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'lb' .:I1'lor.to1')' C8IlI!'aignfor 011 ea.rried on In 1925 in the :RDcq lIGUnt&tna
rellU1ted in an ouhtanding 41aOOV'17.ar17 111DeelGlber, .hen ... ell on the Celle Creek
dame, near Moab,Utah. becan produelJal 011. '1'll.lad1eoover;yIUgg,ata that in parte of
'outhe •• tern t1teh and aouth1t.. tern Oolo1'.do notable quantitie. ot 011 l!IlII' be obtain.
frolll the Penntl,l,.anian formation that no. 71el<1l 011 at Can. Creek and po.. tol;y fl'Oli
70uncer rocka in whlch oil mq haY. aoC'lllllll1at.e4l:ty UpWardmigration. :Becau.e of the.,
poaalbllitS. .. it a,ema worth whUe to 8UWlllIIlJ'h.brien,. the rerota of a I' conna1.lI8l1Ce I

,tu~ of thier.glon that Wall lila during the a'Qlfmerof 1~25. b7". 'l'. Lee d - •••
:Boyer, of the Geologlcal SUl'\''', Dep.J'tIllellt of the Interior. and alao the r .. ul tI of
an exam1114tlonof the San Rat. 1 SWell b7 tl'8lIleaGUlul;y. of the SUl·... ,..

J'l'OIII info UOll gathered by tha .. fleld atudtee and from data al.rw.d, made
.,..llable by prevlou. geolO&1o1IlYe,UpUoo, it ••em. prob4ble that oon41tlon •• S.1lloo
l1aJ' to tho., recenU;y found neu lIoab enet at other pointe ln Utah llOUtbof the
Denver" !Ito Grudl _.. tern !ailroail and _.t of Green :atVer (or eatt of the llOth
m.ridian), aII4 ,ho 1n the adjacent part of Colorado south of the tlI:loompahgreI'lateau.

SediDlental')' row
Th' rocb expo.ed in toutheaate:rn Utah flAdlouthw.stem Oolorado that ara ot

pr •• ent lnt'I'.lt to tbe 011 producer ranee 11\ .. ' frolll P.nn.;yl.....ntan to earl7 t1ppel'
Ol'etaeeoua. 'lbe.e rockl ba"e been re"letrlld and de.cribed b1 Oro•• In ,.ollUlle15 of
the Journal of lHoloC1. and. re recent IiIld detailed dil8crlptlon of the tomaUonl
hal b,en gi....n b;r Ooff1n 10 :Bulletin 16 of tb. Colorado Geologioal Su"q. 11Is facti
noted b1 tee end So;yel' oonfhlll ln partthb earllell' wo:r: although thq eat. nee/1
tor the 1llOd11'1caUonof eOlll8Interpretations. The forroationl now l'ecop1zad In the
arw. are tbown 1D the. aeeempaD7lngcbart Ill1dare d•• eribea. below in ol'd.J' of depost tion
from the earU •• t to the lat .. ,. "

Penna;y1"anlan rocks

R.zmoefO!!ll!Uon.-lear :&100. 0010•• the a.:l'IlICl1Ia fOllllaUon 18 1,800 to 2,000
feet thick. 1" lower part con.tats of 1I1ackb1twulnoua sbale and lim_tone. lUlll th •••
ed, ue o....tl.ll1 b, 30 fee' of ItVPIU,IU and <!SOf.et of row .hleb An no1rhere .xpOI.a.
to .1 .. but wblch mq contain .olnbh !lllltera.al. wOb aa rock sal t. A considerable
thiokne .. of .alt. QPlIUlil. blaok lIh&1.e,and 11m.. tolle w.a penetrated. b1 the low.r pal't
of the Cant! Oreek well. and bedll of aul t end.QPIUtJl t t conta1n petrol1geJ'()u, 11ll1e-
atone are expolad In the hradoJi V&1.1.,and other antiolinal. or ba,., been penet ted
b,. 11'.111drilled on thel' folde. About 3.000 t.,t of lnter-b.dded salt. Qll_. MId
'bltwulnw. Ihale are present beneath Paradox Yalle)' , but thla apparent thtckne .. llIaY
be 101131and abnonnal aDd.ItIIII:f bave b"n lndncad by flowllP of tb ... plaltio bede. SMe
potllllh OClCUr.in the Salt beda of the region, and the pOlllbl11 if .that COllIllerclal17
Valuable quantitte. of potallh IIlay be pre.ent 1I'arraDtl the collectton aDd telting of
eamplee of the eaJ. t-beal'ins strata.

lIedt of Penns,lYanlam -ee 71e1d the on found nel.r 140aband an tentatlYel,
regarded .. ,qUl,..lent to part or all of the HeNoaa formatlGl1 of Ilouthweetern 0010-
1'&40 and to the 1011'81'put of the Goodrid«e format1on of the San Juan Yallef, a' 4ea-
crlbed by wood:rtltf in :Bulletln 471 of the Geologlcal $1"e7.

