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GEOLOGICALREPORT ON Tim fl. O. S. GRWP

OF OIL SHALE CLAIi:lS. GARFIELD COUll'lY,

TM S.O.S. CI'OllP ot on-Shale elas. 1Jlclu4.. 80... the 11.000 .." .... of'
lrmd. looate4 ill the I1pper ... aohee or Cle.r Cl'8e1<.Gartield County. Colorlll!o. Oeaeque
tbit 1141111'.. 1: raUlr0e4 pGiIl'll 1•• pproxll1liiteq 18 mne. louth or the .0001:hel"llbOllJ:lC1.ryor
tM property. 'i.'heolaS. 81'8 arl'll1lllod 10 •• to "0lIlIll1illd lIot only 811 tM outerOp ot the
dob oil-ahele 1000etor 8 dlateD"e ot approat.atel1 etcht .11e. 81~ both 11de. ot
Clear Cl'8ek. but oover .U ot the ....U.,. lane!. and 1II10hor 1:he 1_ b.okof thl. outorop.
Of tbe 11220 .01'81 lnolu4ed .. tth1Jl the IJ'OUP. approd .. talJ 7650 .0......... otually un-
d.rlalD by .hllie of' the rioher OJ'Vah0StUlY 011-.11.1. 10118. Iilld preottoally enry toot
ot the area ia undel'1a1Jl bJ' .hel. whioh rill .0000edq be IIlned lltIl1 treated tor lta 011
.... lu••

Alonc Cl.ar Crook. the dohel' oU-.hale be...... ath.r 1Dto SlIpu81bl"
olitt ..... hioh rl.e .. Dearl1 .. rttoel walle aoo to 600 teet hip. Wlth1Jl 1:h. area oov-
ered by thb ... port. ollq two traU •• pUlable to .1aale. oro .. trOlll the .,.11.,. be-
lour 1:0 the grul ooyeft4 hUll bElot or the olitt. ane ot th .. " tratle baa bien Wle4
by oettle I18n &1l1oetM eer1;r ' .... hUe the other hu 01111'""ontl1 been buUt by
the _er. or the 011"'01" ,,18Sq. Be.oen the be.e or the oUf't end the ...aU.,. 800
to 900 teet bel_. ta .""ep talWl elope whloh 18 111plaoe. a_rod w1th pllle lllld .pruoe
tree. ot good 81... AbO'fel!lIId 'baek trOlll the "Utt the eurtaee 18 rolUng, I o_r-
ed. OM tal' the lIlO8t part open, altho n_d trOlllltbe ...a11.,. belour. it appea Q
groat tlat topped ..... The photographa aOOOlllptl.llYillS th1. roport al'8 lnclu4ed to 11101'0
ol.al'~ d.ploll the tCilpOl"ph10 l'.atu.... or the .... 11 naNty. (a) 'l.'he olitt. - (b) 'l'he:~I~ b.lour. - (0) 1I0ra ar 10.' !!!!. bCJl:tOlllll!!!! at tihe ....11.,. aIIIl - (d) The
o . ni"W0nd.

Drllinll~ at tihe Bl'lIa 11 tbru Clear Cl'8e1£, the prinoipal tributary ot
ROllDCreek .... bieb latter .trees ,01n. the Colorado Ri.... r Ileal" DeBeque. been.llt wator
1a "ona1derable q)leDttty i. to be tound in Clear Cl'eek at .11 .eaeon. ot the year. whUe
during the .pr1~ wheD the heG.'9)' enour. ot the upleDd aro lMlt1Dg. the tlow of' Clear C....
IlIId .aah ot it. tributerte. ia gr •• tty 111croue4. When tM oU-.Mle 1ndu.try 1a lIe-
tnblllhe4 ln Clear Cree\ CIlII\YOII.dllllll aDd ,.. .. ,....01r. will be buUt aol"08. the .aU.,..
abow the "litt 1a ol'dllr to toke adftlltap or thi. ox•••• flood water tl_ to tumtah
the lIee4ltd _""r tor 08111p. aM plm ••

ACCESSIBILITY

At the prellllllllt tiN. the •• &.... 11 raUroad point i. DeBeque 011 the aa!1I
l1Jl. 01' the D... R. G. w., 18 .Ue. dbt.t, but 1t will be posdbl. to build ... pur
011wry reasonable glrlll!lIup R II eM Clear Cnell:. to the ollllt.r at '!:bo property. A
goed 8IltOll\obUe roed utend. up Cleer 0 .... 11 III tal' aa Pal1c:. ReDolllI.ar tho .outhel'D edge
ot the S.O.S. GJ'OIlp.

GEOLOGY.

