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and the ,.,riter , i embers of the Survey . .Dr . n. D. Crawford 

was in charge of the p~rtiea . 

.1.,ocat i on 

'J..u. pa.L·t uf north,'iest~r:n Coloracio herein de ... cribed 

lieE in tl.1.e eastern f)rt of • outt County , ,est of '" tearuboa 

bprings and the greater part eouth of he YM1pa 1 iver, ,, "fovm­

ships 5 N. to 6 N . , ange 5 .; . to Range 88 \ J •1 ~Ea ti tude 

40° 25 ' l ., ~ ongitua.e l ,,o 00' ~ . . 

..the princip!1l tot·ns e1·e ;:_, te...r.woat Gprir ,r to tl'le 

a.st , Hayden to the 1e~t , , our,t l arriE , ear hiver , :i.acGr •jo1' , 

• nd Ulner , in the con tral part on the Yfl npc ~.i ver . '.i.l .e Den­

ver rmd. alt Le' e Rail ro. d from Denver to l!roi ~, Col ore do , 

follows the Yamp 1 iver and traverces the centrel pRrt . 

i eld 1 ethods 

The fie) d examinntion£ were 11.mde du:rin ~ the uonthe 

of July an ugu st • l 9 l 4d • In appin the To~ Creek anti-

cline , and the Curti cnt i cline 0 plane- table , stadiH rod , 

a telescopic alidade and a Brunton cooprco were used . ~he 

vor~ rn st rted from I bnce line estebli hed on U e ton-

ship line bet een r1. G H., t . B'7 1;. and H . 8 .I . A flc1g 

was placed at the north Dsee nt the lrnd corner sepvrating 

sections o and '/ , T. G r' ., .. , . 'l ~: ., rmd ~ectione l rind ] 2 , 

A flag at uiddle ES ,N· p)r>ced 1 , 29? 

feet south from the section ,,orner etv,een sections 18 r nd 

l ~ , '.1. • 6 :N • , :1. • l \ I • , fl :n cectiorw 13 ~nd 24 , ,1. 6 

. 8 ),1hin 1as 
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eouth e pl ced 1 , 3 f t outh of the ton hi cor-

n 

eh 

• tin to n hi 6 . , • bl nd • 8 •• nd ton-

0 .... • • .. • . . J i e also a tadic1 

m c: r-ur· n t, . 

'h cou e r n di t nee he tween th ] and cornere 

l1 • u C Ol'U, IIC ~ne rccen~ ~ urvcy , were obt ined fro 

le f I.he n rior , \ ff ice of the , ni tcd £ tate 

L v yor ~en r J , • t nv,1 1 olorado . 

01n e located , b ~Y ten o control oint£ 

e xt <l d 1.,hruu~1ou ·h 

P, d t.h. Cl4rti. "' 1t....:.c1 il , . 

·h ~o Cree .nticline 

ly all of the loc·tion ec 

1 d b• t•·r11e,uJa.tion nnl by he ~e of th ftaci r he 

eJev e e d t.r i~n d b 1 me· n or vertic·l n l r cord• 

:!'. om t!' ... te eLcupic : 1 • <. c,e ano t e urton co 

, nc n·r ... ~ of 1., n"t d ·t1te. Geolo ~c] ur y , ~A lOCFt­

n of iv -r , : d ~1 1 u equent ele ~ion. 

·e e ba e upon i f' lt:: tion , • ,4 et abo e 1 . ve J • 

ri ma i ng t. e r u] l a t i c J in e c n n l r r e en t o 

, It of h "C a heet , .. ed . 

.!'?..:. . ur r n,.,l e v·a urv yed in 19 1 - 1 ll J the nited t1tee 

~c l,o ic, J hect w e 

int r ecLior a. n ·n wn point , • th fl 

co ic 

art r 

1he clevati n 1ere et e .cmine :torn the 

V n . 

1 , 'e, t, ~ .. ru.J l ntit;l i1tc cros ee t i.t 

~fctia ro I nd tele-

ri e t· l i e f om ~Le one-

c in corne· et e:n E~ction 9 .nd lo , ~nd t eon 



G 

, . b!:> 

:!..,it r: turc 

ol . ~ , 

1.1ite , c . A .• u . . . GeoJ . n"'" C :>o,~ . ''rV"'V ·1°rr 'er•tn' ~ ....... • ........ " •• .l· 

.. nn . ept ., nnu "'t]r,. , lf,'lu . 

\.:t o) • urve; , l '16 . 

n . . for J f.~. 0 , ,._ • B . j.ner J 

Chis.110 J ,t, ·;i . ,1 ., 'ihc Jkhe, d "nthr citi;. co:. J 

.~utt Cou 1tv , ~oJo . : ('. o)o . . ci. 

•) . 1 ,-1 ? , 1 Rt 'I • 

tori· , J . · ., '.hf' tocl:y ount·,in cor-;] fieJde: 

£eoond rm . I\eut . 1 ,., Gr-c1l . ~urvcy . p t. 3 , p . 112) . 

in . ·nr. . , v o J • J '/ , p . 'l/13 , l 8B~ • 

:ie]d of 

-- - - - -- - ----lhe co•J fie]~~ of outt Coun~l , ~olo . : n . 

and in . ._l ou:r· ., vol . '/'- , • b'h) , 'ov . J , 1902 . 

. . ' ard Lir.iue)J , ~he coil Fnd mineral 

·et>ou.rcef" of -.cu.:.t co t..nt•. , 'olo . : •.1 Jl . Colo . "chooJ of 

.. c:.t.,n , 

l:e e:riveJ' , orth- CE.tern 

e.t.011 , . ' ,cport on ti e hydrocr .t· bon fie) d of v ectcrn 

·.,o:tcrndo 'n e. rtcr I t tr h on it. ,.cojeci..ed line of the en-
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Ee:q . • General ,an 11'81' of the roi c. , J 9U3 • 

. i ter , ~. A., v.mpa coal f'i ld; a 1Jarn hlet enti.tJed 

"Gen~ral lnfor 1ation , " i~e:ued by the Denver , ; orthwer:1tern and 

J-ricific ,iJ·p.:; ,1 '06 . 

li1ennc c n , . . . , nnd 0nle , voyt s ., ~!:'he Y~mpa co: l field , 

ou tt. County , Col o.cE1<.lo . U. ~· . Geol . f:1.irvey Bul J . 29? , l 9U6 , 

viti .. a c1r•Jter on the c11rractet· And us~ of t}rn v~mp,:, coal"" 

o ,}' A'' •n b e J J , r· r i u P ~ • 

G le , i oyt t' ., Co, l field• of north·,e~te n Color;.:,do end 

no1·the -·terr. 1 tah , u. " . Geo ] ,)ur·ve;y Lull . 4lu , J~Jv . 

George , -.. . D. , "':e 0 ourc{~e of the coun Lry tr ibute.r·y to the 

uenver ~ d Calt L~ke R~ ilroed , "i offpt Hoa n eport to 

to the ;enver , nd r:.n l t LBke : riilroad , J9l8 . 

Georg e , ; . D., nnd .Aurand , ! . A. , 4\ e etnh of' th~min"!r. l 

r- r-,ourcec; t>f t hP. country ed jacenL to th0 .. of:.: .. flt .. CH,d . Colo . 

neoJ . ;"u ni-:;y 1 iuJ1 ::;2 , {not pub li1:-ihed) 1920 • 

. ~~Jch cf this region I.JAY b dee:cribed ae- being low in 

l;vm.._Ja riuon with the ... ,, rk ange of the ... ,ocky r ountaine to the 

eFet. 1niE r~nge is part of the Continental Divide epBret­

in i the i.--mtcrs of the . iseicaipt)i Riv r eyste:a on the east 

from the ~acific ocenn drein?ge on tj1e ueet . 'ihe hi heet 

pax·t of the area west of the .. :ark .. ian~e i<-~ within the cent­

r, l p~rt o~ the :ow Creek nn t icline wllich ri,es to Pn e le­

vation o~ nbout 7 , 800 feet above ~er level Routh of the Yam­

pa uiver, r·na ~ , 500 feet north of the river . 'Jhe elevntion 

of the em a {iver it P J roximately 6 , 400 feet ebove seR 
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](;Ve} . .he: higher hU) f" to tl,f' Er-rt. • verflf:e 5 , 000 to 7 . 0,)(.) 

feet in elevttion . 

hJ.Yer . 

err•: ry ,eriocl . 

'J.\:,er,tyn,il0 l'3r,;; -~n I t'he )ov, r.iJJt to the 

Al?' 
cJd~n averpae rro~ 100 to 400 ~eet ~bove 

01' the .·ock , ~ r- V kFrn frnr tr ir, re "o.rt r: d , tudied - nd fo J-

mr de of the thickne~~ 

of l,i1, eec vcrd foru: tj on iri Yomp, c·-nyon . 1 com ,'J ete 

ct ion uf 1.he r nr,cQrc f'ormut,ion coul 11 not be found 1n tt1.i~ 

vicin:tty , but. ~. art ~at" obt, i.ned on oo..;e CreeK , soutn,•fef't 

of illif~8 ·rk. P. genernJ izf3d ~o1 umn• t; eection cf t.1..8 

] ..,.,e:rrner:~rn • • • • f"!.eld , 
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in the "'ol lowing parn "'reph from rermeman Rnd Gale . 

