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INTRODUCTION 

Aotnowle!tffienta,. ... !l'be writer is indebted to 

Professors R. l>. OJ<awtord and R. D. George for the a.aaign­

m~nt of a thesis Wb.ioh hae presented ma.lW interesting pro­

blems and :eo~ su.ggeations that ha:ve proved vaey helpful., 

Profesaor P. G. WorceatG'r ttas give suggestions and help 

whenever asked . ~i,oh we-re appreoia.te4 ve7:11 mu.<1h. Credit 

should be given tor. J . Kreps and w. o. Thompson for 

f'i ld eaeietanoe. !.eo man;, .ranohe:rs an4 resi.denta of 

Mo:f'fat O ou.nt:, g:rati tude ia due for their ooopora.tlon with 

th$ b"unq party. To &.U othel"O who have e.i4ed the werk 

of th.ts p).:t'C;J in an:r way the: writer .18 ve7:7 g:rs.teM. 

Pu;r;egeEt, ,£t field !!11.!l; ... • In th& su.r.tUner of 1920 the 

Oolorado Geological Su.rvey s•nt a :i;arty :into Moffat Ccnl.:n~ 

to investigate some of the oil n.n4 gae poseibU:1. ti88 of' 

that oount,- . This part.Y oonsieted of Mr. f . J . Kreps . 

an inatrument men , end the tn:iter until the fiit"et of Sept ... 

ember when Mr. w. o. T':llompson auoce$cle4 M:r. Erepr;9 . A 

brief report of the field wo :rk done ~Y that party may be 

found 1n Bul.l&tin 24 o:f the Colorado Geological SU:rve7 • 

but e. more detailed rep0:rt With ooneiderations of certain 

probleme Will be made at t .hie t!nle . 
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Area ~;tked.- The area oonsiderea in thta }'fl}ler 

occupies the sou.thesatern corner of Moffat County. It is 

bQUnde4 on the north and weat b7 Ymnpa River, on the east 

by East Fork ana on the so~th end weet b7 Morapos end Deer 

creeks. All of the atruotu:rts 1'Qrked. With the exeeption 

0£ the B3.gcda fold, lie in Moffat Oounty. The larger 

part Of the Pagoda. stru.oture is in Moffat Oounty, but the 

eastem end extends into Routt Oounty e. short d1stanoe, 

proba.bl.7 not more than a. mile. 

BIYSIOGRAB!Y 

~:t;ainH!.•"" Yampa Rive:r is the most inrpe?"ta.nt 

stream in this looalit7 and it the main qhannel for run­

off. AU Of the st:rE1Jame in the vieillity of the stl"tl.ctu.res 

worked. fol"lU parts of the Yampa ru.ver drainage system. !fti& 

largest tributary o:t Ysnipa River and next to it 1n a10e is 

Vlilliams Fork River,. !t'his r1vel', with its t:ributa.r:1.oe, 

dra.ina most of th$ area mapped. The largeX' perennial 

streams vhioh flow into Williams Fork Rivel" are the .:follow-

1.ng: South FoJ"lt C:reek1 Eae1: Fork O:reek, Deaver Oreek. Wad­

dle Oref:lk,. end ?!orapo8 Oreek. 

The age of the etreame varies from youth through. 

maturity to ol~ age. Moat of them are approaching matur­

:1ty, but the topog:rap'hw along Yampa R1ver gives ~idenoe of 

its old age in places. Some ot the atreams 1n this area 

have been oonsiclered antecedent in oha.raote:t • especis.J.ly 



Yampe River. Many geologists vino he.d not studied Yampa 

River in the v:loinity of Juniper, accepted c. A .• White's1 

version and considered it as antecedent. 

E. · T • .Hs.nc.wok2 ha.a rec(l)ntly a tu.died lam.pa and Green 

rivers. Re concluded that both rivers are probably super~ 

!mp0sed streams., both having originated a.tter the depo.sition 

of the 13:rowns l?ark group. !!.'his explanation 1s ver1 satis­

f aotocy. for it atms to answer all of the conditions as 

observed in the field. C,. A. White's explanation does ndt 

acoount aufficientl.3' for the presence of the .Browns Park 

• formation and the pa.rt tha.t it had in determining the pre­

sent oouree of Yampa River. 

fo;pogr~ltiz•• The relief of this pa.rt of 14of:fat 

County is veey irregular. Most of' the valley-a lie at 

elevations of 6,100 to 6,600 feet. i'he valley or caeyon 

walls. which are for the most part composed of r.Iese.ve:rde 

sandstones and sbal~e, attain eleTations of 600 to 1,000 

feet above the :floo:re o:f the ve.Ueys. 

~ valleys o¢ouw the creata of e..nt 1clinal st:ru.e ... 

tures, sometimes following the axes quite oloeel.1'. Suoh 

valleys wore noted o:n Williams Fork River, Yampa. River a:t1d 

Deaver Oroek. The streams do not always follow the crests 

of the anticlines or the troughs of the synolinea but some.-

White, C. A., On the geology and · ph7taiogra:phy of a }?()r-
t ion of northv1estern Colorado and adjacent pa.rte of t1tah ana. 
Wyoming: t1. s. Geol • Survq Ninth /:i.nnu8l Report • p. '109 , 
18817-88. 
a Hancock, E. T., The biatoey o!f' a :portion of Yeto:pg. River. 
Colore.do, and ite possible bearing on that .of Green River: 
U. s. Geol. Survey FTof. Is.per 90-K, p. 188, 1916. 
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•Fig. l. "Pagoda-like" weathering of 

Mesaverde fonnation near Pagoda postoffioe 

_ Fig. 2. Intensely folded Mancos shal 
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times cut rose euoh atru.oture at random as do the South 

Fork end Waddle creeks. 

The valley 11s en oompoaed of a series of alter­

nating hales and sandstones weather illto characteristic 

forms euch as atep-like cliffs. This condition ho,a been 

brou ht about throwr. differential erosion. The harder 

sandstone beds form persistent led es and the ab.ale form 

th slopes. In Williams Fork velley where this type of 

athering ie best illustrated the face of the c,lif:f' with 

1te numerous benohe res bles the roof of a Japanese 

pagoda. A stoffioe located at this point has been 

named n lhgoda" because of this atrik resemblenoe., 

In certs.in pe.rts of the Daton Peak quadrangle there 

are high, flat-topped mesa.a more than 9.ooo feet above aea­

level. !I'heaa mesas a.re oommonJ.7 capped bJ' basalt sheets 

whioh have p t18J.ly protected the aofter underlying rocks 

from erosion. As a resu.J.t of the superior hardness of 

the basalt, erosion has not adve.nced as far 1n the basalt­

capped areas as in the surrounding country. 

The amount and obaraoter o:t folding in the area. 

studied varies greatly in different places. And the pre­

sent topo raphy bears a close relationship to the folding. 