Perm1aDroeke

Mco Mil $lpal (1) fo . Hon •• --At tt, type locality in .outh .... tern Colo-
rado the Rlco fOJ'lllll.t1on.of Pem1an hf age. 000.1Its of 300 feet of reddll1h anode
,andtton ••• t l!;etber .1 th lIOlIl8 .halee, oO~Olllerat.9. an4 thin l1m.etonel. and retqblel
111tblcknellt and l1tholog,y the 380 teot of ,t-rata tbat underlie, the Ooconino sand,tone
ln the san Juan Valle, •• hich b tentatively referred by libel' to the Sllpal fottua.'1on.
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In tho upp.r part of the Qoodr1dceformation predominant17 red .trata, not greatl;r 'U.IlI-
11k. the onrl;y1q SUpai('), contain .. peloc;vpoil.t'A1WIo and 1n thb rO$;'oct nllemble aleo
the 8100 tot'lllatlon ot Colorado-faotl which IAIlf 1nMcat.. \hat. the upper part of the Coodo-
ridgo anll po.db17 part of the SUpa1 (t) ere equhalent to th., :a1coformaUon. :B.de of
meo ace Ill&7 be pre.ent under covor in lllal:l3" plao.e 1n 1I0uth".lltllm Colol'&40and .out!ll-
.... flern Utah, alth~ apparently they eroded trom at l_"t the 1IK)1'. pronOl1llce4uplitt"
I'I1Oh ., tho Ol1colllpllhgrel'1ateal1.

C!conlno IUlIl;d.ton.......Th. CooonillO1IUM\.t.one,of .?elllJllN1ace. 18 .. con8plcmou.
formatlon w.. t aDd north of the Sl!ln Juan 011 tiold, but it thine out ea,tw dandle &\-
eaDt at 1l1'4tf and r.coab. In contl'alt "i th tht. deer.a •• in thlC1lnell', the 'an4etone tbat
{o_ tho natl.U'albrldc:e •• outhw.,t of Monticello and 11 po.. lb:'1 equlvaleat to th. Con-
conlno l' IlION than 1,000 feet th1ck neal' tlu; b:ril1go' and h a.l:lout1,000 feet thiek nb%'
the 1110\1 th ot OrMII!>:at.er. '

I

Th. rock. of unquo.t1oned 'frla .. l0 ega 111 tho San JUan !l1Yor r~ion. or eout!ll-
... t.JIB Utah cOlllpri•• , 1n l\IIoendingordor. the lloollkopi fOl'lll&Uon,ShlJl.1U'Wfpconclom.rat.,
uul Ch1n1etormation. lled. of varlable a,ppeamnc. an4co c.Uione that belol14 to the
10.01' "-;Al't of the redo-bed'erlealle Unconto1'lllll.b11on tbe l'etlnlylyanlan rock. that are .s-
pOled near \Soab. Th••• bedl 41'0 ae&1gned ll7 Oro•• and Corlb to the CIltler and Dolores

.~ tOl'l'llAtions. !he uppe:t part of the conglomeratic rIll boo, whlch con.Utat •• the .Dolor••
fo1'tllAtionae the tem wae applied by Oro.. lieu Telluride. 11 correlated eonfldenUr with
th. Ch1n1. formation of eoutbem Utah. and tho contact of thie unit with the 0•• 1'17111&
'lngate .anoton., .her. that fozmoUon 11pro.eent, fo.hiabed one of the lIK)etconvenient
keT horhon. to., etratit';rllPhic traclng avaUable lll, the area .her. deDoribed. Tho eorrel-
atloll of \he lo.er part of tbe.e c0l141olllOraUcred bed', ln wblch petrified "000. m4 toellll
bODel and t"eth are oOllllllOlllyfound, 11, ho• ..,.r, 1Uloertaln. thoU,Ch1t JIlq correlpond to the
Shll1&1'U11lP0011&10>'11."'1.I!I.I !rogge.ted bT 01'0".

'ttl. CQ,U.r to:rm.atlon at i h type 10caU ty near 0111'8,7. Colo., interunes \l.teen the
Ilolu.e end Jl1eo formaUon. end aonelete ln part of red call1$reo~ I&D4,y wh. that lIIay
col'l'lIepond to tho U'PlIW\)o>bear11l4l1bed. which are locally expoaed In th. Iloab rel1on. some
of the QP81lll1 bod. tbat overUo the Penn.,.lyenlll1l lime.ton.1 neal' ~oab 1Illl7. ho•• ,.r, eetual-
17 beloq to the Rico formatlon. whe,.... a part of thea, at lea.t. are bellev.d to be refel'-
able to the 1'rl ule Moenkop1fOl'lllatioll. Poe.1b17 th. _rin. Q"PlllIll-becrlng tloeAkopi of
.outhern Utah p;q l'ep1'4Illlellttho •• award equ.lya:L.nte of th. CUtler conglomerat•••