"~he ~Appin~ of t~e rock formRtion~ in th vicinity 

of the y, mpt:= fieJ d fel wi }Lin the )rovince of the geol o ;if"tf!I 

of both the ing :.rna th'::! l ayd n .. urvey'"' . '.heee invet ti-

grtor~ adopted the ol· oFification for U1e Cretaceous strnta 

tudy o-f' t.h r·ock_, in the u per . is our i .i ver rec-Jon OJ . _eek 

In 1,,1 t re _ior tbe cl,·r,r-ificr tion v1c1l· c1dopte<1 

d ove:x· a cor 1 "' ider;,,-bl c a:r "' of •• •. t.ern G.retaccous roc·u· . e -

li h d ac fou d tu cont&in :i dif'tinct :-nd char..,c;teristic f-l.ine . 

in brief , the grouping there ~do~ted i eu~n~rized jn the fo l ­

lo·"ing t b1e: 

ClP. .. i lc.,,tion P1d nor,e::-1 lriture ado ted in nreviou"' !"'Ul'veys . 

... crtifi.t',t . 

( J • L .:/'.~ l 

~ 2 . 7()){ t 1 4 .... 
.1. .,.i.. _u..; I 

{ )-----•-,;;;,0.1.!'.i'ANA G {O'U 

\ 3 . J 
l 

c_,. tifl!=OUB---- - - ~ 
I\ • rIODRl'.RA 

~------GO .OHADO ( GROUl' 

? 
b . 1~ ., 

lJ .u J, Jl ) 

( 6 . D J(O'.i.lJi. 

"ln the earl y urveye of nort h• e. ter:n Colort1do it l'laEl 

found quite ir o~. i o l P. to recognize the eetrib J if"hed g r oup of 

the ~retcceoue ~y~tem either by Jitholoq i c or faunel 

Ji~tinc t li t ho l ocic group~ •ere cle~rly present , but as these 

did not cor form to the eet 1,1 i. hed ;rou~)t:." of the ? eek c1nd Hay-
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:1 ·ection theJ vcrc in JPrt ignored end in p~rt misinter­

n th, 

droo et the ~oJo~ •• nd • on (;z:ma grou L and adop tecl r nev 

nein ror subdivi~ing th~ for1rtion° . 'hir- w.,r., d(,ne y in-

cJo e]y re13emblc eacL otner , and. 1.L0r,u:::e they occuJJY a siH­

iJ r:i ooei tion nbove the :r.ko ta . 

• kc t~ ·o.r:ff• ticn 

'.tLis fer,. --tion ii:c- f-J ,)ro:<imately l50 feet in t ,ick-

~ he upper 

. ccr iptior1 uf tu , ';. eJ J u.ciae dJ. :=-tr ic t; 'eo lc.fiC 

[l t J :, \ . . ' Gco l . , Lt1·vt.! · , ] 099 . Ver·c ri ,tion 



i,;t,i.., JJ.a' .., ,e ! J! u.v l.H.C:ll.4;,.f.l )' .l L, or Le fu.1:n,. t.:.ivIJ. 

ee rlate lv , .ec . 

' . . 
• 

cJ-.a.i.·ctc t"'r·..1..0 ic c.cor 

~ re 1;01, found tu any .,1 e;. t ex-

tent . 

; t nc D f" .l , rrriE t :i. on 

,l"1] eF- flJ't;; the Yr'( dorii.Y\:- tin rockr- of thir- form. tion 

c0ne1 '1,,.1. .. t;y cot,prir::e r- 'Tn1·oxirnr te)y l,t•uv feet o the totnJ - ~nco 

thickness of: oout ~ , bu fe~t . he thickne~e of hi~ for-
s.ooo-t-

rru= tion Vt r.i.er- fro11J ;: , b00 t,c ;-s'~tOO f~:et Pt c1irfcrer-t •;l cnr.-

. o:ne or the 

ht:.n ctug in i.o 
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A 38 foot bed of ean<:l."-,tonee rnd M,ndy rhRl e"' ,"aE· 

-found eouth of the J k hi ver nenr the 'J'rul l '3chool houE'e , 

Jection 28 , 1 . 7r ., H. fb 

ee follow ... : 

~he section of t~is bed is 

~ine-grRined , fosriliferoun aRndetone--- 7, o0 

. lternatin~ 1an<stone~ and shale4-------lG' 8" 

J.hin-bedded si::nQr;tones------- .. ------..-- ... -1 4' '7" 
;,S}1; ;:, Ii 

It \nio ir.1poo ibl (~ to detcri:1::.ne } vw f.aJ.· t:i1is beu 

occurred , bove the be ae of the . c:ncur, . l t probnbly ) ies 

approximately 400 feet rbove the base as a ~imilar bed found 

on ~oose Creek s outhwcrt of illiamc tnrk , Rna the bed Fhown 

in th columnar t"Section iri JulJ . 2t<'l , United St, te n Geo] ... 

'ihe blue l imeeto- c rind c J careou? s.hal e beds sl1ovn1 

in the ener~l columns section ~ere not found in thi~ Joe-

a l area . 

1nir fo metion is di cuePed further unae r the 

heeding, 11 \.e) J a , r,oseibl e :.,il iieeervoi:rr , end 1rnoim vil 

Leeps . n 

'...'hh i .. the tiioet oon":pieuoue form.P.tion in the 

field , ri 11d it is i= pproximc: tcly ;:~~vv feet in U.ickness . 

• ... he cof\l :H:cts of t.he di fferr:mt uroups vrilJ not be 

t.ce ted , ae they ·,re 30 e) '1bor: tely discueEcd by "'~ermeman 

nrl ,;ale . Linoe their re·port was pu·b1 ished in l\:106 , 

a =rePt dea l of col mining h~~ been done . 

co, l comp a re , ount } arr i , :~ear 1. ive1· , r-cnre;.,or , and 



15 

Tie more prominent snnd ·tonef: an.;. coa] beds form 

rat:1 r defini t .orizon.· v-hich , re the ba,.;ie of hiP form-

~tion beinb ;ivided i~to lover , ~iddle , and upper coil groups . 

.i:·o,..l the on e tnc _ eeavcrde to the J o,•·ar cor l _;I·oup , !ti] -

ter·n~ tin,;, :ie s of sandy 11a] e~ c: nJ sandstones a.c-e found . 

Eume ;laces , the bed being 

1nere are also thin c·ndstune~ 

wL.:.ch i.ltex:nete vith tn1:; Ean ... y shaler· . 

u urJly .. ard antl line-g:.r: ined . '...liey differ· in col 0r from 

, crear. 

1·ocl( of thif' • roup . 

ie Ju feet. tti:i..ck . 

lt i5 very trll:H't ive ano. at :so i.e ~>laces 

:ilow . :rne ·te t-

u.re differe at t.trn v· ricue ou.tcropr , but in general it ,1ay 

ue c) 1 r> i t'ieu c: r:; :, rn --::r. .. iu:m- ~r· ined r:and:._ cone . 

• + JrO: :i.r,en ... r v f the. e sandntonce 

• nu skil .... i:--r·e fo nd on the eoetern 1 imb of the ':'ov· Ure k 

f nticl ine • here 1.ne ainpH tive.c· hr•e cut i 1,. chr,.rme) through 

trnt-uu bet. ecn the J 01. er ..,n,J. mi dJ c cor,] group3 . lt ir- a 

':..heF ] eucer:: ure t.>0 to l vV fee L .t1 • J~ \:, 1ich are 

he.rev er tr1e 

, ) ight y dipping nrnd..: tone hri!'.S been ex or; d to fii.1Y great 
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• 
outl i ne"' . 

to of t'1e Jove,.. co,] ,rou, rrnnri t of ilter::it:1.n.:-· ::s,1::::1e ... and 

1 he l owe:r 

the ~out.hen end of' t' e <:rJticJin,~ . 

rout Creek s~ndPt0ne nd uPua11y :cr t h -

er into . ere 1).t'Ominen L .,,._ J.nr:•1c 1 (~ r: . 'heee pinnac l ef r t nnd 
) ' 

from 4 to Ju feet high ·t th. northern ex,onure ~round .wentJ-

'.._he.Y , r so· 
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are eep rated by shallow depre ... aions . lhie condition prob-

ably ie due to the atruos_pheric c1~ents , which have more er-

osional effect on the uptui-ned edges . 

Above the ~:wentymil e andetone , eh:::iles, thin nnd-

stones and a prominent white sandstone are found . l'hie 

whites nd tone ie me ive ,ith n .verRge thicknefls of about 

50 f'eet. 

Lewis Formation 

This formation overlies the tesaverde form~tion , end 

is pproximately 1200 feet thick . It is composed m.,r:i inly of 

eo t dark calc reoue shalee which ere thin- bedded. 'l'he bed-

ding pl a nee are usu l ly indefinite and irregular . 'l'hin len­

ticul r bede of limestone and eendetone ere found through• 

out the shale . 

ihe main ourcrope of Le i s shale are fqund on the 

western flank of the '£ow Creek anticline , and in 1.1.wentymile 

P rk . 

Laramie Formation 

The L r mie form;;tion consi t of mmrnive snn stone 

and light- colored sandy and c ley shelee . ihere are aleo 

many lignite or .. ubbiturninous coal beds i n this format i on . 