In the Williema Fork re ion the foldi has been rather 

she.rp and pronounced -nd the relief is high. In ial 

Basin the relief is not so hi h - partly because of the 

more gentle folding d partly because of the sedimentar:,v 

rooks present. This basin occupies lie crest of a large 
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anticline, and since eroa:ton. he.a expQeed shales, it ie 

aharaoter1zed by a. rolltng topogrsph7. 

aiu.mps, Which a.re fea.ttt.rea common to steeply 1n ... 

c11nad strata, are present in the vioin:t cy- of \Yilliams 

Fork b-u.t we!re not noted elaewh,ere. 

Sq,ile .... The rooks of this lt'egion a:re for the moat 

pe.rt silioeoue or argilla.oeoua in oha.re..oter. !.l'he moat 

important siliceous rooks a~ th$ sandstones of the M&sa.­

verd&. Laramie. and :Browns Park formations. W'lum these 

eandstone·e are a.the:red, a. light colored, EJa.ndy soil re ... 

su.J.ts. This eand,c? soil is ver; barren and does n<>t m&ke 

a good aoil for fa.rming p,irposee. Whe Ululoos. Mesave 1'1.e 

mld Lewie £0-rma.tions contain mo.st of the exposed arg:llla ... 

oeous rooks of Moffat County. !i.1hese formations contain 

a great deal of ahel.e. ~is shale is easilU eroded and 

weathers to n ll~ht blue to black ela.yey ae:11 'Wh:l.oh is 

sometimes 'Ve:r:y fertile and often produces large e:rops of 

grein and. llalV'. 

In oerta!n parta of this district the ?teethering 

of b alts and other :1gneou$ rooks has p~oduced e&tremely 

rich a.,,tt f 1:)l"tile soil. !I.1.he potes'.h e.nd other aal ts that 

serve as f'e1-tili~ers have been derived f:rotn tlle diainte ... 

,gra.tion o:f those igneous l"OoJ:ca. Around the basQlt .... 

oapped tneaQ.e thi8 soil 18 preaent a11d the copious vegeta­

tion found there olea:rly shows ita fe1 .. tili.ty. 

Along the banks of the larger stream the:r:e is a 
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veey rich. bl k alluvial. soil that supports very lar, e 

orope. The richness of the soil d the ease th whioh 

it can be irrigated have made ·the land bordering the 

streams moat desirable for farming. 

Vegetation. - The faming land lies 1ri the VE.illey 

bottoms, on the elopes and sometime on mesna. Th land 

adjacent to the lar er streams ha muoh al.luvium and ie 

ve-q fertile. Most of the lend under cultivation lies 

in the ea.stern part of Moffat County along suoh str ~a 

a Y pa River, Williams Fork River and Morapos Creek. 

but oonaid rable land not bordering on strea.ma is being 

"dry fa od" 1n rious parts o:f the county. In 1920 

the dry fa era ere very aueeessfu.l. in raising larg 

crops of grain and potatoe. 

To the south and est of Williams Park near the 

high mesas mentioned previously there are thick forests 

in mieh the re is lu:a::u.r1ant plant growth. There, the 

vegetation 1s so dense that travel through it ia ver, 

difficult. The so11 derived :E'rom the disintegration of 

the basalt and the springs :fed by the melt snows 0£ 

the basalt oapped mesas are responsible for the heavy 

growth of vegetation. 

In AxieJ. Ba.sin , ho ever, conditions are different 

from thoa just described. ~e lo rolli~ shale hill 

support very little vegetation - gra sand sage bra.sh 

being the domin&nt :toms. The apareit7 of vegetation in 
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Axial &sin 1a oau.sed largel1! by the aridity of. the tlimate. 

There ta very little reil'4'all and perenni.al st~eams are faw. 

011mate .- The win.tart in Moffat Oounty are long 

e..nd very cold. Deep snow oovera tl1e lt:i.nd to:r eevenl 

months at a time in the winter all.d ren.dere oonmtUllieat:ton 

rather slow au.cl d1:f'f1cult .. 

q'he emmnera are ehort ... be.ing J.mi ted to ,June• J'ul.:r • 
August. a:nd September. !he climate ie ae:mi•arid. 1'.he 

snnu.al preo1p1 tat ion rarely exteeds 15 1l1ohes. ihe ta.bl& 

given belo·w was taken from th& reco:rds of the na:ther ob­

servation stta:t!on at Le-1, Colorado, bJ' the 11, s. Department , . 
of Agrioul ttlre • 1.l'hie record :1e epplioable to all o:f the 

area diaeusaea., i .:n this ;paper. 

Clilllate 
1920 

January 
Febmary 
Jiaroh 
April. 
lZay 
June 
Ju.ly 
.August 
Sept$!llbe:r 
Ootober 
November 
December 

Record o:t U, a. Department · of .Agr1 ... 
. e1a.lture at La.7 • Moffat Oo,. 0010 •. 

Tempera tu.rt Pl:-ectp1ta~ 
Mexim:Wn Minimnm. Mean tien 1n inohea 

72 ... 2 1'1~2 1.00 
50 •10 22;8 .,, 
66 ... 5 29-.2 .......... 
,o .. a .1$;0 e;lt 
80 20 50;6 1.15 
85 24 57. & .15 -· ...... _. ..... .......... 
g() 28 $3.4 1.5g 
86 21 53.6 1.20 
80 14 44 1;60 
60 , s1 .1 1.s2 
51 -22 21 ,ep 

' 
15.35 

SfRA'lIGRAPHY 

Whe fo,matione v4>.ioh cons ti tu.t& the strati.graphic 
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column range from pre-Cambrian granites , gneisses and 

aohiata to alluvium or present day depoaite. !1.'he gra.n-

itee and related rooks which form the core of the Roalcy' 
I 

Mounte.ina are nerally supposed to underlie all of the 

area described. The formation directly overlying the 

granites is not exposed and it is ques tionable vmether 

the Uinta. quart zite and other rooks observed in expo81lres 

on Juniper lountain continue as far east as the astern 

bC1llndary of Routt O ounty. If it is assumed that the 

stratigraphy of the flll1ams Fork region is essentiall~ 

the same as that of Juniper Ji ountain. there should be 

approximate~ 7,000 feet of pre-Oret eous rooke under­

lying the "Dakotan forme.tion which is known to be p:resent 

and overlying the Algonkian (?) rocks. 

Inasmuch as the etru.otu:ree desoribed have the 

a.nooses the oldest exPoeed formation, it wollld not be 

advisable to attempt to drill deeper than the base of 

the "Dakota". Decauae 0£ the great depth of the pre-

Cretaoeaaa rooks and the lack of information ooncerning 

their oil-bearing properties the writer has deemed it un­

neceseaey to give a detailed description of those strata. 

The following table will give a general idea ·of 

the fo nnatio:na preaen t 1n the ee.stern part of Yo'ff t 

County as given 1n :Ba.lletin 415 of the United states 

Geol ~icel SU.rvey: 
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Oretaeeous 

Ju.rasaio 

Oarboniferous 

Oambria.n 

Algentie.n? 