'!he bode 'htw"n the Chlnle and Rel'lllO."(1) tOl'lllllUon. ot ,outheaetem Utah are
markedl7 yar1a)18 In thlclmeS8 lllld me,y be dh1albl. IDto .everal f01'lllllUonl. on. or IlIOro
of wblch IllaI hllo•• b.an extenslYel,. eroded during pr ...Chlnl. time. !fear the road frOlll
Vall07 (lit, to Moab, JUlt D01'thot Colorado 1I1ve:ll,the intenal between the Chlnle end th.
Se1'lllO" (1) 11 oeeapted by' 950 teet ot ooDglolll8rat•• with which art 11'1terbedde410m. ehlIJ. ••
•and.tolle.. end tlint7 lim.,ton... Tho lo" .. t ot thete oong].OllIeratebeds contaln. to.111
wo04which reedies that ot the Ohinl.. In Liabon Vallq I1mUIU' b.dI are 1.400 teet thlc&,
III Stl.lt Vnllq, 8 mlle. north of Calltleton, pd in Paradolt Vallq, Colo•• part1al Illeaeure-
mente ehow Nlilpeethely l.)Xlllllld 1,200 feet ot eong].OlIl.l'aticbed8 beneath a bed that a-
llPIM'I to be the ball of the Chlnle, and t.h. con«lolll8l'at.e 111 l"arallolt Vall07 contain tr:ae-
lIIente ot to ••U "004 and f08ll11 teeth .11ll11u to tho•• In the Chlnle.

'!he bed. Just deecrlbed torm the 10.er put ot the Ilo10re. Mel Ontler bede ..
. Illll.ppedIn Oolo:redoby Cortin 8I:Idwere t.ntaUvel, referred to tho Pel'llllanby Crote. !!hq

o d•• lpated Qarbonlterou. on the leoloc1o III&p of Utah pu.bllabed with the Geological
SUI'Y." • .Pl'Otetli.onal l"toperIII, al tbOUCbtOld1 bon,., teeth, and wood .lnc. f0l1ll4 In th4lllll
lI.e.t that part or all of thtlll ehould b. referred to the !l'rlateic.

Naule (1) rocks

'!he rocll:e I10W tent&tt.elJ lltllgnlld to the Jura .. l0 end beU8'I'ed by Loe and Boy.r
to b. 1Uldoubted17.ruaelio includ. 111a.oen41ng ord.r the lringah II&I1datOlll,the TodUto
tOl'llllltton. Md th. Ha.eJo lIed.tone. '.!bee. to:rm.ation. he•• not 71elded to.dle, but thq
compo•• a related group of b.d. that b oYerlain by bode which OOl1taill• lllarin. tauna, of
Upper JUll.1II10 apt

If.t •• andeton•• --'ttlo lf1ngato 11 a gr .. t c11tt-Jlllk1ng eandltone. and it. color
.ugged04 the nlllll8V.millon Cllff .ands tone , whlch hae been applied to it by .01Da g.olog-
iet.. J:t 11•• UDool1fol'lllll.blyon tho (lhlnl, tomaticll eli 18 the olde.t of th. probable
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Jul'ua1c fomatloDtl repre,ented 111th1a reJ:io31. In aome place.. where the 'l.'odllto 11 not
r.cocnhlld. tl:le Ifinpt. cd the o....rlying lia.TBJo sa%ldlttoneaM not clear1, 'fP&l'&bl,e.
en.r ""lUI areas, how."er •• here the two e dietinet. the Wingate ,andltone m.a1ntainl a
rt!aU"el;y conltant thlckne... It is oro .... bedd.d 'bIlt leu con'piouoll.1I11.0 than the
JanJo, and it ulWlll;y break8 1nto colUllllU»"bloeka on "!fe:;.the:r:l.l!&.It 18 .bout 500 f.. t
thick in 1O\lt.~eutem t1tah and 1. ,olllelfhat thinner t.n saltern Utah, when it hae b.. n
called. the "upp.r Dolor ... andtttonell b,. Oro'll and otherl.. H penh"l ... twa:ri:l.into the
rtcillit¥ ot G:ra:nllJWllot.1on. Colo ••• h.... 1t h about 300· feet thick, bu.t 1e bunt farther
.outh. JIlIN' Tellud4e the basal La Pl.tll or :Navajo lIandltons relltl Wllconforroabl,. on the
oon«lomeratlo 'bed, of tb. Dolol'u fomat:l.on, ..hich are conelated ..i the Chinl. tOl'lllat10n.
In other plaa •• 1n .... t.m. COlorado probable repre,entat:I.T., ot the Inll4l'llte huve been in.
elUded in the Dolon, tOl'llJat:l.on.

'.l'h1. Mlltward th1nnl!18 and filllll 4:l.llappeuanC. ot the Wingate 8llIldliton, lIlq 'be
an. w l:Io~lol1Uon or to let.NJ. c1:Itlnae11:1 litbologic en.l'aet.:r or to oro.ion afte:r the
tandetonl Wall 1$14 c1OWl1.

At ..... 17 ezpollU.1'8that .... exlllll1ned the wtncate eandstone cbee place II.bl'l1pt17
,t Ua b... to the Chinle be4.. 1'b. oont:aet 11 :l.rr~ ..r, •• it it :l'tPt'll$.nte4 an 014
lIU1'tace of eroltlon. '8:1111:r~.1' contaot and the l:rregulll:r:l.t;y in thiekne .. of the undel"-
l1i~ Ch1nle bedt u. to ind1cate enunocinformity of wide eat.nt.