Th. Coloredo 011"'801e. belolll!l to what 1. Im_ ea the Gr••• nt .. r f'or-
lllatiOll (T8rtlory). The f'ormattOll hili a total thiolmela ot .00000th1ncover 2000 teet ot
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which prcbably 99%is shale. which will yield at leaat a slllaU lllllount ot-OU--Whendis-
tilled. '

The moat perdatently rioh EOIleot shale b found near the toot of the
cliff in the Clear Creek district, and is brCJll'Dcolor. On the S.O.S. pl"operties. th:il
Eone of shale waa eZ8IIlinedand s!lJIIpledalong the trail in Cotto_ood Creek. and found
to be 19 teet 11 inches thiok, and according to tuta 11184e117 Paul S. Nioe. Chem1at
of Denver. (one ot the moat able and best squi.,ped ahale chsmiBts 1.13 the United
states). thiB thickness will giTe an a't'&rage of to.8 gallona per ton or 39820 bbla.
of 011 per acre ot land.

The MahogallY__ :la knCllnlto be ezception811y unifoJ'lll in thiokneae
and oil yielding capacit)' over vast areu in Garfield County. and it is eate to u-
s_ that it ie fairly uniform under the entiN 1650 aores ot the s.O.S. grOllp,
which lie baok ot the olirt line. It ained 117 methods whioh will permit the re-
cowl'7 of '15% of' the shale 111 the ground. this bed alone on the S.O.S. property
should 71eld 228 .illion barl"ela ot shale oil.

The Taluable produots lIIanutaotursd from oil-shale will probably include
111 addition to shale-oil. 8 fertilizer made by oonVerting the nitrogen or the shale
into .AmIlloniUlllSulphate. Based upon research dcne by the writer while cO:llIl8cted
with the United Stato. Geologioal Sur't'&y, it is e.t1lllll1:&dthat should 60% of the
n1tropD ill the Ilehogauy ledge on the S.O.S. Claimll be cOlI'I!'ertedinto tert11tur.
the property would yield nearl,. tour IIl1llion tons ot AmIllOUUIll Sulphate in eddition
to the 011.

Above and bel. the lItahogauyledge. the GreeDRiver tormation on the
S.O.S. propenie •• contains bed. ot shale ot workable thickness and riohllliss. but
due to 1S1I0II' which covered the outcrops at the time of the writor'. eZ8IIIiIlatiODill
March 1920&, i1: wa. blpractical to att8lllpt a c.plot. oZBIllinatiODand sampling of
tM tOJ'lllBtiOJl. lIow..... r. the tollOlll'ing a6Ot1on was measured and aBlllplea taken.

SECTIONOFPARTOFTHEOIL SHAIEBEDS
ALONGTRAILIN COTTONWOODCANYON.

Top
S.O.S. GROUP Ft. Inches

Sand.tOlle _rke'l' 9
Shale leu S .,

klhale .. Sll.\llple1/-5yiold
40. 'I gal.. oil par ton. 11 II
Shale .. S8IIlple#6 yield
S8.3 Galt. on per toll e 0&

IDterval .. apprcz. 50
Shale .!lJIIple if' yie ld
14.3 gale. oil pOI."ton. e 0
Shllle S8lllple ffa yie 14
27.8 gal •• oil pOI."tOll. 12 8

Intend S 0
Shale .llDlple 1f2 yield 23.9
gala. oil per ton 5 B
Shale .8IIlple ifl yield 26.5
gals. oil per ton 5 8

CareMa!llllplingotthetonnatiODil.1ParaohuteCanyonalnmile.to
the east of the S.O.S. Claw by A.S. C1"Oastield for the Unioo Oil Co. of' California.
has shOll1lthat 1n that area there are at loa.t a dO,eD beds ot ahale each ot whioh
is a'lltf'iciontly rioh and thiok to be attracti.,.. The cOIIIbinedoil ,.i.lding OIipa-
cit)' ot thoa. beda in that area 1I'IlS threo t1llles the oapao1t)' of tho l.Iahogan;yl.dge
alone. Should thia ratio bold tor the bed. undel"l71ng the S.O.S. Cla:l.ms. and there
sa8IU 110 tenon to dlll1bt that it d0&8. thO:llthe oOlllbined011 yielding oapao1t)' ot
the 1Il0reattraot:1 .... oil-lShllle bed. on the property may be 100 .1111011 bbls •• or
an 8IllouJltapproximately equal to all of the 011 produoed by the cOlllbinedoil field.
111the V.S. during the yeSI.' 1923

The Oil Shale.

By dotillition. oil-shale i. a .hale Whichwill yiold oil when hosted,
but whioh oont0.1118praotioall,. no tree oil •

•
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The on produced 1'romo:l.1-shale ill frobably manufactured (in the treatment)

1'rOlllthe partly decayed organic material (lar&"ly "&"tal) contained in the shale
and it,haa recently beeD proven thet it is possible to,control the oharactero1' the
product. manufactured by controlling the h8at, pressure and t:lme tactors ulled i:n
this prooeee. By the aimplest llIethcds 0' distillation. en oil ill produoed which
JIlaybe re1'ined. giTing 10-20J' galloUne. but it mq be practical to inorease this,
percentage 11' the demand tor gallolin. wilrrBJltIl.