Lt:.ro.mie 
Lewis shales 
lieaavenle :fQrmation 
Maneos shales . 
Dakot~ fol'.'me.tio-n 

F.l.aming Gorge fonation 
Vlhit o Oliff sandetonea 

Tlli c ko.$a s 
in feet 

1200 
1500±. 
3500 • 4500 
4000 • 4600 

200 - 250 

800 
800 

Ve:rmilitn Oliff s&ndetoms 600 
Shinarwnp grout) 1000 

l'leber ea.nil.atones 
Wasatoh limestones 

Lodore able 

Vtnte. qua.rtsite 

2500 
1000 

500 

12000 ± 

oor lated with the type 1oca11't1' of the "Dakota" 

ana.etono largel.7 on 11 thologio grounds ana etra.ttg,:,a.. 

phic 1xrsition. It overlies the "a.l"i-colored. ehales o-f 

the Ju.raasio a.n4 lies oontonna.bl,.- be1ow the blaok sh.ales 

of the Mnneos. l3eoau.ae ot tht massive sandstones n&ar 

the be.ee end top of the formation there a.re two panUttl 

ridges formed. vtun1 the nne.kote" is e:z;posed to erosion. 

!L'heee two ridges are very ohe.rooteria1:1o c,f the fll)a.kota'' 

a.nt make it valuable as a key formation for geologieal 

work,. 
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tion 1a usu~ll;v brown to green in color and is composed c>t 

smell, rounded pebbles o:t feldspar, ohe:rt. 8D4 gre.nit~. 

fhe matriX 1s siliceous in oheracte:r. !rhis member is 

twenty :feet thiolt at Jun:tp&;r., and thin bands o:t' sa.nd.~tQlJ.(I) 

or s:e.nccy- materiel a.re ~ter().alated at irregala.r interval.a. 

fhiEJ tends to show that conditions of de,pos1t;ton were not 

¢:eo:rm. Directly overlying the conglomerate me111'ber 1a 

a series of e8.ndy brown. shales thirt;v feet thiok, wh:loh 

ie moetlJ' covered. Above this aha.le membe:r there :ls a 

ten .. f'oot leiige 0£ ma.as.Ive• ooarse-grailltiid a&.ndsto11e white 

to bro'Wn in color. 'hie aendstone has a sU:le$0US eement 

and is suf:f'1oiently porous to permit the migration of water. 

A serie of brown sbale,s rather ,.u:tnd;v in plaoee and mostl; 

covE3'red, about 145 :feet in tbie knees I e.aps th-e sandstone 

ledge previouely me:nt toned, and underlies the upper aana ... 

stone menber , < the top ot the nDakot·a!'. U'.lhls upper ee.nd ... 

stone member is 40 feet thick and is composed of white to 

brown coarse-grained ae.ndstone with some thin bands of 

allo ws.ter to paaa through ·it . 

A very good exposure of the "Dak<>ta" ns tound n•ar 

Juniper where a eeotion of it was taken. The section ia 

a.a f 011 o '&"JS! 

T,o;e. Feet 

Gray- to brown sandstone With some thin 
beds of quartzite 40 

Grq to brown aanf17 s1',.ale$ (moetl7 covered) 146 

Gr~ to white m~u:,eive aendetont 10 

11 



Light brovm e!'!llldy chalea so 

Green to brown. stained . aonglomerate 
with inte'rea.lated san.41 beds 20 

Total 245 

Manooa Formation 

1'he formation iltltnediately O\l'e:rl7ing the Dakota. 1s 

It is (U.'nnposecl mostly ot o.:rg11la• 

oeoue Ghales with BQIOO sandy end oaleareoua zonee. It 

ca.n be divided 1n'to two members on lithologioal bases. 

tr.he lower member oone1sts of 'bla.cak Slaty ah~e$ lying 

di:reetJ.y on the "l>alwte.11 and a bed of sandstone at the 

mem'bel' inoludaa all those rocks \Yhioh lie bet een this 

sandstone 8lld the 'ba.ee of the l\:Ieeaverde. 

The thiekness of the Ma.naoe fo.rrnat1on is not con­

stant ... W1del7 diffel'$nt :reaul. ts have been obto.ined in 

the s$ctions taken. 

the thickness o'f tbe fla:noos to be 4100 feet in T. i N. , 

R. 92 W. 
a 

Professor R. D. Ore.VI.fen\ has figured the thiomeaa 

of th Mancos she.le to. be a.pp:roximate~ 4400 feet :Ul 

WUliains Park~ K. u. WUlaon3 aetermined the V.ianooe 

ahaJ. e to be about 2100 feet thick north of YJWJe, RiYer 

~ Colorado Geologioe.l Survey .Bulletin 25, P• 12, 1~20 . 

2 Cited above 1n Oolorado Geological survey- Iulletin 23• 
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ill the area 1' o:rkcd by him. H. S,. Oe.lel. gives e. thick­

n se 0£ 5000 :!: .feet :::or tho .,;').11r:,os :fo:rmntion in north ... 

western Color.e.do. The ll:.:-.nooa aha.le was determined to be 

+ a 
5800 - feet a.t "'"'ie.l by E. '1'. Rt:>.ncook • !ale thiakneas of 

the Manoos formation as detet"lninen in T. 2 N. , !l. 92 w. 

by the t·1riter is 4'000 feet. This fig'U.:te ~ b~ Sonlewhat 

lo sino~ moat of tho fo:rme.tion •s coveretl and its tne 

attitude may not have been dete:rm1ne4. 

From the figu.res given above it oan easil;f be seen 

t'hat the thioknoas of tbe Manoot var:tae widel.7 'from plaoe 

to pls.oe, or that different bounde.ries have been taken for 

the ea.me forma-tion.. In the eeotion. mea.eured bJ- the 

writar the lowest ea.ndstone lodge of the Mesa.ve:td$ that 

was cont1nuo11s was taken ae the top of the lw.ncos . :file 

highest aandato:ne tA&mber of the Dakota waa ta.ken as the 

be.se. 

Lgwer, Df$JD~tt• - .~ confcu.·ma bl7 on the Dakota 

formetion is a series 0£ black alety carbon.eoeoua abalea . 

~ese s!lalas a.re a.bout 400 f~et thick aoeording to 

measurements tn.ken tt.ear Ju.niper. .Abov$ the bla.ek sl:!alea 

men.t:to:nad there ia a sand.atone hori!.()'n 26 1/2 fe~t thio.k. 

This aa.ndeto.ne is whit• to €,f?fi7 in oolot? with aome black 

streo.Jte or sea.me tn it . !t is coarse grained and 

1 Gale , H. s •. , Ooe.l fields of northtveatem Oolorado a.nt 
northeast em Utah: t7 . s. Geol . Sur'Vey atlletin 415 , pp. 
45 P-Xld 52 , 1910 • 
2 Lee . \V . T •, Relations ot the Cretaceous formations· to 
the .Rocky Mou.nta1ne 1n Colorado and N'(;w Mexico: e. s. 
Geol . survey 1.?:rof. Pa.per 95 c • pp. 58 to 55 . 1916 • 
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rather porou • feasor O rawtord a.. found e. spring of 

\later isaui.Ilg from this member at one looal.1t,'. 

