-th±rd 
d~ the total t !.: c kn css • . t · 
about one-thirc of the c is­
tance above the ba ne, there 
is local.ls a. lenticular clay-. 
stone con._).omerate that is 
not ·,,at-.. r-bcarin~:. ~ · cchanical 
analyses · - l . anc "' -9 rep~ 
.sent this zone . 
'r ;.:.; ~:.;. ~.JJ , a.. =:,out 1..5 fee t •. 

. zc :E 2 0 3hale' sandy' YL llow 
to buff, .;radin t; t:.p\.-C~;rc into 
cross-be ~ ( c ; fin e-:; rained., 
dark " rer.dis~-c~ff sanc ~tonc, 
-....·!'J.i c h -....·here best developt:d 
amounts to a . out ~ali t ha 
t~;i. c ~<::' s of the' zone . · cchani7 

1 a'Y.... - J ~ I " CC' an...._, S8B - , - - •, . ._...., , 

D-lG, :...-11, ~12 , S--13 , - 14, 
anc J -l-5 r c : rr;~· e nt t ;.,_ :is zone-. 
T~8:~· ,Ji , <!.";>out JC eet . 

. 
uC~ I; l . ;an~ s tone , con c:lomer-
at :::. c anc cro :::: s - i.J c. .t. cd ·n 
lo\·;e r :->art, ever. -be{c: ed and 
fine-t: r--a-H:leQ. .iD u ;::r;::er •)art . 
! c chanical a.r1aly ses ·' - 5, · .-<; 
and ·--7 repre: s~l!t th is zone • 
~ : ·rc~~ : · ,.33 , about 15 feet . 

SAND SHALE 

1o • Oo 0 0 
0 0 0 
0 0 0 

0 0 0 

CONGLOMERATE 

Fi&Ure 2 . GeneraliZed geolot;i~ fl e tt i on, ~ lc::.nchare . rea, Gr a n· "our t · , - ·<la i'Jon:a 
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