TodUto 1pm tlon.-1.'h. rocka here called tho 'fodi1to f01'lllation con.s..t of plat)'
re4 .andetone8 that eOl:ltaln thin lq.1'lll of absle. ;Pebble DedI all" tatmd 1n the fOl'lllaUon
ill a few plac... In .outhautem Utah the Todil to do•• not 4:l.ttel' con8ptOU0llt17frolA the
underlying Wingate 8.d1ton.. It 1. locally a'b'914t, and its _:11_ oblervllld tl:llckn.u 18
200 t••t.

NaYa,jo .!l!Id!toljll.-The IfEl'reJo h .. 113bt-eolor'Il, maell" ••• tronel)' oro .. -beddecl
'G:nfoa,UUeroua tand.tou. It •• em, to attaln itt _xUrom thickn.sl in 1000th.m Utah,
whe:r. it 111about 1.000 fut thlclt, llIld 1t thinl toward the north LUll tl:l. ealt. !l.ar GJ'flen
Jl1"er, Utah, it 11 11ttle lllO1'$than 300 feet thick, ln .outhw•• tem Colorado it 11 1...
tJlan 200 foet, r;ad futher to the I:IQrth Il.l1dealt it 1e ,11111 th1rm.r.

'8:1ella."eJo sande ton. 11$11 with awarent cou.fOl'lll:l.tlupon tbe preelldillg blfd,. 11:1 the
.. Item ).oell1tU.a, but the prelence ot an uneontol'llltty ben.ath it h 01"'1'11 eddent in
Ue 11101"ealterly expo,urea. wher it overlapa th. ollUlr fOl'lllaUona and finally rute on
pre·Ollll\brbn grMi , ••

JUl'de1C lOeD

'lb. l"ocka DOW'8IB:l.cnlfd, w" thou.t qo.uttonto the JUJ'alal0 ban reo.nU;r been
diYided 111to tour 1'Ol'lll1lt10111. to whieb. 111fortllool.illng reporte by Gll1ul;r atI4 othera, ue
applied 1n &sc.41ng ord.r the 11•• ' C6l'llllll f'ormat101l, Entrada. eandston., Clu't1e formation,

11S\lllllIlernUe formation. Tho Oarmel end Clu'tls oontain lM.:r:I.naf'1I.\UlIlIJ of' Upper ""':raasio
aglt, end the SwllwervlU. 11180 010 •• 11' related to the foulUferout CUrti. tOl'lJlation aa to
1•• "" DO roOlllfor doubt that "t 8180 11 of Ju.:raul0 ace.

CUlMl tOl'lllaUon._!be 0 .1 fONathn 18 of manns origin 11:1oentral Utah; in
.. atern UtAbit conallt. ot lnterbedded non!oe.1liferou, red send7 shale. an<l thin-bed""d
landaton.a wlth local bede or limeltone Md QpllUlll. 'lbe formation ln the .ataJ'll recton
con~"nl ero_lonal uncQn1'omlt1ea tMt ~ 11. at different horizone in ditf.r"ot placet,
end ,01:18of the ,trata are llIIlJ"kedl;y orinkled, che.racter1a't1c. whieb old in idetU';Ying th.
formation. The cam"l 11 apparently equivalent in age to the widdle part of the La nata
undltone 01' •• ''ltem Oolorado and together w1 the overl;;1Dl;1 trada end Ourth fomlltionl
.... tl:lcluded 111,the ItIlCl1lllOfC1'lllAtlon·al 4e.C11'1'bed'by Lupton 1ll hta report 01'1.011 end g.1
neM' Green Rher, Utah," publbhed 1n the Geologl0ll.1 Su1"reyte :Bulletin 541, although all
three are nowlatlMlto be 01411' than type 'Mommo." '

',\he caNe! 18 300 feet thlck I:IllIU'mutt and 100 t.t thick near the 1ll0U.thot San
Waol alveI'Q1ldqow. graduall)' thllll:ler eastward..

J!1ptra!!l!l llandlton, •• _'l'l\. :s:ntr.da 18 a cro .... bedd.d ,and.tolle toot 11 500 f.et tltick
in central Ut.lh end tbbtl llll.tllaJ'd. It 1e the Ilmd.ton. Dltar oa'b that wa. rlCArd-ed 'b1
erol ••• "upper La Plata. ft md 1t has the ume relaUn .ttoat1 aph1e po.Ulon aa the upper
p t of tbe La !'l..ta lIendlton. of ... tern COlorado. which h 50 fe.t thiclt n.ar Tel1urlcl. ••
It eonteln. mangane.e n.ar Green Rlver, and it toml IlllUl1' a1eo""8 and natural \:Ir1d a. and 11
the llIonllllllllllt-foJ'llllnclandetone of Bluff, Utah.
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owt1!t fo"",.-.Uon.-'.the OUrth f01'lllatlon oon81.tl of lllU1ne .andtton.t end
abAlea that 11, unoonto1'Jllab11upon the Entrada BllIldstone. '!he Ot1l'UO 18 50 toet thla
near (;reeo BiTer end eppaTelltly thins ou.t eastward.