'!'he Laramie ie found on the north ide of the Y8mpP 

River and is not found in this local erea . It,e thieknesr 

near 11 yden ie epproximately 900 feet . 

1'ertiary or ~Uflternary For1tJ.ations 

The hill east of 'l rout Creek and south of' the amp~ 
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.t i v r toli'ard s te, mboat Springe are , in part , covered by a 

nantle of recent g ravel and boulder. 1hie mantle lie 

unconform b l y on the !"c nco hales nd is oonspicuou on the 

rounded hill top to the east o~ Trout Creek . 

~he gravel is uncon~o)idAted and ma de up of ma E; of 

coar e i g neou m, teri l . • e matite , granites ~ gneia ,ee a nd 

ba ic rock were found 'f'hich 111ere probably w~ hed frora the 

cryetallin rook area to the e a st . 

There ie al o a mflntle of the Ame mAterial covering 

the tops of Deer ountain . 'he materi l found here i ooa rs-

er and more Pngul a r then the material eat of Trout Cr k . 

~.hen L"eer J cunt in i viewed from distance , the top of the 

mount . in nd the cry t~111ne 8re to the eaet per to h ave 

been a continuou elope tone time . '.l.'hi ·. i ndicf< tes that 

ere probably washed . f r om the area to the east . 

Deer Creek hoe cut deeu v~lley t hrough thi~ mnteri l 8nd 

th hal ben th , nd now separates Deer Mount::iin :from the 

min rEinge . 

A BRIEF SUM. Y - or ~H i-; 
GENERAL FACTS ~LNJ.' Il G'l'C' l'HE ACC Ul' 'ULNl'ION OF GAS AND OIL ----- --- ---- - - - - ----- ----- - ----- -----

There are everal theorie hich attempt to explain 

the 'OCumul tion of oil nd g 

rocks of thee rth's cru t . 

at definite ~oint- within the 

Theee theorie will not be die-

cus ed , but there are certain facts tha t have been given us 

by a study of p l ces where oil And ga s h~ve been found , tha t 

are import . nt and ill be brieflJ summa r i zed . :..'his SUUl ... ary 

ie given for the benefit of thoee who know nothing of oil 

geology , . nd might make a clearer unde r standing of the d i e­

cu sion of oil tructure , reservoirs , etc . 
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A euitable reservoir ca able of contnining the oil 

and gas until it ie tapped by wells is the fi r st requisite . 

~andstones , limestones , or ny porous bed may make a tuit­

able re ervoir if confined benePth ~nd Rbove by an imper-

vious bed such as a shale . lf there is a suitable re~er-

voir there are usu lly three fRctors th~t control the f!ec­

umulation of the oil. and gas within the reservoir . '.1. he9e 

f ctors are : {l) The attitude of the bede (whether level or 

til eti. Ji (~) ~ater wi nin the rock; (3) the porosity of the 

rock. 

The :first factor ie the most practical factor to 

the pro pector for oil or gne , ae it is the only one he cen . 

ee and etudy on the surface of the ground. 1he other to 

factore are imj>ort,mt but can be only partially determined 

in the field. 

Gs tends to rench the highe ,t ooin t in the rock 

regardleeQ of the amount of water present . Oil , ho~ever , 

if water is pre ent , climb to the highe~t point if the 

rock are porou enough to permi t it , due to the differenceF 

in specific gr~vi ty. If water i not preFent within the 

str~t the oil tende to travel to the lo1est point of the 

containing rocks. The main >O i nt is the stopping of thi 

iigration up or down hich renults in the eccumulntion of 

the oil or ga . The drainRge or gathering areas are the 

rea from hich the g~ nd oil have migr ted . 

Inclined strata cont~ininb ater are the most favor­

able for the pccumulation as conditionP more often exist 

hioh tend to stop the upward migration of the oil or gas , 

which re ults in the formatioh of a pool. 
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!he mot important condit i on i a reversal of the 

dip of the porous oil oonteining beds forming n nticline , 

( ig . 3 , ~late V. ) or the fl ttening o~ the inclined etr~t 

forming a terr oe . ( Fig . 2 , ' lPte v . ) the oil igr~tion 

my lo be stopped by the pinching out of the oil 0 ~nds in 

either inclined or level trata , ( igs . land 2 , Pl te V. ) 

of by the intru ion of igneous rock , (Fig . '- , . lAt V. ) . 

. here Weter d.oe not exi t in the Etr ta cont~ ining the oil , 

the oil , if pre ent , will eeek ~ trough or yncline . ( ig . 5 , 

Pl tE V. ) . 

'l'here a.re m ny other ty es of tructures and com­

bination of the above that hr.ve yielded gBs and oil , but 

the bove types are the mot important . 

~JJJLLS , POSSI )LE OlL Ritf 1JRVOI.d.S .AND - -
KNO IN fil SEEPS 

There are no wells in tlii:: r.egion that have pro-

duced oil in commerciAl quantities . Three ells h cve been 

drilled in ,illi me .ark , of which one i reported to have 

encountered as all amount of oil in the D kota s.ndstone . 

he other to have roduced gas from the ame ~ndstone . 

~ever·l othc~ els hcve be n drilled hrougnou~ this reg­

ion , as reported in Bulletin 297 , of the United States 

Geologic·l s ur.ey . ao~t of the information is very indef-

inite nd not valuable a the logs of the ells , their 8ccur­

te position. , and the re ul ts obtai ned are not avflilable . 

'l:he Dakota nd one i 

nd po sible rePervoir for oil . 

proved reservoir for ga 

'l.'his formation roduoee 

oil in ,yoming and oil eeps re found within it at several 

places in Colorado . l he gee formed a t \ illiam l ark was 
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rob bly erive fro the bl,c h le i thin the !J lcota for-

tivn , o 

fro t ._ h"le 

he 

o e h,ve u e ed , the do w rr ,igr tion 

ove 'ight h,ve en the ource . 

nco tone m mber in tni loo J nre~ , 

con it of thin-bed e , ~in - r ned , , nd tone , nd. l-

e of ·nd toe ·n ~hale . 

nd tone i mo tly ilic 

'h ce.enting , t-

rir 1 f tl hicll binr, he nd 

o et1er na fill the rre ter rt o'f the ore C • 

fine ne. i<l 1 ck of pore p ce oul d hinder tne zni-

r ion , nd tor. e of oil < nd :,,• ithin the beds . he 

bal e 0 1 so 1 ve very ..,ine ore,... nd il 1 rob bly ol a very 

little oil . J.here i a >O ibil i ty , ho o er, th t durin'7 the 

tie of ol in tee ad tone "nd h le er hcttered to 

ome extent. I thi i true , the oil mi~ht igr te nd be 

tored t the i her levels . 1he l,rge toil rec rvoir 

u~u lly occur here there 1. enou h ,ore ~p ce to allo· the 

convenient :~r~ ion and to ·a e of oil an lls 

d ille ill be the only re,l t. t of the c 1·city oft i 

re ervoir , but the d t· t h nd :.> thered from thi. very 

l cal indic, t t ~tit i prob bly n insuf icient 

re e oi.i:· . 

he ' nco for tion or ui'l"'lent for tion in 

0 er e io s hive produc nd oil . J.he Boulder , 

l :cence , n .yoming fiel are h OLjt prominent producers . 

!he lo er rt of t i form tion cont in re.- t e ) of 

uar oituminou ateri l hich yiel a stron bituminou 

0 0 • Blac car on,ceou xi t , t tl e top of the 

fo m, ion nd belo the e verde . Ob erv~tion hoed th t 

th or anic eri, l i widely diF eminrt d throughout the 



formation , t.e richePt eh&lec we , how er, J hin t,e 

lo· 1er mer oer . 
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he _hale 0 her1 in their nornal c ndition ·re , for 

tlle gre'"'ter pt:1rt , very dense • nd JJrol>abl ~ ould not 11 o·-,· the 

migr~tion '"nd , ccumulc tion of the oil and ,,-:-es der ivEd from 

the or nic m~teri,J . If there h<> een ny mi.;ra ion it 

muEt hLve -en .fter them in folding h d occurred end fl s-

ure n er ck ithin th. shaloc h <l formed . s stated 

ue ore , tnis old allo, the oil ard gs to aegr gate and 

-eeek higher level according to their rel""pective specific 

.,r· vi tiee . 

The lo 1er f'anuc-tone c nd ""hP.l e m mbers of the Mesa -

erde for1.11.;: "tion • re mor ,orous nd prob~bly would be uff-

icient torage re.,ervoir for oil and gas . It i£ question­

bl as to hether the oile and gaeee hove migrAted to this 

o eible re.ervo1r , or have beens oped beoau~e of eueh a 

l rge thiclmes"' of cnf'e ehflle . '£hes~ sandf:tone Pnd h2Je 

re o en in t tis are. an , therefore , carmot be considered 

a,;, oil r er oil·s . 