Thie sandstone 1a sometimes oaloa.reous. and a.t 

plaoes it is veq fossiliferous. The fossils oolleoted 

from this member show it to be ~nton in age . No ayatema-

tio oolleotion of fossils waa attempted in this 'Ork. 

l1p}?e:;- member.... !he rema.indel" ct the Manoos forma­

tion is ec>mpoaed of shales. veey oa-loareous in. places• and 

looall7 limestones have been noted. In pa.rte of this 

area. a oaloareoua !One of she.lea SO to 200 feet thiok has 

been noted 600 :!: feet 2 a.bove the Manooa sandstone. This 

eaJ.carec>us zone carries foasil.e of Niobrara. e,ge . Above 

this oal,eareous zone the shales are ve17 homogeneoue in 

oba.raoter. becoming lighter in eo.lor and more san.41' a.a 

the 1 ~esaverd~ formation is approached. When the upper 

pa.rt of the Mancos is weathered a light•eolored claye7 

soU results. !'his so1l 1a extremel.7 plaeti~ s:nd. stieq 

when et, 0%'7stale of selenit& a~e often scattered over 

the sur.faoe of the mathe:red lJ!encos she.lee and ai-e ohar­

aoteristio of that fol"Jnation. 

1"he MeeaYerde fo:naation 11es o~nforma.bl7 on the 

?!SJ1Cos . It oan easily be distitlgU.1shed from the under­

ly'ing Manoos by 1te sandy- aspeot and the presence of com-

1 Colo:ra.do Geologioal Surver Ml. 2z . 
2 Perini , V. 0., Colorado Geological Survey lhl.1, 24 • P• 14. 
1920. 
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me1QiS.l ooa.l aeama. ~e fuse of the Mesa.ve:rde ,vas oon-

siderod to be the fi rat saJldstone horiion QVerl)ring the 

thick series of M(lllcos shal,ea. Thia formut1on 1:.a cem .. 

posed of sandstones. ah.ales. and ooal beds- IJ:hs thiok­

ness of this forrn.nt1on va:ries from zooo to 4000 feet. 

The lower part ot' the lffeaaverde or lower one third 

:is composed of thin belted . eandatones &lteinatuig with 

member ts subjected to erosion. Marine foesils have been 

found 1n t~ia part ef the formation, i'h.ey show that the 

ohrulge from marine to :fresh o'r br1.1ekiah water oo:nd.1 tton 

me very g~ual end tha.t e. d.e:fin:tte line oe.n not be 

drawn between the Mancos and Mesaverde f ormatio:ne. No 

0-ommerois.J. ooal horizons a:.re fO'IUld 1n thie meiJlb~ whioh 

is knoVi.'!1 a.a the :fo.rren Group of the Meaa.verde.. rl.he 

&n.en Grottp is eapped 01 a me.aeive sandstone bed. e<.une ... 

times mere the.n 100 :feet thi.ak, and we.a ealled the Tow 

Oreek aandetone by the Colo'.t'a.d.O Geologieal SU.rvey in 1919. 

!'he Tow Greek sandstone lies 800 ! :feet abtTe ·the base of 

·the Mesaverd&. 

Th~ :r~mainder of the fol'ttW.t1on eonsiets ef sand ... 

etonea 1 eh.a.lea, and oos.l seams, and ve.riee from 2000 to 

3000 feet in thiekness. li de-tailed clesoript1on of this 

fo1mation as it oo®rs in the area oovered 1:n this report 

rtJ,:,"1.1 be f ;o"Ullll ui .D.ll.lotin 29'1 of the United Sta.t$8 G$ologi ... 

aa..1 survey. 

On Willia.me ?orlt River on:cy the low-er t110 thirds of 
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the esaver e 1e pr a nt; the upper th1 • ha:ving been re­

mo ed by ro 1 n. A eotion of the Meaaverde as taken 

by the Unit d tatea Ge lo•ical rvey1 ta point two 

and n h ~ ile o t of-~ oda poatoffia ie as follows: 

Section ta.k t and half miles east 
of goda -postoffic 

Top Feet 

l. Sandstones and shales 300 

2. Sandstone and shales, much i colored 
red by the burning of coal ae~ 100 

3. r ... ssive sand tone 25 

4. Thin sandstona and shAlee containing 
oo beds of neured thickness, 
lying at the top. middle , a.nd bottom 
respectively 69 

6. Massive andaton 35 

6. Not exposed 1'16 

7. Thin e.ndstones and shales with th.re 
stro sandstone beds 1n the upper half 180 

a. Group of maeaiv sand tones 149 

9. ssiv sand tone (single stratum) (Tow 
Creek of Colorado Geologioal survey) 111 

10. Debr1 -covered elope. probably alternating 
sandstone and ahal e 3Vl 

ll. Sandstone of seoond hogback 80 

12. Soft andston and shale 282 

13. Lo or Hogbaok eandatone 60 

Dark shale (Y.e.nooe shale) 

Thiok:nesa abov Manooe h 1 
1928 

~ United States Geological Survey :Bu.ll. 297, p. 24. 
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Contormably over1,-1ng the Meeaverde :formation is a 

eeriee of grtq' to blaok shales having a thieknees of 1500 ::!: 

feet. Silloe the Lewts allal&s were not studied in detail 

by the pa.rt,- , the th1ek'.nees given above is an al'arage 

ta.ken from the re:port of the United Ste.tee Geologioe.l 8ur­

ve7 e.a given in l?u.lletin 297, page 29. 

!L'hie formation ts very homogeneous, b&ing composed 

a.lln.ost entirely o:f Eha.lt. i'he on:i.;v prominent expoa11re 

of $hale in this area is along 'Yampa River near Craig. 

Inasmu.eh as th$ pu.rpoee o:f this report was to d.etermirte 

the oil p0as1bilittes ef thia region the Lewis formation 

is of little interest. 

Laramie Fomation 

!he Lewis ehalee a.re conform.ablF overlain by the 

Laramie formation. Thia formation oons1sta of ae.nd• 

etonea and eheles, with Dome sub-b1twninoua coal beds. 

The Lewis shales are sr81' to a.lmost black :tn color, While 

the sandstones of the ia:t'$.mie a.re vmite. Otl a.c,count of 

thi :f e.et the boundary between these formations is ta.ket: 

at the base of 1he lowest ea.ndstone overlying the Lewie. 

5.!nie boundru:.,r is not eve~ere at the asme hori~on, and 

fossils have been folltld in the sandstone, which are Lewie 

in age. so th.at the true age e-lld history of th:ie fonnation 

1a not definitel.7 known. 
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1b.$ fol'lnat:lon considered here as Laramie 18 app:roxi­

matel-7 1200 feet thick on Fortl:fies.t:lon Creek north of 

C:.re,ig according to measurements taken by H. S~ Ga.le:i..,.. 

i'he top o'f the Laramie torma.tion ,.s better de:fined 

th$n the base, 

glomera.tee ,. end. aa.nd$tonee overlie the La.ramie unoonforma­

bly. 