_e""11e formaUql1.-'1'be SWll!Del'YlllefOJ'lllatlon la t1P1ca1l1 de'felopel! in
the $aD. Wael SWell, It conalata of red abal1 eandston8a. ennd¥ shale. and 0841 of
11 eatone Imd CYPSUlIl, .wblch S"fill to corr8lJpond to the 01""'1' part of the "LlcJ:l.lllof02'lll-
aUoa" .s eJroosed1n "aJlmo ~n. 0010. '1tIe SUCJ\\e1'1l'111e1. cloeel1 relato4 to the
under1y11l8fo•• llU'eroue C\u'U. fOl'illatlon and henoe 11 regarded all of J'U.re.selcage. It
comon17 containa coneretiona of chalcedony and y181dl lM"@nose dlonde near Green
BiTer. Utah. '1!he$WnlJienl11e18 125 feet tblolt nl1f1rthe l:IOUth of san &.tael River d
le.. than 100 feet thlolt at. the Oolorado 11ne; 1t either thine out COllIPletel;ror
chancee in l1tholo;;10 charanter toward the eouthealIt. eo that 1t 18 not reaMly die-
tlngul8ha'ble fJ'Ollltho "UclUaloforillation."

Cretacecmt (t) roclca

I.!orrleoll fOl'lllat1on.-AI I::.el'eldent1f1ed the l4on1lJon formation oona18te of
the Salt traill sandetone member and overly1nc varlegat.d eands lIhal_of cbarantertstto
Norr1eon tlge. In earUer l:'lij)ortl on eoutheaeter.ll Utah and louth.lltem Colorado th••e
beds bave been lnclUl1ed.1n the "l.lc:£lmofonliation."

Selt \faiJb_and_tons _ber.-1'he Salt 8,IIhenndeto.lle. whlch hal pl:'eYioue17
been claaaea. aa 11 lllelllberof the "lAclUmof01'iDaUon," llea uncontol'lll8b17'Opontho $tUIIller-
yUle and oons1lta of l~Il8, lllOJ'II or les. con«lollleratic ean"tonll8. conta1nlt1g
dino.aur bone,. petrlflo4 wood, and fresh-w.ter ,hella, whlch ue lnhl'-b.dded w1tll
lli1nor 8IIIOuntlil 01 1'04 and varicolored .bale. '!he conaplCUOUl111thclogl0 character cf the
menber 1110111tatea 1te reeogul tion. and it 7te1de 1lI0etot the carnotite and vanad1U1l1
ore thet 11 lli1nedln eou\}1WesternColoradO aud •• tern Utah. It 1111II0,t pl'Olllinent in
(:01Ol'6<1o , wheft 1t 18 400 to 500 feet thick, and le .. eo In Salt 'alle1. northweI' of
Noab, Utah. where 1t le 11rot.et thlolt; 1t thus gro•• progreaelnl;y thlnner to1fll.l'd
th. we.t.

Varlwted llhal8l.-1he vari.gated shale, 10 obaraotarhtic of the I/Or1'1&oll
fOS"lllation... re fomer1,. claased ae fonrd.1l8the upp.r part of the "lle!l1llO formaUon. It
'lbe,. ue variable in thiekneee. thouah of un1f01'llllithologic chan.cter throughout the
area here deaorllled. 1he;r oonl1lt of mlnor looal bed's of ohannel CODClomorate1l:ltel'-
beddo4 w1th vartegat.d aand,ylIhalee 8ll.chae tboee chuaeterbtlc of the Uor.r1eonot the

en' llallCe. In the eaatnl;, locll11ths the Yal'iep.ted ehe.1IiIeIh unoonformably en
the salt Wash Illl!lllb"r.and tbelr obae"$4 tMobe .. rang.. fr<llll275 to 600 feet. :tn the
.ee teJOl;ylocali n.a there Seetll to be no break between the Sal' \faeh IlIl1llberand the
o...erlylll8 Yartega.ted alulJ.es.

:Beu of unde:rtermined age. belle'led by llOill4. to be
Dakota and b;1otl1er to be pre-Dakota

A'bo.... the bed, accepted general1;r ae Uorrhon Ihs a varlable graup of bede
which begine at llI8ZITplao e with a s1l1oeoue conglomerate that 18 eu.eoeededby hlgb1,.
colored lIhalee and then ln ttlrn '01 coal-be3J'1ng ean"tonea and shiJ.... At other pl&OliIJ
a \law co lomer.'e 18 wce•• ud ili:rectly by ooal-bear1.n&eand,tone !ina. elulle. At
aUll other place ••• e"eolally ln the .oetl'l:l'l:y100al1ties, there ", 110 conglo_rate bu.t
oul,. eandetone. wUh or wlthout eoll1-bear1n.1l:be". '!'he colored lI1'ull. diviBioll, at
plaoes mol" thM 100 feet thlek, ooDe1e~eof p1nk and greenillh-blue ,andy ,balel and ie
lllO,t p1'Olll1nentin thev.ete:r11 10oal1t1n in Utah. ,.here the conclomerate and 0010:re4
ehel88 have beeu ... igued by t~ton and othere to the "liloElIllllforlllation· and. '07 eome
later etlldent, of the region to the Uorrieon formatleD. In Oolore.do, w~e the eon-
glo erate 11 ueue1l1 thlck: and the eolored ahalee th1n or Mlllnt, thq have been d....
orlbed. b1 Coffln as IIpre-IlekotaB and npolllt-MelllllO".Lee and 1I0,.er, on the other hand.
beUeve that the conglomerate GIld0"81'171118sbales belong to the lower put of the D::lll;.
ota formation ..e dellm1ted by Oro...