T . 6 · • • R . 86 . , Section~ 32 and 33 , T. 7 N., R. 86 ., 

and in Sec . 12 , '; . 6 1-J . , • f 7 ! • 

OIL '"D llS Rl'}LATIO. lSt IP TO THE: CA.RBOl Rl'flOS O i' COAL - - - ------- - - -------- --- - -
itb the "reet 'mount o oil development th:1t is in 

~rogre sin tie ,nited Statec anu foreign countries , oil geol­

ogi te and dtillere have been offered ner facts nd theoriec 

that , re important probl ... ms affect.i.n;; the ae::.rch for oil n<l 

gas in new territories . An important discussion offered 
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thAt hae fl bea1·ing on this field is thnt which treote of 

the t ge of c1rbonization of the orranic materials in oil 

be ring form. tion. 

dig 

field 

Devera] p1perE have been puol ished on thiP subject 

ted from f cts covering neRrly 

of the orld. D~ vid \,hi te , 

J) the importAnt oil 

hief Geologi~t United 

st tea Geologic l urvey, hae recently publ iE·hed ,. :n exf1el lent 

p per on this ~ubject . 3 The import?nt principles derived 

:from hi discus ion mc;y be :par tly concluded as folloy,•s: 

(l) That , "A study of the inc iuient regionnl mete -

morphiera o carbon~ceous depo its in the coal and oi.J fieldr 

of the United State R.nd other countries shows that no comm­

ercially imµortant oil rield heve yet been dircovered in 

any re where the fuel rl'ltioe of the coals , occurring in the 

'form tions in v.r:tich oil ic sought o:i: in overlying formations , 

exceed 2 . 3. ------- It is probable th1t th liMit f ll" , 

in general • 1 igh t ly 1 ower th, n the point r.t v. hich coals of 

the ordinP-ry bituminous ty:pe eho c fuel ratio of 2 . 2, or 

o~ per cent. of fixed carbon in the pure coal; it may app­

roach ne rer the ratio of 2 . 0 , or 66 per cent. fixed cnrbon . " 

{2) h~t, "The progressive devoletilization by hich 

the coals in .ny region or forrnFtion h ve been tr~nrformed 

from ea c t.o li._.nitec. itw .. inous co,lls, el;o ., and finall.,r 

3w 1i te , David , Genetic .1.: robl eroe affecting PeP-rch 

for new oil region . Am . Inst . rin . Eng ., I'a9er 158 • f_,eo . 21 , 

'!:\eb ., 1920. 



to graphite, is 1,he f'irrt indication of incipient :rnetamorphi m 

of the rocks of the are . 'the proximate e.nAlycie of the coal 

or coal J de,!,Ositr- , {l. th€ vrri ter har:; shown, ie n r,ort cf 0 uJ tra­

viol et" method 0¥ obPervinc thie initial stage of regional 

under con ideri tion as to oil por:eibil i tiee , every precaution 

be tc lcen to i2oertn in • .r1ethc1· the al ter&tion of the rooks , 

as indicated by the ..,t~ge of carbonization of the carbona-

ceous de oc.-it~ , hl'lA not one o f_r as to preclude the .. ur• 

vivnl of oil i~ commerci l mounts . ff 

In diFcus ing the caueeo of c.rbonizetion (alter­

ation) of the organic debris and reciclue in sedimentary form-

tions , bite furth r et, tee , "ihe transformations or geo• 

chemical change, r,re intim· te)y .H,SOCiRted with , if they are 

not st~u lly caused oy ffiainly horizontal stres8es , under 

loading, with consequent moleculer dieplncement , and ome 

incidentally generated he t . tt Other aaugee of ~dvanced 

carboniz.':'tion r re oe.r.>endent on the heat cau. ed by the pressure 

ue" el oped by overly in_; s tra.t, , contact rn.etmuorphi:s,ru &nu ,,-l l 

dyn mic stre se~ . '.1he element of time is al so probably very 

import nt . It appears that with this n tural distillation of 

4cAm b~lJ • 1 Ariu• R. • Hy otnePiF. to Aoaou~t ~or the 
V . 

transformrtion of begete ile mntter into the different grades of 

coRl. Econ . Geol . Vol . I , p . 33 , 1905 . 



e:, 

th Ort:. n ~ u. OJ.' .I. 1-11ere lllU 0 >e some sp ce • 1 r the g e 

fo d y C,pe , or rob bJy ] i tle di till tion il re-

ult . Any j ointe or cle V e p). fl€- re.,·e t ill i i -
till tit.Jn . t (Pa 23 . '£hi e frctoi· hot.ld be thou t or 

hen conF'i rin the carhoni • tion ithin he en e ale 

of the J nco -f oi ation . 

t i no n th· t in thi a re r, 0 north , tern ,ol o-

r do , there h be n uffici t tre 0 for :r~ticl ine 

f ror lo ed tr t . l t is l o l<n o n that the r h n 

u fici nt i neou ac ivity to cue yn mic trer. nd con-

t C or; ist,l . cu.bin tion of the a ove ~tre ~e 

contact et orphi~ t h:ve be n uft'icient to C"'U e th 

0 neration or etroleum 'nd n i:h t te of c,rboniz tion 

in the or nic de ri of the for tion . 

'he stage of carooni 7 a ion i cti I ted from the 

nd 

n: 1 e or the co~ l nine<l in th Le verde o m tio . ' . .L'h 

fu l r tio of co:l ie determine by dividin~ the ixed c r-

u n y the vol tile hydroccroons rec nt nd i no n by he 

roxi ate , n ly"'e of t 1e co, l . '·he co ls of north e tern 

~olor- o c,nnot )e ~ t' 0 f ctorilJ els i fied r.ccoruing to 

t ei:c uel r'tio e, ny of" the "bituminou , ubbi t inou 

nd Ji nite cannot oe ai~t~nJui ied b• it ue • I~ i mor 

"" i ... f ctorJ , hen di cu8sinJ the rel tion hi of c~rbon­

ization in coal tu etrol um , to u e the term carbon r tio, 

11ich h F, b en de i n"te tbe re nt ge 01' ix d Cf r-

0 n in ure co l . 1he r ter nd eh re ent in the prox-

im te c>n ] e • .a .t be el ir in ted be for the )ere nt~ge 

of fixed C!:>r on C n 0 co .,..uted . ~rhe C r on r tic i ... det-

er ined by diviain th fixed C' r·bon 0 t C roxim'te 
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an 1.r i~ , bJ t e u 0 i,; . fixe C on an ol iJ e m t-

.. er 0 e naly i ~ . 
'.J:he ro i ate naly e 0 t CO, l of thi fl. l d , 

bt., i .t·om t;V . ] ourc 6 re no. u icient in number t 

rm di tributi n 0 r r ho . n • i ovolve (line. 

~ 11 r , ron L . t r rbo r, tio in C rbo iferou coal 

of • f n 1 their r lation to etroleum . con . Geol. , 

ol . 0 . "7 192 t 

no C • , r. i th • o 1 rd • t ul , • 
• • I end 

._.an ord , uu l , .noly en of ine ~nd c rem le o ~o 1 

coll ec ed in the :. c 1 ye.::r l 13 to H 1 ti . L- . ' • ureflu o 

ine , ;Ull . 123, P • ·2 , 1 l . 

or • . . ... \). co l r- in th Uni. u StEte • 

.s . u n ul • ~2 , •• rt n . '? • ]£13. 

,, l oyt Co 1 fi ld of nor h e..,tern Color .0 •• 
• n<l l O •t e tern , Geol • urvey ul l. 41 o, :P • 24 . . 
]91 • 

of 

• 

nnc n , , . . . , nd i 1 e , I oyt 8 . • .h .mpc col fi ld, 

l outt _,oun ol ra o, . G. Geol . ~urv,y ull 2 ? , . 84 - 6 , 

H, 



equa.l fixed carbon percentr-gee) that would be accur!'.lte 

enough to be Vc.;]u:ible . 
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'l'he table on the following page divide"' this region 

into dirtricte and shows them ximum . minimum , nnd average 

of all the carbon rrtios available in each district . 

In collecting this data it waP noticed from the 

po~ition of the minee and outcrops that only a small nortion 

of the coal in this reB had been analyzed . \he gre,te:r 

part of the coal liee beneath the aurf~oe and ha~ never 

been touched ·by human hand.,. . It must not bP. forgotten th t 

the carbon ratios . given in the tflble do not repreeent the 

c.:-rbon ratio of the coals of the entire field , but merely 

give an estimate at local spot within the field . It is a 

question .. e to whether or not these ratios should Ptand 

a f•ir nnlysie of the entire ~ield . 'J.he dPta al.,o show 

that Host of the mines ~nd outcrops are in regionf' where 

probably the greatest amount of dynamic stres hae occurred . 

That is , near the axes of the 3nticlines . For example , 

the Harris coal mine, the Bear hiver co;qJ mine , Pnd ot.herr--in Yampa Canyon , are within the wet·tern flank of' the tow Creek 

anticline . 'lhe sample from Sage Creek rire viithin the 

Sage Creek rnticline . Samples from the CurtiE:, camp are 

within the Curtis anticline . 'Jhere are al so roeny other 

s imil. r examples . 'The high carbon ratios near Pilot Knob 

repreFent the nthr?cite coLlc resulting ~ron the metaroorph• 

i .. m 0·1used 'Oy the intrueil n of the igneous bodie . 

lt follov, thrt the greatest amount of mining will 

ake place where the coal bcde r•re orought to the surface, 
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Carbon Rtt. i-os 'i etrict and 
Location . 

* ; -~-------•..-1.:J!)i~mum J\i.1;,~lJ'.!U!._ ~!f~E.! 