At the present time thert'l is a question as to what 

ia mee.nt b1 "Laramie" 1 si:nee the tfl)o looal!.ty of that 

:formation is not def'initelJ known ·to be Laramie in age . 

At onEJ loosJ.it7 on &at'ez- 0:resk, a. tributal"lt etream 

of South Fork Creek., an ~posve to found Whtoh shews a 

conglomerate bed about 8 feet thiek unoontorme.bfy ove:r-

l.1'1ng the Me.l).Q()e ehal'IJ. Irom.etU.atel7 ov·e~1y1ng this oon ... 

glome:rate bed is 20 :feet ot sandy mat&rial, mor$ 01· lees 

a.rkOsio in ehnra.oter, 1T.ttb ee"l'erel thin beds of eonglom-

horlaon is a bed of aa.ndeton& several feGt .thiOk witb 

large angular basalt b()Wlde~s eoattered irrsgaJ.arly through 

it. At another loo41ty the conglomerate is n()t present• 

bnt approximatel7 200 :feet ot white ooa.rse sa.ndstone. rather 

eoft on aoeQUnt of its oaloareou.s oettu!nlt • was Ob$erved to 

ooaupy essential.11 the S$m~ atre.tigraphio position. And 

l Gale, H • S •. t Ooal t;t el ds of northv.reate:rn Oolor'1.do • and 
northeastern utah: U, s . Geol " Survey 1h11. 416. P• 94, 
1910. • 
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in perts of th& sandstone there were tubll.le.r forms Which 

suggested. Plaut stems. worm tub(3a • or bttri-ows.. From the 

lithological ohs.r.e.oter end the str~tigraphic position th1e 

:formation would prebabl7 correspond to the Browns Park 

g~cup found a t&w mi.lea we&t .of the e.rea. u».det- d1seuss1on, 

in Axia.l Basin. In some plecea this sandston• :ts oa.ppe4 

tw she.eta of be.eel t wbloh form high mesas. Most of the 

flat tops. within th.is area showea. thie ae.ndst.one member 

sedime-nte. the ~lo.se .£4.esoeia.titon 0£ the basalt ant1 this 

sandstone formation indicate tlui.t it is at least Tertiary 

a'here would have to be a suf:t1o:tently 

long time f<>r erosion to remove the Mesa:.-ercte, (peesibl.J' 

the Lewis a:od Le.ramie), and part o.f the Van.cos before this 

:tol'tl.lation ooUld ooouw tbe horiaon vdd:oh it toes. And if 

this p srio d of erosion toek pl.tie$ prevtousl.7 to t .he de­

position ot th& sandstone it '1quld probabJ.1 be later th$l.l. 

the begiunitlg of Tet-ti~ time• be<u1,US$ the period of 

erosion would mark a tilne lntervat bc.,tween th,e Ch:etacttQU.8 

end ferti$.l7 • 

The thS.oknees of the Browns Park group varies from 

1200 to 1800 feet.. In most plaO$S the pa.:rt of the :fo :t1'Jle.­

tton Whioh has not b$tn ero.de4 will not exoeed 400 ftet in 

thiek:r.l&SJS • 

19 



Igneou.e Boom 

Rocks other tl1e.n sedimentary are few in .numb~ snd 

restrietea to the basalt sheets a.ml basalt be>'livl,ders derived 

from the weo.the:ring ot those sheets. The basalt bovt.Lders 

are dark gra-, to blaok in color, s<.nnetitlles very porous and 

veatoule.r in character.- \Vhen. the boWlders ate not baU, 

weathered the small oe:vit1e$ a.re of'ten filled vdth aeoond.a.17 

oalcite. 

Tb.e periOd of igneous aotivity 1n whieh the igneous 

eheets reaohed their present position was at lea.st Post ... 

Orota.oeous anA •s probe.bl~ in part oontempGraneous with 

the de:posj.t:1on o:f the 1:3ro'Wll8 l'a.rk group. ·fhe evid.enoe 

for the above ete.tem$nt is given in exposure of l3ro'Vffl.S 

Park on &aver Oreek where angular bovi.1.ders of bass.lt 8l.re 

included within the sandstone. 

The basal ta a.re of the 5ree.test :tmportanoe in the 

Wi1liam.e Fork e ount17 where high mesas are oa;pped with 

lava sheets. In Axial Bas in and the surrounding area 

very little evidence of igneous aotivit7 was noted, but 

some hot springs are found a.t Juniper which might indicate 

the presenoe of igneous ror, ks .. 

Surf'iotal Deposits 

At nnmeroue localities within the area described 

tllere are alluvial deposits of sand, gravel• and soil. 

The ohara.cte:r of t'he ma.teiriel compoaing the$e deposits a.e ... 

panda to a large extent upon the nature of the la.nd from 
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wh1oh the d.etrit't,l.a o:r eroded m.ater1S.l is derived. l'f 

the stree.lll follows a sandetone :f'o:tmatlon. the nature of 

the de e1t woUld. probably be sandy,. and, if 1t followa 

a sllale fo11na:tion •. the dtpordt -would be olfly&J , va.~!ng 

from grq to 'bl.aok in 0010:r.. &.saJ:h boW'.l.ders art Widal,-

ec:u1ttered over the eul"'fae& in tl\l;i v:leinity (l:f Williama 

lfork River and, When wathel'ed• they form a rieh, bla.ek 

a-oil. 

oountered 11 talus. A great rna.ny te.1118 deposits ere 

present bl the l}a.t~n1 Peak quadrangle , a.Di 1n mall¥ pl.aces 

they entirel.7 obenre the geoloa, 
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I;Ja.~or Features 

The 1'&1pa coal field, aa described by Fennema.n and 

Go1& in Du.l.letin 29V of tho United Statea Geological Surver, 

oceu.piee a huge basin. T.b.o amcis of this basin seems to 

bcve a nortbweat ... aouthoast trt.1na. elttending through Yampa on 

tho southeastern e;rut to a point aome miles northwest of 

Oraig, Thie large basin le bisected by a Gross told vJb1'4h 

ie known e.e the Tow Creek sntioline. As a reeult ot this, 

a small b$Sil1 is :f&rmed to the sou.theast of the Tow Creek 

anticline in the region drs.1:ned b7 Fish Oreek, bout Creek, 

and Oak Creek, 

Axial Basin . althou.gll somewhat to the south a:nl 

We$t o:f' the above a.res, oeoup:tes a valley rougb.17 follo'Wing 

the oreat of the Axial Basin ant1el1n&. This antioline 

was formed by the mo.eptive forces of the Uinta unlii't, 

and the trend of the e.i:ie 1s nQrthwest-.aou.theast in general. 