tJpper Oreta.oeoUlrocks

AAot&. ttl eandstone.-In most pl.ollS a eend.tone U •• between the colored.
bedB, .here these are preBent •. 01' the car'bollaceouBb.a., where ooal OOO\U'll. and the
o'lerl7ln.ll:Mancoesbale. Thle eandstone 18 the Dllkota eandetone of sOllIegeologhtl and
11 the upper eandttone of the Dakota of thoe. who 1nolude the colored bedt and con-
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CorrelaUOD.

glomerate beneath the 1n lib. Dell:ota tormatiOD.
to!anCtl8lIIhf!lt.-'1be Manco•• b e. lIIh1eh18 of tJpper Cretac;eoue •• h Ito dark

sb$le of lIIGr1ne orlC1n. In lIlO.t of the a7ft _"nea only a thtn rlllDDlU1tot thie ttha1•
.._1tl1l, and l1ttl. It.ttlmtion wa. eben to tt.

'lbe C1"lItao$OU.ebeds and tho .. of pOla1b1e Oretaoeoull ag.. -that 1., down to
lib. bue of the Salt Wa.n IIlSllber or th. WorrieoD formaUolltoo-are re.tlliU, recop1!:ll.bl.,
per.lItent, II.l:\dl'ell..ollably regular tn l:W.ckn.".. ,Al.o the bed8 of Upper '1'riautc
ege. the Ch1nle formatton, and p08l1bl1 the ShlnarUlllp cOIl401ollllu·ate. and thelr equha ..
hntlt 10 COlorado, .the Dolor .. fO:l\JllloUOD,are rA4U:v ldeDtU'led 07 thlltr pHUl1e.r
11tholoOlio char",otEu' and thetr t'onn.. 'lbe aubd1"l.ton. of the bed. bet ••• the ..
two honzone are oOrrelated tl'O!ll place to place .tth 80llle doubt. '!he •• eo.b41"le1one
are lrr..,,~a ... ll'.l Wolene .. IlIAdthe .eMment. ll'lI'Pr.llC' acetlUlUlatlon. near the •• t.rn
!llargln of a baaln ..bleb •• ewe to MV. 'been only tntem1 ttentilJ oCC\lpted by .... ahr,
Wttbll'l the area here con8tdet'ed thq rllllCe 111th1c1m... frcIII IllOre tha1l. 2,000 f.,ti ..t
the wellt to leI;. tbAA 200 reet a' the ea.tt, In II. dlltw:lce of about 100 llI1let. !l!btt
rapid. dlmlsmt10n 10. thick:ne8ll 1n hell eldefl,. of 1101llllarin. character lIUffg.eta the
nee4 of IlItlch lllOl.'Elcareful traclee of lndivlciu.al b.d, tJ1an hal""" been done. b"-ore
correlat:loll8 of the aubd1villotlll cM be de with confl.wll.ce. !t1. relation, dellcribed
above .e_ NaIIonable but .hou.ld b. ebeclced aDd •• rif1e4. 'l'h. Wt te landallene lind
the NavaJo etondEltone&1'1 1'4'104117recognised ln mo.' placel Where they oceur t~.thel'.
3nt 10. .0000e plac •• , where cml:r II. 8IlIall .:r;po~re b "1I1ble, it le«o. 1 oldbl, to
I1thl'lll1ne wblob Ilandetone 18 r~re •• nte4. I1.cognition of the .tlll )'OunceI' JUra •• to
bed. ill tW$II llIIIIre dUftault wlthont care:tu1 lIl8Pptng to de, mine which beds thin out
.end .hieb p81'&18t.

Uore preche correlation of the fo:rmall1on. of 'l'i'lalillic aDd Ca1"bon1tuons ag.e
18 h1ghl;y du1r&.ble, but UI1Chcorrelations can 1I0t bll mad•• 1thant ..ddlt1Otl1l1 infor-
_tim. '1b& petroHferoul PemlJilylvantlllUrocke IIlll7onoe have extendeG. ov.... the t1n-
cOlll;>qre PlAteau &ad ma;r ha"e been rt!lllOveQb:r er0810n. 'but theb 11 tholol.:)' end the
character of th.e1r lana eugg •• t that thq we"e depo.1teli in an 8!Jloaylaent 'OUthWest of
th. Uncompahgl'El Pl .. tell.'lI.. wbleb bad an lnte/ltllittent connlletlen wi th tbll r ......n.ylYlI.l:\ld
ee. 0' al"8a. lIa!!lt of the lilock1ea. '

The 1?reetll1ce of oU in Penl1S;rlTDlan belia belew the .alt end meum zone hA.
been demon.tnt&4 by the Cane Creek well and hAl been 8'UCt:eated 'b7 the ..,.1 o.uantl 1'.1es
of 011 AAd cae tbe.t were found in the Blg Six .elh. near Moab. end. ill, the Ore.cent-
J:aale •• U, on tbe northwest end of the Salt Valle;y anticline. :Beo'.u•• ol tanlUIl&
BMl' thelle well. aud the concealment of the bedrock the prec1le .1gnU'lcanoe of lIhn.
weU. 18 not dete1'llillAble. In general, however. anUeline. in .000thea.tem Ubh and
.outbwest.1'11Oolol"ado that are underla.in by tbe bede now plobet1"e at, (;Me Oresk mAY
;yield 011 aDd g... and it 11 1I&1'elypoell1ble that higher sandt etch onrl1e the ••
Pennsylvanian bedll ttJBJr have bee .aturated wUh 011 "0;'7 upward migration.