:r.ount Harrie, See . 10 r-md Jb, 
r.· 6 N . • rl . 87 ~. ~9 . uO o~ . 22 !;5 . oo 1 . - - -

~ear River , Sec , '1' . r ,) . , 
• 87 \i . - - - - - .. - - - - :.,u . 73 ~5-. I~ 5b . 'i3 

utcher Knife creek , sec . l , 
'l . 6 .,. ,1'. • B'l ,JG . 2v bb . :.>0 bo . ti6 i •• ·. ·- - - - - .. 

} il ner , '1ec. B and 9 , T. 6 n.' 
,n . B'I \1 . - - - - - - - - - - ob . 40 b4 . b0 !J5 . 96 

Curtie Camp, sec. 21 a.nrl 22 ,I 
';a. • 0 }i . ' . 86 fir ·- - - - - - 04 .1 6 54 .1 6 54 .1 6 

.:!ddy , Seo 1 and 12, T. ::; n.' r . hG Sec . 'l • .. 5 1:. . , ' • • 4 • . 65 . .. - - - • ... - - b9 . 05 57 .1 0 t'l . fi6 
0 k creek , ::.,ec. 2u , 29 , and 

32, T. 4 1 • • ,{ . 8b ',I . - - - - ;;8 .19 54 . 39 06 . 77 
...:,age Cree~ . Seo . ;,~ rrnd 3ti , 

'l' . 
,. l' . . 8 Sec . 2 . 0 • •• 

.3 , ano. 4 ' T. 5 1; .• h . b8 ,, . - ou . g8 bo . 15 :Jti . a6 
r r eK , . Sec. 16, 21 , ~nd 22 , 

'. !) 1 8& ,I • - - - - 58 . 60 b . 28 58 . 44 ,I. . . . • . 
Hayden ~u l eh, foec . 36 • T. 6 ~.,. 

l • t 

• . 8'.. • • - - - - - - - - v9 . OO 58 . 94 t,& . 98 
era ford , S'I of l:Jilot Knob . )6 . ?6 b? . 20 74.94 
i.il l er G, lch, $• of 

Pilot nob ,- ... - - - - - - - 09 . 00 58 . 96 !JB . 93 
...,ee.t" l!reek, UJ,!; of .. "'il o t .1.rnob ~ b7 . SU b'l - ~O 57 . JU 

Aver?gef.'. - - - - J0 . 46 56.25 b8 . 2:., 

2'1 



an' ilierethe best uoal i~ founu . F- om wh t has been stated 

ount o'f carboniza ion ha.s c used the for tion of 'hi tumin-

ous and emi-bi~uminou. corls from the lignite . 'i'he highe t 

carbun r·tio , re ·re~enting the bet ooalo , are therefore , 

ex ected to e fo~nd rt these laces . ~he analyses ot the 

-ample!; obt ined :probably ·ive P higher carbon rntic to the 

entire field than th actu l average would other i e be . 

'.1.he coal th· t have not been examined further from cen·torr. 

o'f carboniz tion , ay be lignite or even of a Jo er grP.dP. , 

•hich oul cl v .ry >ronouncea oly 1 ower the er rbon r-- tio of." 

'.l.h re a p ob bly a reut a1i.ount of carbonization in 
}Jt&J.I 

tr .. e 1anco formation 1at underlies the :r.e aver<ie . 'lhif for-

mation was po.,,sibly even more l tez·ed 'thnn 'the ] e averue , so 

in cor.up· risen tne rel a ive ::.mount of c. rboniz, i;ion must 1>e 

ni 0 h . 1hi a o nt of caroonization can probably be f(p· 1 ied 

to loo, J )1ace where tie greatest amount o-" fol ding h~s 

occurred • but. no in gen er, J to 'the v•hol e for nri tion . The 

riter does not believe t.h-t carbonization ha~ advnnced far 

nougll to cw ea dieappearance of the oils , or neriouely 

ffect th·e field . If oilA have been ~cwnuJ rted they will 

robab1y b. o lo gravity nn of high g1·:1de d th g consid r-

abl e ~ aount of' o s . . 
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SP.dir,ientn:ry rocks l"l'e ur-;u 1 ly J icl 11own by •:rrr•ter in 

n p roximcitely hori?.ont•,l vosition . At ~ lnter period , 

oy the J)roces ef or t•iotn-Jtnin rna'<:ing movemente , these rocks 

nrc o. ,etimeP lifted m.ny thoue:-ndF. of feet . Anticline. , 

dome. , , cynolineE , .. nd other f'tructurrl features ure the 

re ·UJ t of the.,,.e I' ovements . f'tr\;nture mefins the e ttitude 

T'hich the ror.ks hRve r cquirE.d . ince they v,ere for1ncd. .,aul t • 

ing ueual ly acootllpanies thef'e movement~ , eP::1eain l ly in the 

sandstones . 

Dt.:.e to the ff"ct Uwt there hat1 beerl ~uch intense fold­

in~ in t 1lf' region , the.re are probably man;;,' faults and frac • 

tu.res that do not ex rest themselvet at the surface . It can 

not be determined a to ho,, much ft,ulting hns occurre;d in the 

und.erly ine: lvt nc o., formi tion , ond in th J ow6r r-andstcne m.em­

here of the uesflverde fori;1etion . l.P there has been ,,ny con­

siderable mount of fa.ult:i.ng in the J'i'er.averd~ formation , the 

c1ccumulritjon of ges and oil vroul<I be f',eriously hindered , ond 

the gre ... ter pnrt thot may hav<',\ accumulRted 1ouJ d prob2bly 

e~ cape throu~h tr1e fisPures and other openings CAU~ed by the 

faultin~ . If' the fnul ts do not extend beyond the J ov1er eand-

atone members of the l :'[ef'a.verde forrnr>tion , the oil e end p;t:1 s , 

if accumulated in the ; .. -nco format.ion , may find a v,ay to the 

fhndstonee of the 1:eeav rde formAtion , and there be eealed , 

making Jar~e remervo i r . 

1'hroughout thi..,. region the ba nl complex is over­

lain by thouaande of feet of eedimantary rocks . '1hese rocke 

were probe bly horizontnl nt earlier time • and th.ere 1r•ere 
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inor movement th-t .u t din the dv nc .n r.tre't o 

tne e , i i • ;ndicrted by th reeenc 0 an r-toner , • ... 

b• l . • co ;l omer. te • hef' cdi nt"' er U') l i ted 

durlng rti ry {?) time • the m in f"ol d no re n ere 

for d re ult 0 the force ori in.- te . 'Ihe fold that 

er :f'or ed rt t i eriod ere prob bl , tho } vi t"f' 

rou hly p r·all .l to the ont ~ n ,e . 'rhe e fold r . : the 

~ 0 1 Cr nticlin • the '.lrull anticline , th ( r ge Creek 

,icl in , d t old ) E in, t rou h ill i ms .. rk . 

rh r re J 0 nticline nd yncl ine . hc"'e X.., are 

l o. t t ri ht g le to t abcve fold . ~h r . the . 
Curti,. a ticlin t the 'i entymil . ark yncline, an th syn-

cl in I'OU hly p r J l el to th V iv r . .he e fold re ... 

proo ly formed t l·ter tim nd mieht h-ve be fore 

J. Jong , 1i • 

nticJin t 

ynclin , th't e.i ted bet.een th 'o ,re k 

T u1 l nnticJ i . • by force!' re th. n }rth or 

... outh . r . ill o tat ,t t e *idenc fou d indic,tee 

th t th intru ion o 1 neou roe· . or ing 'l ount in , nd 

th m ny dikes ~nd o~h r i neou odie north o .. the river , 

ere intruaed ter the in -fol dlng h d t· en >l c , • 'he 

force te r ted y the int ·u ion o l {ount in i rht h ve 

b e uffticient to or th urti. nticline . 

R 1, tion to Topor 1zy 

h topogr hy depend~ to. con~id r~ble e tent on t1e 

tructure nd 1 rdn of the underlyin bed . ~hrou hout 

this region herever the tron re it nt .and tone . o the 



(. verde r th unde lying oe<l , the lop ~ol l o the 

ructur o~ thee roe~ . e the ield i ob erved frorn the 

hi s}1 r poi 1tf'l thi fe tu e i ell uemon trateu . t.entyrni l e 

'"'rk , h:?.ch li 

tructur 1 b 

rtr t ... iii , to 

to the ea t of t!1e 1'o 

i about 4 mile •id 

rd the center on ell 

Greek <nticline , i 

nd 9 mil long , the 

'he centr,l 

part i. ~ 1 o 1- rol l in l in i th e ily eroded ~e i ... 1, le . 

~ the r reached the r lief incre e ere t e .and-

one o the e verde ome to the eurf' ce nd form e c,rp-

ment to th outb . 'hi < e n bru.t lo eon one, ide 

nd Jon, entle lo e to ard the l in ithin , hich follo . 

t1'4e ·ener l di u ar the form, tion . 

'.t e Tow ere nticl ine is another e ... le • here the 

~lo e one ch li follo the ctructure of the und rlying 

bed"' . 