A few milee northeaet of Axial &sin ie a a,nolin& t which 

pa.es&s through Round ~ttom • wt th an ~ie rihtch 1s rougbly 

parallel to that of the .Axial Basin fold. The :f'olda of' 

the Yampa field With few exceptions have the same general 

trend a.a tha.t of the .ibe1al Dasin stnoture. In $Om& 

plrts of this fiell there has been some orosa folding 

auoh as the 111ow Creek fold. and there ~re numeroas other 

minor folds trending in the same general d1reot ion as the 

Tow Oreek structure. 
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Fa.Ulte 

To the e~at of Waddle Creek in Section 9, T. 4 N,. 

R. 90 w. a. small fa.ult, With a diaplcaoement less than 

100 :feet, we not ed. The sedimentary rocks in whtoh the 

evtdenoes of fa:u.J.ting were found &l'tJ lower Meaaverde 1n 

age. fhe nature o.f the fault ns not de:finitelt deter ... 

mined , but , in g,ner&l 1 1 t se-eme to have been of El d:l:p-

elip ty,p& . It aeeme probe.bl$ the mt,vetlletit of ,:n.e bloek 

was towarda the west in the 41:reotion o:t the d1p 1 bU.t • 

owing to the t'a.ot that evidence was meager. the aonelu.­

sions put f orth are more or less spec=Ulative ln oha:racter. 

It is not Probable that this fault WS.'3 of sufficient mag­

nitude to materially affeet t he oil poaetbilitie of the 

Beaver Creek stru.oture . 

Near the Williams Fork River, upon the western 

eitle of Peok Romtstead Guloh . a small Tein or :t1asnr& c,f 

eo1id bi tum:Lnous :mate:t-lal about one tnoh m thteknees wae 

elateritEt in eh.a.raoter. 9.'he p:eeeenoe of such a qdro-

aarbon in v,in fonn indic:uitee that some movement hae taken 

place t.hat was of euf:f'ioient magni tu.de to d.&velop a fissure 

through v4lioh the elater1t.e (?) eottld :i;ees • fhe. vein baa 

a northeast trtn4 , e.nd is ao narrt>w end. local that the 

vr.ri ter does not consider 1 t large Etnough to hav lb."'ained 

-whatever acoumuls.tion crl oil that ,m• he.ve taken ple.ee be­

low the surface . 

23 



Fol.de 

!!:ioda. f'old.- The Pagoda. stl"llotu.re is composed of 

two e.utiol1noa having axes trending north eat and southeast 

with a syncline . between them. 

The &1.tiel1ne to the north. or that structu:re vihioh 

lies along Willia.me Fork River, has e. small dome on the 

western end of the atrttature 1n the immediate vicinity of 

Dea.kine ra.neh. !o the east of thi'3 dome, a.long the same 

axis, it ie found that this &ntieline proper does not olose 

on the e&ste:rn eni • bu.t swiDgs around more or leas in the 

shape of a horseshoe. 9.'his anticline has a curved axis, 

and, a.s a whole, pitohes gently to the northwest so that 

the eastern end is the .structurally h1gheet po:tnt. The 

dips al~ng the northern limb of the structure are fairl.7 

uniform .. a:veraging about 12°. Al.ODS th& southern limb 

the dips are st<u•per than thoee o:t tbe northern limb a;nd 

range frQm 9 ° to 30°. !he :fold 18 thereto l'8 as1mmetr1-

cal in charaetei" and tb~ a.xis will be closer tp the 

southern limb than to the northern. 
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There appears to be more or less of a oo.nstrtLction 1 

or olosu.re on this structure in the viaini ty of Pagoda 

postoffioe. !I.'he only part of this anticline that holds 

an..v stra.ctnre.l possibility vhataoeve:r of eil or s-s.e woUld 

be the em&ll dome e,;tending from Pagoda. poetott1ce to th& 

Deakins ranoh. Thero is one dip ah.own on th map ot 

1v<>s 7oc.w., vhieh does not aaJust itself to the :rest of 

the data taken for this are~. It might indicQte faulting, 



or al'2mping , or some kind of local movement. No other 

evidenoe o~ su.oh a movement ,1&0 noted , w.t evidences m.a.y 

have been so obscured that theJ' were overlooked., 

i'he s,noline , tJtlioh pa:reJ.lele the ant iol 1ne ,1uet 

described, is p1tob.i»g from the southeastern end in Se<$tion 

28 . T • 4 N. • R. 89 w. to the llGrtll.weat. It oan 'be traced 

more or lees aoourate1y to Peek Homeet&rul Gulch 1n Section 

!35, lr • 5 l'f. • R. &-0 \V ,., fhe dips 011 the llOl"thern limb of 

the spoJ.ine rang :froin 10° to 50°. but those of the 

-aou.thern limb ~rt not so high. They var, from 4 - to 10•. 

thus effectillg an a~etrical a,-noline. 

1'.b.e southel'tlmost s.ntioline. or the .Beaver Creek 

st;ra,oture. alee pitches rather §9ntly to the northwest. 

!the dips on the n.orthe:rn limb o:f the f~ld 'f'ary fl1)l.fl 5° 

On the other limb th~ ~1:pe ax·e greater , and 

range from 10° to 5~ • probably av~aging zo.•. A closu::re 

on the weetarn end of the a.nt ieline was folll'.>4 in Seotton 

9. T. 4 N •• R. 90 w-. !n Section 5. T. 3 J., R. 89 w. 
the ewt:ng in the strike ot the beds indicates e. closure 

on that end• bu.t 1naamuch as no northeast dips ••u.·e ob­

tained nearer than the northwest quar-ter o'f Section 32 , . . , 

T. 4 If., R. 89 W. th"r-e ie a pc,ssib1lit, that this a.xis 

eurvea and that the structure does not o1ose, l:Ie.d it 

been possible to obtain dips and thu £irtd the general 

a ttitude of the formations in S$et1o:n 36. T. 4 N. • R. 

89 w. and in Seetio-n 5, !. 3 !1 , 1 :H. 89 w., t:be gentJtal 

•tru.etu :re oo'U.l.d ha~e been WQrked out more closely. ln 
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view of the :f'ao·t the,t the only eVid$noe tending to oom­

plete a aloaUJ:'e on this end of the fold is the swing in 

the strike of the beds on the southern limb of the fold 

and considering the defieienc7 of dips with lack of 

det:tnite information oonoerning the southeaate m end of 

th.is a.ntiol1n$, the writer does not feel 3ust1fied in 

asserting that the:ra is an unquestionable closure for 

tbie structure. It was ver7 d itfioul t to dete mine 

the tru.e geologia relations of thi.EJ end of tlle folt 

beoa.uee of the oover!llg ~ the 11.e.nooa s!$le and th& 

Jleeaverde :to:rmatien by the l3r~ .Park {?) fo:nnation 

and the le:ra sheets wll1eh are ver,- numerous in this 

pai-t of the field. 

Near Shb:~•e. mnuh in Section 51, T. 4 N., 

R. 89 w. the 411'8 ind.lea:te a. co:nstrtet:ton, mt pro­

bablit not a clo8t1re, since the sandstones on the south 

limb are ver,' oonate.nt and continuous. In Seo tion . . . 