Accol'41ng to the worle of the GeQlo$l cal Sunil,. 'Cart,. in oh&11 e of J$IllflI
G111u1:v. the bed. that ;ylelc1 011 at Oane Creelc ...,. Ue l.se than 3.000 f••t below the
IUdace near the crut 01 the San W ..el Sw.ll. e.bOt\t 4 mU ••• e.t 01 th. Carter 011
00.'. teat well that .al drilled on the S1nbao. Plateau 1n '1'. 2) S •• Ii. 12 I. Furthel'
esploration 01 the SWel.1therefOre appe&rlI to be WAl'l'8I'1tri. Stmnarlf the pOIl.lbl1U,
of obtainlee oU ft'Olli the I4c!llllO clOlile1n MontesumaOounV. 0010., do•• not app.ar to
be exeluded b1 the failure of the teet well o.rUled on it 111 1921 by the IIldn.t le-
tln1nc Co. '!hie well, which wa. etariled in the lower part of a eandatcne 1n the Dol-
o..... formatton \h&t .a. 1denUfhd ... the iltnpte .udlltone, apparently entllred the
H.rmo.a formaUon at 2,852 feet and_elo. t depth pen.trated numerou. bec1e tbet
;yielded .ome 011 cd a cozaldtrable yoltlil4l of p•• bUt 1t mq not haYe reacbed the
lIe4. ohat ue producth'e at Cane C..e••

'lb. weU of the 01l1co illl1311 eo. tn i'aradoll: V&11e,. bat encnmtered glWl under
h ... ". pressur. 111taU bed8 that .ere p ... etra'.d 'b1 U, &nIt the well 01 the Gllmore
011 00 •• Gil th. 'tlry Creek antloUne. 10 Illil ••• outhedt of the Cinco MiMS .. U, ~
or l'Il41 not have reaohed the top of the 'ennl,l"an1an.
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~l'ked folding end 81"Oll101l took place prior to the 4epodUon of the Ohlllle
f(llll1laUOIl (preeUlllabl.y in early l.'rialllll0 tl,ue). and ailllll.1l' t'olr11q lOY have takea
plaoe atlll earUer. 1n 1.te OulloIl1feroullt1JDe. 111nor lto.rth moVeJllllntareourr.a i~
t8l'1ll1UenU,y dur1D1i:the later pl'rt ot tho ),1.. 011010em lIDd (f.J.llftlnated in the great
ditfltrenUal uplift and tlNl ting whlch took pleo. in po.t-Oretaceous 'title.

Aa '" r.ftll t ot the cOllIblned efieoh of the ... detor..:atlonl l1lllll'be:rtl118 tlromlnent
_tioUueJ. foldll. whlch trend northwlIst and expoa. Om'bon1teroua <, d 'l'rlaSille roe&••
hli.ve been d..,eloped in aoutbWeatern Oolol.'lildo. and oth.r le.. oOIl.plouou. antloHl'1.'.
which belong to the aame e,.tem. have been devolo ed In .outh.utun Utah between the
ArllilOll3 bo'll.llda1'7 and th .. Donver '" Ilio GJ'lIZlde_.. tarn SIlUroad. Th. apparent .outh .... t-
wud d.oreaes 11l tbe lntena1ty of foldinClll8J, now.. lU'. be lllOre app.rant than real.
d poat-'1'rlauic rollka cover ."vera1 of the Utah antiolines. and b.eau.e of tha un.-

COnfO:rmUs.e1 benll&th thl!D theee 70\Ul,;er rook, are prelNlllably l ... attollil1 1'o14e4 than
the 11llderlyllll: Carboll1fellOUtl bed ••

nOll/acll of the w t end QPtl\Ull be4_. which 11. above the pro4Uetlv. beda of
the (:llllie Oreek d01lle. ma¥ have ocourred on Il <lenelderail1e ,eale, and a, a relU1t the
structl1ra at tho oll-beanlll: beds IIJItI3 not b. accurate11 reflected "b)" the ..ttltude of
the bod. Mo.e th" eal t llAd QPS\1lIl ilion. Beoau.. 01 the unconfo1'lll1tie, lllAdpOlalbie
fio.ece of sal 11be4l11:I.111:Ja'3 ther,tore hawen that the preci ••• 'mature at the pro-
@qtl"'. beda can b. Qilcerte1ned onl, after .. ean.iderlllbl. attI011llt ot ';IIlQlora1lo17 drill-
1l:lS he.a beM aone~