• 1ere the , nil tone bed 3re u turn d to ny grer t 

extent , rnd ere of unequal l runes , ero io 1ct n re re idly 

on e ofter b d ncl J e· ve 1 y r~ F l on ; , nar:ro· , 

h.rp-cre ted , ~ rnllel ridg~ . ~e lo er rt of th le 

verde de elop thi kind o to ogr ,_hy on thee .t limb of 

the ow ere anticline ne r 1 e Y iv r. nd cl o in 

umd y C nyon . 

here &he anco or Lei hal re the underlying -

bed - , ich r ractic 1 ly o e u 1 h rdne..,. th1·ou rhout , 

roJlin or ntly undulatin· l is u u lly re ult . The topo­

r pnjc f ture~ ere e 1dom controlleo by the eh-le . In 

com rieon ith the and one ·re 0 , hen the ~h le r 
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ere o1>-er e froru th niztc:J'• '"oint , the g nG ... al .,ti·ucturrl 

f't? tureo c,. n .not ueu·:ci 1 ly )e 5e ter1.1inco by tae slope • of t}1e 

hill n . 

p1·omiein0 ~everse dipe . Cl O1'er exm iination , hov,ev er , eho ·,s 

to tne. Jo of t: e t.>round • 'h"F is especially t.ue near 

.1 t wa noticed thnt -~crub oa:{e control the topogrPphy 

of t 1e '.nal es to a marked det,ree , t :-everal 1 t ces . l O ft of 

the ahnleP are ni orm in composition ,nd texture , Re far ae 

i" lcno n, ;; nd no a J orcnt ~:eason ·1 o founa for th0 ve~etvtion 

o . eek t e cuos of sh rper ridges llior th;-;n the lopes . 

'.these ridges do no r PlJe" r to have any general trena., H/3 ~:;or e 

extend north and eouth , .ome eat ~nd ~eEt , and othere are 

curved nd o"' od 

.. h.en t}le he.le slopes 1e1·e in a mo.re ho.rizont1d p..J­

sition , ~he veg tation ~i~1t hove been sc,ttered aver ~.e ~n-

tire s lrfaoe ith nore of · co1Lentr;; tion a lonr ir:cegular 

linea. ~hio concentr, tion can o sibly be att~ibut.d to 
0 • ..-· •• .>HA" 

tht:. di ferences .:.n co. posit ion or texture , directio:1 nnd 
I\ 

efr'ect oi' the ir1d , o.r th<➔ o ... curnuL tion of snow , etc. At 

the plr-,ce of J erJ: vegetfltion, ~rosion 11< d a more successful 

w~1ere there aa more vegetation . VegetPtion then hed its 

first control on tt1e to. o;raphy. ,,~.D t.ime wont on , the -.,eg­

et~ tion bee me thiclce.11: ar,d thio'·er rlong the"'~ lines. and 
now 

f:inal }y has • ova.need "nc d o • e1·O ion. until ij/'has com-

pl etc control on t•1e to ,. of the ridges . Th,i~ to_10gra .hy 
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!"I"" oto; c - d e pee i . 1.. :i.n • • l ! .:.- ·k , , nd in th(. 

S' UC l'URll! 

~truct re i genernlJy ~hon ith r y tructure 

contour, y ee,tion , or by di nd trike y bol . 

'he 'o ureek nticlin i r pre ented by ip ·nd 

trike .y bcl on _lnte I , .nd ~ tructure contour. , and 

by ec ione on l te II . •~e~e tr cture contour~ re linee 

r non tr. mp to 

of the o Creek 

contour re re~ents 

o the elev~tion o th 

nd~to e bove se. )eel . 

i ferent po inta 

Ht i, e ch 

c es ive oint of the are lev tion on 

the 'J. o ~ ere k n stone . 

~he ection were dr n by lotting t elev tion 

an dip of the rock , t the ur:f ce . .he o it· on r. nd 

tructure o the ed ienenth t , e y oth etic l • 

• nd ere r· n y lot in the di t nee bet e 1 the rom-

inent ~·nd tone mem er, hich .re 1 e· ure on the ur ,ce . 

. inor rinKle nnd fold th t do not pear on the urf ce 

o 1,he round or int e •ection , may oe )re. ent i the under-

lyin bee . heee 'fold , if re ent , ight r dnce the amount 

0 ccumul tion o nd oil at the ere t of the 'tticline . 

he di and tri e y. al indicate t 1e dip c nd trike 

o the roe o nd at the po int indic·ted o the map . 

' 1e ' o Cr .Anticlin 

h ' o C e n-icline lie• in the northca tern p~rt 

of . 5 • , .1. • , 7 . , th Cc tern p t of ' • 6 • t ? . • t 
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the -ve t~rn l.mrt of E . 6 u., H. 86 '/ ., in 'l' . 7? ., . 87 w., 

ind 1:n J. . 'I ,4 •• 

~he lo Creek anticline is rou hly oval in outline 

with minor m• a.i fications to the nox·th e t r,r1tl northeast where 

a syncline er s er the cxi of tne anticline. Lr . Villson , 

who ·a in chr.rge of the mappin,, of this ar. ticlir,e, north of 

t he ri e I re orts th.tit as a closure of abo t 6u0 feet 

at th€ no1·thern l irui t o the xis . 'llte ere t i in ctions 

5 , , 7 , and 8 , T . 6 . .• .t{ . 86 VJ . (See Plate II. . t'hie 

fola , aouth of Wie Ysnpa ~iver , ie in the nature of a ~no e" 

pl unc:; • ng to the ou th e.> • The dips to the ea.ft I"! re very 

L tee9 , 1:, pe:Ci? J ly in the n :rthez·n t>art where they avPrage 

'.,,he uips to he ~:outhecst and outh r re :n,ore 

... c>uth •est ?Verage go . 

~he gathering area fo t hiE fold , rrom which the g. e 

'n t oil • if pre nm . • Rl'f.: re a.cc wul a ed , is ] i,lli. tee: on the 

e~ .... t by a eteep synclir1e th t E,ep~rc-te i.t fro,n the uurti 

anticlin , th"'. ncline JJ'1ri llel to c.iie YH1La ivel· , end the 

.. ventyr ile ?ark yncl:i.ne . lt is limited on the southeast 

nd on t 1e , out .1. 1eot by ync1 !.nee th, t se_par, te it from the 

oid 1 C;,nyon fold , ano. the f ld that pae1rn ... i;lrougll ill-

~i'he m in • reH frotl vhic} oil or g,. rm•·Y hav i:a been 

g. t.' red is , ·heref'or , the b ro: d 1 ow ,,re1c to tiu:, v•ef- t . 

omal ler quanti tie w· :;; h • ve acc t.t., l • eu fro1. the '.i.1. e11tymil e 

ark yncline , ~he e 1nclin ,eral] el to ·che Yampa Fiver , and 

~row he ayncline ~o the Qou~h . 
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ihie antic) ine •1a. artly te~t.e<i by a Mell that 

w· arilled in 1902 ( ) in ~he outheast corner of Sec . 7 , 

T . 6 l • , • 6 Jl t the preE nt .ime ir in,;ctive , 

and no relia le infonaation could be o tained 1r tu it dep th 

Tl.e information obtained indicate 

th.,.t it e a dry ,ell . lt a Jpe re th:it this 1ell as drill-

ed ~lightly too f;r to thee ~t , The axiel lone of the cnti-

cline , as es im- ted from the tru<.:tural roa.p , diD au0 1.o the 

·et . Thio would pl ce the ere to~ the o~Pible J anco£ oil­

bearing '"'and ·tone aJm.o<'."t .uu.mca.l. ·1t1:3 Jy beneath tj1e well . If 

tni • nticline p.co uces ga • e tl e ,illi ms ... ark anticline. 

fr ,. the kot ... , the ell uld more probably 1cvu:at.;:;r the 

oil , if' i•e.,ent , if dril 1 d farther to the i.•ei t on the er t­

ern J imo of t.n.e anticl :ine, no. fa.ether to the nor·th • ne:r·rer 

to the cre .... t . 
. 

h Mancos ar.na .. tone at the c:re~t i proxi11:11.el y 

l , '1v feet oeJ o the . l cvel of lE! Y· mp Hiv-e:r . '.L'he .Dakota 

and tone .t the creet iP- av oxiruately ~~vO feet be]ow the 

level of ~he Yam a River . 1his cpproximetiun i fsirly ncc ­

uri te if there has ·been no J ocpl him1in., 01· thich:enir,; of 

tr .. e • ncos ormation At thi lace . 

Surom ry 

~h. ~o nreek .nticline i•, tructurAlly fpvornble 

for the ~1 curo1 1r tion of oil nnd r: F. lf petroleum i res-

ent in nny of the un erlyinr.; rocks . and i. fl.-., ociated 1;1ith 

•• ter under ressure. it ·ill robr~ly wigr te up the dip . 

,ouJ d then be .xnccted to accumu1 tf' nerir the cre ~t 
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of the .ntic l ine . The trite:i· did not examine the area to 

the north to determine the influence or the igneous rocks 

preeent on the PC-cumulation of the oil or· gae , hence he does 

not feel justified in recommending or t.)Ondernnin,,; t.nis enti-

oline . 