15, T. 4 N., R. 90 w. a. dip crt 9°N "1° E wae obtained 

This t.1p ns the 

only one obtainable on the northeni limb o:f thie a.nt1• 

oline owing to the capping of basalt an4 sandstone 

hioh seems to be ever present 1n the Daton Pea.k quad ... 

ra.ngle above elevations of 7500 feet. Thie dip o:t . . 

9 ° would indicate e. oonstriotie>n a.t th1$ PQint. btl.t, 

sinoe other dips war$ not a~ilable , it is no·t ocnelu­

eive or worthy of greet considerat ion. 

ftle dmne located on Williams Fork, previously de-
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Fig• ~. Brofflls Park(?) formation 

Fig. 4. View of Mesaverde formation on 

Williams Fork dome 



seribed, is a strw:rtural possibilit7 fQr oU am gae since 

the d.1118 ta.ken point to a closed s-t111oture. fhe out-
oropp!Dg f'o:rmations in this atrn.oture are the lower part 

of the Mese:ve:rd~ to me.tion am the upper pa.rt o:f tbe Man-

cos. Approximatel7 BOO :fe t ot Menoos hes bean eroded 

in this reg.ton ~e the .,,Dakota H sandstone• the Mancos sand ... 

stone 17:IJlg about 400 :feet above the base of the Mancos. 
,, 

and :poaeibly 1:1ome lentieula.r sands fiithtn the Manooe :forma--
-tion. From a. eec:rtion taken of 'th& Mancos :fbrma.t1on in 

the vto1nit'y Qf Yellow Ja~ket Pass near W11JJan•t ranch the 
th1ek:ness was f ottnd to be 4000 .feet., It ls p0ssible 

the.t this thiokneae may be a trifle 10w btce.use o 'f the 

following tacts; Cl} lb:poeu.res were •SO sos.roe that the 

us.at attitude of tb.e bede ma.7 not have been lete:mimei; 

( 2) 111& eontact between the Mancos and "1'akota0 was not 

sharply defined. 

In oe.loulnting the d'Spths of the wells neeeeaa.TJ" 

to reach the •r:Dl).ktta." :fol'JllS.tion, the thioknesa •Qf the !13.n-

ooe was talt • e.a 4000 f'ee.t., !IJaking the above thickness 

.fo r th0 M'lmooa the "Dtlkote." san4 ecu.ld prebably be reached 

at a depth o:f isoo to 4000 feet in this dome, but the sand­

stone in the Ua.noos shoult be :reaohe<t' at approx:tma.tel7 5500 

feet. 

so small that the w-:rite:r (oe not see fit to recommend it 

for drilling 'lU'ltil prod.u.otion 1s :found in the gene~ region. 

From the orettt ot the Beaver Oreek a.ntioline abo:a.t 
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1500 feet o:f Manoos shale has been eroded.. On aooount of 

thJ.s fact a well drilled to the r1De.kota" :f'cnmation wottl.d 

:probably at least be 2500 feet deep. The highest point 

on the stru<,ture, acoord.ing to data. oollaeted, 1a in Sea• 

t1on a, T. 3 N., R. 89 w •• very olose to the oenter of the 

seotion. Th_is woUld probably be the proper 1')0§:ition for 

a test well. Until production is aesu:red tn Williama 

Park or neighboring st:nioture$, iilioh lock more p,:-om:leillg 

than this one, the writer woUl.d suggest that definite 

a.otion be delayed al'ld that a vei, thorou.gh uaminetton be 

made of tlle geology in Seotione 5 and a•· 11\ 3 N. , R. 89 W. 

As mentioned previoui/317, th.eN ia a. possibility that this 

end e> f the structure awing a rather than closes• and to 

effect a cloS11re the strike SJ'lllbola cf' beds in ntorope 

t Q miles apa:rt must be in,-olonged to an !nto ni-eotion .. 

Hamilton ~(!~,!.... In Section 53, 9.\. 5 N., R. 91 w. 

&nd in Seotion .fr, ~. 4 » .. R. 91 w. th.ere ie a dome elli-

ptioal in ab.ape• known. as the Hamilton tome. Dle axis 

of ttiia struetu.ra trends a.pprox:lmatelr due northwest. 

The dips along the northeastern limb are rather gentle 

and range from 6° to J.2°. !he southern Qr aoutbweater.n 

limb 1a inclined somewhat greater than the northern. Dips 

on thte limb vaq from 15° to 54°. averaging about 25 • 

Th.is structure :la t187tl'llletrtoal .in che:raater. . All of the 

Meaa.verde fo mat ion ha.e been removed f:r6m the oreet of this 

atru.otu.re. and the horizon foll.owed in workillg out this 

fold •a a se.nd7 zone near the top of the Mancos •. 
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Approximately 800 feet o:f Mancos sheJ.ee have be.&n 

r001o'V'e4 from the orest of this anticline. If the thiek ... 

ness o:f the Menoos 1a the same in this strtt.lltttro as that 

• obtained for 'rellow Jacket Psss, the 11:0akota." ehou.14 be 

reached at a. depth ot woo ~ feet. Thia fig,.1:re would be 

mu.oh higher i:f the lfc.ncoe shal-e :le thicker than 41.00 feet 

at thla looe11t,-. 

favorable strttetu:res in Moffat Ootu1ty a.a a. p0ssible oil 

reeervo1r. It ie :rather $mall., bu:t ha$ suffictent dra1»­

e.ge to :melte ~ good e.Qeunmla.tion possible. it the s1rrats 

a~e o-11 bearing. It WOUl.d b$ rather expensiv• to drill 

this dome beoauee of the depth. As a looation for a 

teet &ll thta dQme would be sl}l.&ntU.i. f'or 1 t ls ai tu.at ea 

near the Ora.1g .... Meeker roa.d, water f'o r il~illing 1.e at hand, 

and 1t is at:rnoturall,- pe-:rfeot .. For a. test well the 

writer would sUggeat a loos.tion a:bout three-eigh1fhe of a 

mile 8 'lOf>Vf. of Wep.nd 'e house. 

O~i,g aI?-t.&,ql,ine.- l'here ie e. small. etnoturt: ab.out 

5 miles southwest of Crtdg. with a generel northea.st ... aouth~· 

weat trend. Yeml)$, River follows the ax$.e •f this anticline 

·veey oloaely,. Whe be.ti :followed 1n me.pping this stru.oture 

was one of the sandatones of the upper Meaaver«.e . !he 41:PS 

~ol'.lg the ncrther?l limb :range from 5" to 10•, bat en the 

southern limb the dips a.re alightl.7 bigbel." • v91.7ing from 8° 

to 12~, averaging e.bou:&: t 0 • ~1s stru.oture is mna.ll ant 

a1tuated. so high in the stratigraphic colttmn that very little 

time 'Was spent on th1s antialtne. 1'hie report sho'Uld b• 
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considered as more or lea of a reoonnaiasanoe nature. 