Mal:I,f of the ant1olin.1 in south,.ltem COlorado are deacribed by ClIftln in
linUeUn 16 of, tht colorado lkologieal Surr"". and ~ Ie IllAPI of the Clan. Ol'eek
and ralated dome. and of th. Sslt VellellllAtlo1ine in Utillh arl publhhed in th'
BulleUn of th. American Alaoc1at:ton of Petrol Oeolog18t* far M1-A'UI:WIt. 1923.
lfao4Nff. in a not. on llllIanu g I alonll Orand !:'l1vei-near 1l0ab.· in the U. $. Geologi.-
cal SU".,'. BulleUn 471. IhnU0l111 the tiIlUcUne 12 m1lee above Moa'll. near the orest
ot whlch Ihthane gae e'eapee aloDi the bed of Colorado atver; and the ),IOJlllrr.o U-
cl1n. in liIonteZUlll&Cout,. Colo•• it llI4pped and deeorl'bed by 001'1113111BulletiJl, 24 of
the Oolorado Geolo;lcal SUrrey.

The t01ll) at !.loab I.e al tnated 1n a 'I'al181 that was fomed by the p tim
oollepse of e ore.t of an entlel1ne. deaodbed by LuptGn. tl:I&t uten .el frl1JJl the'
north ••• tem plirt of '1'. 27 S.• lii. 23 E.• into the uea louthee.llt of the town of Groen
iiYer. !he. L18'bon Valley upUtt. 'O'o1th of the La Sal Vcmnta1ns, 1& bounded lin lta
northeast ilide by a fault tha.t pa .. oa a 11ttle Aorth of the louth.est corner of T. JO
s.• II. 26 E., lIDd elOIle to the lIil Inr11an 11111. in ne. 3)". T. 29 5 .• I.. 24 J. ~e
displaollll1ent on the :rault 18 about '.200 felt near the center of T. )0 s.• R. 25'!l.,
ani it decreasee north •• stward. UX'.tll the fault. IlpparCIltl1 muge. into the DI7 Valley
ant.icline. a gentle fold that. extends northwelltwe.rd aero •• the northern pa:rt of T. 29
S•• Ii. 23 J£, Thetiabon Valley faul t,A1v14e. into a IlI!1l tipl. fraotur. 111'1'. 31 S., B.
26 I.•and dles out. ill the Ilillllppointmant 11llo1il14 in Colorado. The 5ig IndilUl autol-
clll1e. a 'mall. narrow told. parrelle18 the Lillbon I_Ill t and 11el northeatt of U in
'1'. 30 5 •• 11. 25 !.• and A lIlIlall told. whi.Ch e::Qoaes the Entrad3 land. tone , occ>xra itl
ths lIOrtheaat. corner of ,. 28 $•• i. 23 I. Othor tolds 4l'e bon to oron the canyon
of Colorado Siver between the IllllUth of Indian Creek ..nd san Juan m....:r. 8ud still other
anUol1n •• will undoubtedl, be found In the oO'l1r•• of t'urtbel' &xploraUoll. both III
80utheaatem Utah and louth'elltern Colorado.

Aaeueibil1ll;y !U1d oond1Uona ot operstion

'lbe reglon hs" collsidered 18 acoe .. tbl. from eta1l1one on th8 J1U11 U.na of the
»8n".r" 1110Grande 1f stern BaU1'l)ad 'by /I .eU-kllpt automobile road 1fhlch 18648 louth-
ea.tow.rd fl'Olll !l'holllPlonto U 11and bl ro8de .hlch had .1I.tward tl'Olll 101''' lIDd other
towu on the DarrOW-lesebranch af the Mo Grande S them B.allroU. .l iCod rod leal18 ,
trolll !loa1l to vonuc.no und :l!1utt, and othn ro.a4i oonnect the .. towu. "Uh tbe rall-
road at Dolorea, aleo .. leconlbry ro",d 11&d. from the 'oab bricl«e up th. gor •• ot the
(:oloJ'l1do to Castleton and 01leo. Felt traila e palllabls by autOtlloblle in the area ".st
of tohe liIoab-:Bltlff hlgh_," Oil account 01 the eteep arrotea and dee,: sand. and mCh of
that are. wl11 be traverc4b1e only 'lth gre.t dllfleultol.
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In the regiol1 east of the 1I0ab-1!llutf road water can eo .on1y 11. obtained w1tb-
out .81'10118di:f't1cult7. but weet of the road there 111little pe1'lllllnent water except
that of Coll)rndo lillver and of its <inply intrenched IIoJor tributarilll.

Recent 1n11.1 of trade Jouraall report that an 011 cOlllpan;y lnhrellted in the
dtlY.lopment of the Rea 11 pl n1rlll: to lq a pipe Hne fl'Qlll the Cane "Creek di.tl'1ct to
the DenTer i Rio GrSllde 1Je.tertl BIilll::ooliul near ThOlllpaon. 1Jll.t11oil Gr gu becOblea
....allable. fuel for drU11l:lc ~ be obtained tJ'Olll 1'8111'064poiDt.e to the north and ea.t
or tJ'O!ll local mine. that operate on coal bedS in the Dakota (1) tOJ'llllltion at ..... eral
looalities ea.t end northee.tlt of MontioeUo. Wood llla7 be obtlUned tl'Olll the .lopes of
the La Sal or lUu$ ll1011ntalna.
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