, ,urt is Antic] ine 

1.rhe r!urtin anticJ ine l ie2 in the e,.mt.i·:, l an · south-

wr ich trenr..1.s northv ept and r~outheact • ie alm.o~· t.. n t 1:·ight angles 

to the "o ,reek anticline . 

wef't anu ii;• sepai•Tt.ed from the To,., C.reek antic) i!1e by ,., nteep 

eynclin . The dipn to the northwe~t ·me;. ,·outh1Veat nv•:rage 

~he dipn to the north cVerege 200 . The dips to the 

wet of ~rout Creek arc not ~beolutely reliable , cs thaPe 

s1nastonee ~ere alwozt level Rnd no definite bec0ing plnner 

could e found . 

cauned by veath •ring . 1he Average dipF tpken on thene eanct -

~tone ere 2i to the oouth~ert . w 1ich plPce. 
; 

t t i e ro l ,1 in 

tne ter-rPce type of f"oldr r'4ther thrn the true .-nticJ in!'.\l 

typ, . The ... e di1)~ were prob;~t ly 3wey f:rorn the ax:i.P of the fold 

her~ the anticline hnp ite broPdeFt limit . ~~e nRrrome~t 

~ufficient ~ime wa• not nvPilaole ~o ex;wine the eaPt­

ern oou 1 dari eP of thie fcl d .r• c) o~ely pnd cc>r _ fuJJy B\"' Vlclf' 

desired . 'lhe dip.., recorded , hcw·ever, Rlong the eaf;tr•rn Elide 

rnd therefore , would c1llow the e ... c"ne of ~nJ ._,nr- or oi1, 
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l ctin 29? , Unite ~t te Ce lc~ic· J ~ rvey , 

ro n l f-ul t ' rout .reek . 

ult •:J"' riot cl 

t of r·out Gr below t • g nc l 

'l: :r ,. . .. 
, -.. V "-- n' "to. e , iri d ic· te re 

- d i 1 dnd . I f t h i • r uJt i s p r ~"'ent , . nd 

t n ; 
~ ~ ... n t i .., of re t t ·nt , t . , r· -.. 1 .. .;rob , ;,iil i ty 

th,. t it h roil c1u u Ate to t1e .. t or 

,., . 1 e f 'lU. 

h g,., t h rin g;- und for t 1i f o ld i .., Jioit ~d on th 

"t )., t C eP~ ~nticJ"n • on b e nartn · y 

.... ync) n ... i V e r . , nd f} 1, • .l 

i en J miJe r~ "'ync ine . 

I i d t • t t h l f uld • ~ u d ie a inve t.i-

or c r in or e r t 1 t Qrc d finite conclu i un 

e.uced ~ tc it~ oil nd • po ibilit i ... . 

Tr ul l Ant iclin 

om ~ec • 4 . ':a. • '/ J •• 

. ~5 • • to C • c .) J • I • U..i . , whcr1: it ear 

U fl Jr· t C .., ] 1 ut o iv· . ("ec J nteIII . ) . 

r . ill• o ni , ticlin"" nor b 1J • t '_rul l c .ool-

1 V e I on l Riv r . 

1 8 i recorled or the stern limb oet en the 

r lp iver a n t h ~ l k iver i•ve ... o 5 0 J. • () e r. ·th of u . 
.,, ] l iv r , h e h m tlcl ine b e co J ;; l>l'.'O der , r ver:. - 4po. 

.1,. h i 1 0 t C ~h , e. on the e· t ·-rl'l J il ) a t th p;im iver 
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l ct in 297 , Unl te 

e er , n~ a a rob bl 

·1e x" nee o t' 

c, f 'rou Cre bcl 0,1 tl1e en r l 

te::. th t t H.!l'C 

di ::ind . I .,'h • t" u.lt is PJ.' ~ ,nt I nd I 

re t e trmt , t4 .. 
,. ... .., i ~ 1JrDb, r.iil i ty 

h , t i t h.., !II n J ~ t n n;f , r r oi.l ,um J :.t 1;0 the 

t..!J C . " t . 

h g th ri g.:-o nd fo t 1i fold i .... Jimit 

1i )., t . re"k ''n icJin • on t1e ?1ortn by a n 

nyncl ·n 

.1mi J 

I 

ul.' 

i 

11 A] 

k 

1 

ync in~ . 

d 'tl • 

1 1vcr , • n 1.He ,..u 

t i:.hl fuld • s uoie 

e.t of 

d on th 

rro 

t11 y t,, e 

inv C: t.i-

Tf' f?d or c.: r u ly , in or r t1 t ore d finite conclu i on 

de .uceu ·rn to it· oiJ nd , po eibiliti .. . 

Tr ul l Anticline 

he ' J.."U 1 nticl in e.x t.md 0111 e c . 4 , '1' • 'I '1 • , 

• 1 to ; C • C t . o 3. , •• her t 

,x • o , t o .... e • m_p· un e.L· t 1c r J l 

r . . ilJ•o A JJ.d bi , icl ine rwr b o • t -<.? '. ruJ l ac~.oo l-

h v e , ll ich on l' Riv r . 

10 ii; rec or, E:a on the utcrn limb bet een the 

l·v 0 r ·•ncl t'J Jlk 4 v r cve- 0 .e ~ 0 • '- ~• T I • ~ • V. V '.t :o e n ·th cf 

.. 1 < iv r , h mtlclin eco 1 

'...he di) o t c en,. 1 e on the e· t r lit h ct th 
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re rea t~ e er , ~h 1 a ro ,bl r~ult "r ~rout Creek . 

~na" t o r • t of '... i·out Cr ' bcJ o, t l g->nor l 

Jcvc l of ::- Ir-~- c· n' to. e, inr i ,· tc th t t. re 

r a · 1 ,.. dn I f ..,h l u t is p l'<: ""en t, , nd -... 

tn i of J re t extent , t . .L I.' i• ~ rob r ..iility 

th--t it h J ('( n;f r oiJ C,U u -.t to th~ . (" t of 

h '"' h ri g=ound ~o t h i f old i ~ limited on tb 

c ee. ·nticlil , on e north by an- rro 

oyncJ in ... p r l l e J o t.l V r , 'nr.1 0 l u1.e ~uu. t11 y t, e 

~n .1mi J . -;rk ync in~ . 

I i 1.h J. f\.,l d o • u a ie inv t.i-

•r- t~.d or cc: r ul ly , in or r t 1 t ore d finite concl u · iune 

de .uceu it,, c i J • n d ~ o ibiliti .. . 

Trul l Anticlin 

'he , ."'U l :intiJlin xtt:rid• orn ·ec. 4 , f I 'I r • • J.. • 

::} . . . to c . ~. . 0 J •• . BJ •• whcr"' 't eHre 

uncl ,:1: t l 1c r ] 1 '0 ,t (J he ·mpu :i.v . ("'e Pl a te Ill . ) . 

r. . ilJ ... on J!ed hi r 1 icl in~ nor h t) • tcL '. ruJ l chool-

hou e • hich i on l' Riv r . 

1 8 i:i; recor eu on the otorn limb et een i.he 

r r iver unc t b .tJl k ivcr i vera ~e 5 0 'I : c) .. e no ·th of . lp . 
.,] iv r, I;! h a1 tlclin beco ie Jro der , r ver.,; 42° . 

di of t e eh J e. on the e· t rn ] i t ) a t th ·;un ivl)r 



south by the tyhcline parrllcl tu t~e Y m_a hiver , nnd tw the 

~e re~test gatheril¼ erea is 

to t:1e ea~,t , .:•nd to th>.:! south. of 11t .~ountain . 

If th l'C ii!: a f·-n.i)t )re"i;mt • t t1e Yampa ivc:r . it 

It ~igkt also seal any 

.i.h O :yno l ine 

I>a.l'-~) l el to tlle ta·:1.p" 1.i ·v e1· is ubout t~•o r:lil e~ from tne Yr-mpc 

~iver , so if tnu fault aio seal Rn' oil or GaD , tnc !athering 

artHa vJOul d not oe ~L1ffic h.nt to n 11 ow tl1 - rcc1-u"llul Pt ion of any 

cc11ill,e1·cia.l 1u"nc·.t:1ee or .,nf or oi1 . 

The gentl ~ .)J un,;,;e o.r thr, ntic: inc. to tb.1; .,outh m _y 

.? !'.'r;ibility of V-1€- 1,,rc •rn0.e ,..if ,.inor -folds or '"l'irn::lu:· t11[1t do 

not &_pear at t~e surfaca . lf ~h, 1 rre ~re~ent tLey woula 

reduce the amo4nt of ace mu}Ption 8t tle ·ivhe t ~cint of the 

anticlin, t the north . 

Section C C • , ,J ~te IV . J O'IJ B tl...{; ~pproxii:.uated poei tion 

of the Mancoe end Dakot, ?:rHlt ton€s ;;t ti. e Y,-mpa hive1: . 

t'ection B '.J:P , .1: l: te IV , eh.ow the ·- tructu1·e <" the rwr·ther:n 

end of the, nticline, an t~~ ~vcrturn uf th: D·kct~ ~nndstone . 

1.i.hese 0 ection 

at 1Je ere• . 

l u illus ... rat€ the l'lh!lr.,mesr, uf t·:.- folding 

• i th ., "n ..,rl"=':':P fol<, .rng ~11GI'c ,-::.l' .:m:ioubtedly 

Any frac -

'Ih .,.,nncoE! aan °tone i op"n et t.-o _·1 cc - \"r1ich would 

'er.1·t the ci:;ca ... of g, s anu oiJ. If t .E: .Jekot, i:nnd.,..tone 

c nta.1.ns ··- s one oiJ th , . .L·. it: n .,_J.tob:·hi Ji t.y ,>f 1 ,,.. , £; .:i.ng acc­

umu.1 nted at. t:ie ,i.;t1e t !JC .r. f t:, _ :'ntJ.cLlne in,.~(? . 4 , • 7 

N., . 85 , . 
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wt ~emn Justifia1bl~ to .".'ecorruncnd n test o the 

D~ otn eendctonc n ~ ~ ~ruc~ural conditionP are not prunoun­

cedl.:r ~c vorable , and hccaul"e thiB s, ndatone i t.ne only _;:>o. sibl e 

r servoir . 