About 500 feet of Mesa.verde :formation has been re ... 

moved fro th crest of this at cture. Since the lo est 

exposed formation ia the upper part of the Mesaverde and 

the moat probable oil ands a.re located in the Mancos and 

Dakota :formations. there are bet een six and seven thousand 

feet of etrnta that ouJ.d have to b pierced by the drill 

to reach the "Dakota". l3eoause of the great depth to the 

oil sands mentioned above the writer is not disposed to 

recommend that this structure be drilled for oil. It bas 

been suggested that there is a possibility o:f finding oil 

in some of the lo er sandstone members of the eaaverde 

fo:rmation. There are three sandy horizons 1n the lower 

part of the Mesav rde :fo:ttnation alternating With aha.l. beds. 

These oonditions oald make it possible for the sand member 

mentioned to be oil bearing, but 1n the ell drilled l)J the 

R1ollmond Petroleum Company on Wilson Oreek these ee.ndy 

horizons ere not found to be productive. In no looality 

has the writer observ d aey oil seeps or other favo ble 

sign of oil in the lo er sand.stones of the esaverde, and, 

henoe • is disposed to regard them a.a more or leas barren. 

Ho ever. should oil in oommeroial ntit7 be found 8:JJ'g-­

where 1thin the Yampa. field, thi etruoture oul.d be or­

tb.7 of i'u.rther investigation. 
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SOME THEORETICAL 00:NSIDERATIOE'S 

ftie qu.estion e,a to wheth&l" or not Moffat Oounty 

and northwestern Colorado Will become a tu.tu.re oil fiel ti 

is one the:t w11l be answered When tht :presence o:r absence 

of 0U-beari:t3g sands or horizons ie p:ro'Ved. At the 

present time it ie oonsitlered ,osai'ble for the sandstones 

end eana;r aones of the ~cfe t'tnnatien to be oil bearing. 

i'h1s seems quite probable, for the 118.noOEJ contains 1a:rge 

qu.e.ntitiea of ble.ck oa.rbonaoeoue shale succeeded by a 

porous sand.stone bed approxintately twenty-five feet thiolt. 

Ana in turn this sandstone is capped h1' a thiek aeries of 

inlparvious ehalea. This su.eeession ie theoretioally 

:favorable for the acoumulat1on of oil in commercial c1uant1 ... 

ties When the strata have th& proper attitude. fhere ere 

several sandy hori~ons 1n the stratigraphic column of thte 

region . tthioh are eqllBJ.17 fa.vorable for the aeoumulation of 

oil, Some of th,e san.de are the eandstOn$ at the top ot 
th& nDeJtota0 • a sandstone bed near the m1d.dJ.e of the "Dak­

otan, and the basal "Dakota/" conglomerate. Sorne of the 

lower Mesa.verde san.dstone strata have betn suggested a.s 

p0saible oil horizons. but, so :f'ar a.a knOwn, these sand 

have not given evi~ene$ of oil aoeumulation 111 th& ar~a 

wo:rxed. However, in the San 3uan oil field of Utah, evi-

dences of oU in the form of 011 seeps have been noted 1n 

this jbnnation. 

In the well drille4 by the Twentymile Oil OompanJ' 
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on a struoture in ·1111ama Park an enormous pressure of 

gas a enoount red. It had to be oased off befon, 

drilli op r ations cou.ld be oont1ntted. In a ell 

drilled by t Richmond Petroleum Company on Wilson Creek 

gas s found 1n a sand o'f t e snoos, and it ftllllished 

fu. l fo:t drilling purpoa a :f'or nearly a year. Gas was 

:f'OUlld on the Chimney- Oreek do e recentl:, in a M'a.ncoa sand. 

And 1n a. ell drill d 1n .A:x:1 1 Be.sin several years a. o con-

siderable gna s present 1n the oa . The Dakota 
. 

fo at1on s netrated by the drill 1n Williams ark 

but oil a not found in oommeroial quantities. 

The fact th et goo is ueua.lly present wherever the 

sand of the Mo.nooe are tapped and that oil i derived 

from the Ma.noo in th . ely field in north estern Colo-

redo about sixty mile outhw t of this area indicate 

th t the strata of 12.le region oa~ hydroosrbone. ·Another 

indication given by the preceding example is either that 

tho folding of the She.le ha been au:f'f'ioientl:v great to 

volatilize the oil or the ell a.rilled in eve 't'1 oaee 

have been located too high on the structures. The wells 

in aome oases have been looated on different parts of the . . 
at:ruoture, but Without greatly improvi oonditiona. 

David Whit$1 bas done considerable work to det r­

mine the relationebip existing between the intensity of 

the metamorphi~m that a region has undergone and the quali-

1. Whit • David Genet1o problems affecting eeeroh for new 
oil regions: er. Inst. Min. and Met. Eng., No. 158. 
Section 21, p. 5, Feb. 1920. 
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t? of the oil found there. lt$ has arrived at some veq 

interesting oonol.usions. In detemdn~ the amount of 

Jllet&mC!>r:phiam he us$d anal70es of coals ooe'Ul."ring in the 

eupposed oil-bearing :f'ermat1on. Ol" those from the fo:nna. ... 

tien imnled.iately ov.erl71ng it. He states, "Vore cfbserva­

tione and tests are neoesaa.r:, to :;f'bt more exactl;y the 

stage of regicnal $lteration beyond which oommel"Oial e11 

pools. t .hough xormerl7 prea$llt • will ne;,t have sttT'iVed, 

but 1t 1a proba.ble that the limit fel.le, in general 

elight].J' lower than the point e.t VJbioh ooale of the ordi-

1'.ia:tf bitumintu.a tarpe show a. fJJ.el ratio- ot 2.e or 68 per 

oent • of fixed oarbon. tn the pu.r,e eoal; it ma7 approaok 

nearer the ratio of a.o o-r 66 per cent fixel o:arbon". 

Some $ne.l7ee:a of ~oa.le froln th♦ Ilesaverde, the 

fonna.tion directl7 overl7it1g the Mancos art as followa: 

l ll~den Oul.ch 

!homburg ~tain 
2 ( Wilson n1ine) 

l:bted oa:rbQn 
11'1 pu.re ,coal 

50.t 

sempl.e 1 ta.lt n from ~lletin 29V of the United 
State<, Geo1ogioal Survq, page 84, 

Sam.Pl• 2 taken from Dlllettn 415 of the Unitea 
States Geological SurVeJ', page 248 .. 

BamJ)le 1 waa to.ken near tho Pagoda fold. nn.4 i ta 

fuel ratio percentage of fixed oarbon .oomea 'Within the 

limits presoribed by White, Sample B is fr<>m the Thorn-

burg f'Uttta1n area., veey Qloe& to th Hmt,tilton tome. DtJi.eae 

samples show tlla.t this l"egion has not undergone md'ficient 
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folding . aeeordil1e; to David White , to seriously impair the 

aooumUJ.ation of oil in oommeroial pools . 
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