~he be.t lo.atio, for test 1e1 l • ould b about 600 

• eet e uth of ~ .. J, ~ ivar ne·ir the nxie of the fo1 1 in ~3ec . 

4. , T. , _· ., .. t . 85 ,; . elln drilled ~-1ere shcu1, (]ncounte.r the 

Dn!{ota sa£1dstone ·1t a de:>th f ~bout 60 f ,et . 

i,C_oJi_NAISSAlfqB !Ll.fil! YAMPA . COLCHADO 

Location 

The ree near Y mpa. , Colorado over which a hurried 

:reconnai 1:anc tour as made , 1 ies p,- rtJ.y in townf' !t irn, 2 , 3 , 

and 4 , 1 • "'anges 8b , tio , and b? l; • This are" is to th we ::- t 

and north; e t o Yam_ a , north of the lat '.!'op , ountaine and 

outhe& t of ~·1111 iams Park . 

A we] l traveled rond connect ... Yampa i th iJ l iame l)a r J{ . 

inna.cl e r ount in , a pror~inent J and mark , i a to t,he north of 

this road on the divide et ·•e n '1ro1.1t 1;reelt rnd OR.lt Creek • 

. docke lxposed 

'ihe lo1•er .u mbf.r:3 o tr.e ].tH::nv ~rde ftirm· tion • re ex­

poseu ~.J orig P 1 ine roue·hJy pa:r·a] J el. t>n' to the north of the 

Ym a- ~Jill iar.ia nr" roH • S-:ndy haJ .• tnin-beddei.i r,andstones , 

n:rtd ucoa-ionR J m .. ~i ve b1:;;<us vf . f!Ilde i:.oni~. :u: the m~ ln ou tcrope 

of t.Llif' form· tio . 

'.,he 11rinr-•o"! ehal e are cx:posed between the outcrops of 

the eaaverd fo tion un the l~t Top !ountnins to the south . 

'he~e halee are dar~ . calcareous and u~ually thin•bcdded . 

'.1.i1~y are ·imU~r to the halcP. found ne!,r S teamboat ,,pr inge 
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d cri , i r iou"' ch pt 1· The t ick ,"'8 of t h nco ... • . 
or c tio n th roe c., of he lo ,er • rt ·,r n t n • "'l'~e 

form. tion re i rob:. l y imil r to t .. c>nco 0 form tion 

in ill i m P"rk , bout l mi e to th~ orth e.,,t . Jn iJ l iam 

rk the for nr.1tio i . . QUt ~ , 5 0 eet ic nd cont in the 

i tio li~e t n ~ n r nd t nc b ~ i it J er 

l neou ro k , robably o 

i trud din th ced- e,t~ry ocka 

rti~ry ~ge , have b en 

ny J.c; throu>hout 

OU 

t om lest Jfl .or to e • .heet , di . .., an 

follo th b Ouln J ne.... f t,1 ""hal c . . t 1a al .... o notic d 

tli.-t t eJ eut t _ rh'1l . in t' e for o 1 ... l 11, ro i e P. nct 

.. tocke . 1 c. t i op ~ i o r ta in , . inn cl .1.n , tn dikes 

north e,, o~ Y mp , nd th, man:r f'ingerp h~ ~d intr f' ion north 

of \ 

'.i.h, . i"n,ous in ru.,tionn , ·her exnmin, , ~i•; · ot 

et ,or hone th sedi 11 t. . to any re t 

1 e here th d ike~ cut t e Bh le 

th_ ~ontac t. 

s ti·ucture 

tent . 

sl te 

tr.ever l 

F>: formed ; t 

Pronounc d fol in h ,ct t ken plac in t h i 0 ·re 

a· n ~h- • re t o te nort. anu nurtL ,et . ~he di O recoraed 

inuicate th t t er~ i fol rerent 1 o axi tr· nd north-

. t nd outhen t. •~ ,i axi. pa ... es ti th of" -Ya, . tow rde 

', ria .a1·· • . 

he lo 1er s.nd tone 2nd. l.al e ed~ 0 f' th Je .. c erd 

for.w tion north f tl e Ya a-'.i)li, "' rk roe rl r lJ- -v i l .., ... -
Gr·v ip 0 -~o th northe t . A proxi [ t. ly t 0 1.:1i ! e ~ rot 
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Outcropr- i n the eeme fo1'I . tio.n re t o oouth J'unt Creel{ dip 

':his attitude of t, e 

sedi .. ent"' gr "V t 1e fil~~ t indica t L,n of n old ::>] une;ing to the 

north"e t . 'he ro~~1e:n ~nd outhwertern bnund~rie o thi. 

f ld rre not definite . 

fold ~o th toutben~t. 

reo.imenta "'OUU o !am_J, r lone , enr h.:.viJr and in tho north ,e~t-

rn prrt of ~ge rio _ar . .,:he t.lrn.J e • re ,ov e red by a thick 

end o Jder . 

. ~ ny rd.nor folcts or flexures er,._ ·u..i.nd :.n '..,he 3haJe , 

fc;,cCC , due.:; to the i ... 1..1· 1 .• ior1 of tl e i ncous todict . '£hcse folds 

nave no ecnnect ion i th :me , ncthc r ond d5. ::=. J_µe:: r in f,,1ort 

di tance .. 

iJ J iP!•.~ ark diris to the nort:1 nd north ·e:::t . ';.he , trnco shBles 

tc the sDut.;. are cov ered to ~ grert extent b_y a g ..r,.:veJ de.._)Ol"l i t 

nd ~rngetr ticn 11ic.h hindered th<: -find:ing of rrmny outcrop~ . 

~-s t o t: ... e one - uarter <•ection corner bet eeri ~,ec . 3 and Bee . 

eral plae...:o )orig a cr~eJ· . • • 
t'1hich indicate s tr1at there if" El fold pre•·ent . 'lhe nrt?a to the 

outhvre~t and t.o the routh, near ircen ' e ., -w mi] l , :1rd.ch i" 

zeveraJ ,.t:::.l es .., ou th er.:t of ~ inn-- cJ e "01.,.nt, iri , v•n s ~e rched 

for mu1· ou~ropE nncl the limited amot.nt found v· .s not enough 

tc det, .. rmine .-,nyth.:.nP- definite a to t} e structural concU.tione 

pre ent . 
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il :!..o i' ilitie 

Te folu found er not s~ructura1ly f vornble for th 

accu1.1ulation o ga u.r oil . f fold~ re found 1n ti~ vie-

inity th~t ,0 re t,1·u~tur Jly ... vor ole , th re i ... trie ... , e oe -

.. biJity of oil nu r& accu.1u1..,tion c in the re· to th north 

nd nort ,est . ~h~ igneou iikee nd ~tocke y , or rn y not , 

affect hio cow~l tion . .h ,e bouie pre cnt ,nd tho~e th t 

y not 

from 

preo h c&elve on the urf c , my b p1·oute 

J.' ~ l accol i t11 oene tr . If the prout cut th 

E"edi11enc. th r • ou)d be u or: l cto•> ,,ge of ~ny 

cc ul ea , nd , n 1.fore , li tle ould i~r·t to th 

er .t· f ~he old . 

oil 

ire loc·lly in the orr of 1 ete 

Coll o • n th b ud.ing Jl ne , o the: d.:. ut:nt , ey 1 y or , y 

not -rop tl e ccur· ul • t ion , hut rob blJ oul a hinder the mi­

. tion to h . nd toner gervoir . 

hie :i. ld a ncit t <li d enoggh -co c,etrJrmin ~h def-

ini 

n OU 

r<..J tio 6hi 

0 iti • 

Jet·, en the foldin, nd int.ru ion o the 

,itho t 1ie rel ion hip it i difficult to 

ine the r,fl u nee of tl,e igneou bodie on the dieee in­

c, ruonaceou mr teJ: ial i h in the li- J e , or on any ,ool ra 

of oil tl... 1 t V ee11 ·01 1 • efore t.he • Tfl'U ion too 

J ce . 

t ie KnO'#ir.t < t in ~l"CD t.n: t have be n 'old oy 

I: 0 nt .:.n l t oven nt ... that #.rent mount of Meat wa. 

ner~1te tile fol<.un . t i.., al 0 no n n t i h tem r·turee 

,U t h V acc01 panieu t e in trusi. n of ne i n~OU"' oc 8 . In 

tnie . rea e have a com1J_n ti ll u· the C ove nd it i roba le 
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thr t c great amo nt of the cnrbc.naceous meter io] has been 

alter~a. . xases and lighter oils seeK higher levels , and miiJht 

eGeily e cape, leavin 'the s0Jit1 re 0 idue in the rocks . 'l'be 

di appe~:,:·ance of oil .._:>uol a in a .1:eas o'f too auvrnced carboni-

zr tion i n subj ec • cf' ~ene1 .. 1 intei:e· t at tJ1e PI'<H ent ti .1e , 

1:-' nd it is a problem th~t 1uu.,t receive consider~1 tion in t11ia 

ield . 
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