Oil shale oontains nitro&"n whioh mq be the souroe 01' additional Talue tor
the manufacture 01' ,AmIIlOIltU1l Sclphate. especially ;h! the rioher llhales where the
nitrogen peroentage ill oorrespondingly M.p.

There are s8T8ral dittcrent types of oU"shel. but the Illore oomm01l~ ts
that exhibited by the Mahogany ledge IIhale, Thill IIhale is d!U'k brOlrl1to baok :lD
color. tine-grained and without grit, lllllli1lated and haa a speoUio gravity i~reely
proportionate to its 011 yielding capacity. OU-ahale ill more or le88 rubbeJ7 and
bard to break. A thin IIplinter 01' llhale wiU bum wi'\;h a .moky tleme wba1lignited
with a match.

Oil-shale 01' the type 01' the Mahogu1 shale will contaiJI probably 60)( aah OF
retun, the d18poaal or whioh w:lll add expenlle, and 111 s_ looa1:l.t1$1la nrioue
problem. Fortunately the s.O.S. Group of Claw includell 8 larger amount 01' land
appropriate and c_1Iient tor dUJllPsphe.

Beoauae 01' its rubbery oharaoter, the breaking ot the shale in mining will
dOllbtlese require explo81"s specially adapted to the lhale, but no dOllbt lIuoh a
powder will be aTailable when needed. Atter cOIllingt'r'0lIl ths mine, the Ihale may
have to be oruahed betore it ill del1YEJredto the ntol"ta, Howenr, ezperience baa
taught the Scotoh in their oil-shale indutry, and ezperf.ments haYe prOftn with
Amerioan ahale that tins orushing of llhale ia UlUl8cesaart, and of vel7 doubttul
adTantage, Retort. will be built whioh wUl tl'6at the IIhale praotically es it cOlIlea
trom the mae, tbus el:Sminatinl one of the very great end expendve problems of the
industry, tor it hBIIbeeD ntimated that tM oruabiJ:lI of o11-ahele to PBIII8T811a
i inch IIcre8JlwHl dd aeTera! oeJ:lte per tOll to the OOlt of treatman1:.

ECONOMICFACTORS.

The relative '9'!llue of I1Il oil-ahale depoeit OJ' property dependll upon a large
number 01' laotor •• - (1) The sbale. - (2) Looati01l end aooesdbUity. - (3) Topo-
graphy and water aupply, ... (4) Timber .upply. eto.

A stud1 01' those factors ... applying to tlw S.O.S. prop"rty resulte 111 the
toll owing summary:

(1) 01' shale there ie I1Il abundance. and rich. the ellt:lmated oil yielding oapa-
city 01' the tract SbOllld onl, the J.lahogll1l1l"dge be miJ:l"d.beinl 228 Illilli01l bblll.
ShOllld a lingle plan1: producing 6000 bblB. of oU per d87 be installed, the S.O.S.
Group of Cla:lma. contains sutticillJlt IIhale to keep the plBJlt iJI operation tor 125
yea".

(2) The S.O.S. Shale properties are a1: pre .. nt reached by good autOlllObUeroad.
and could be oonneoted by eas111 cOnlltructlld railroad lpur 1'rOlllDeBequ". 18 miles
away, where conneotion will be madewith the maiJI standard gauge Une of the D. &:
R.G. Westen 117. On the S.O.S. property. the Mahoganylsdge 111only abOl1t800 teet
above the bottom l!!Dd iJI Clear Creek ValleTaa compared to a di1'1'8re1lCein eleTatlon
01' 1500 to 2000 teet in other are .... ne~r the railroad. Thus it will be poni'ble
to lowsr the shale 1'rCllllthe minea to the retorts iJI the ",alley belOif at cOlIlparatively
small expe1lle.

(3) 011tha S.O.S. property. the Mahoganyledge outorops in oont1nuOlls o111'f'
exposuree tor a distanoe 01' probabl,. 16 mUea attording an abundenoe of pointl of
entranca for mining.

The oil shale industry will demand landll appropriate and available for the
building 01' t~a, planta. and for the dispolal of an tmmsnss amount of spent or
wellte shale. Along the "tal1ey of Clear Creek within the area oovered by the S.O.S.
property, there are %IUIlIerouaareas luitable tor thele purpoaEII. One particularly
large 1'1at tract 11110eated near the 1ll000thof Cottonwood Cresk. IIsar the middle of
the grOll', end '1B IhOlm in ths photo (plate -1).
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tVa1:ereupp17 tor O!llllp,plimt aJliI min" use. 18 available in Clear Creek, _
either lIS .urplus flow f'J'CIIl melting SDC11f8 to be etored ill re.8"01n to be OODstru-
oted preterab17 juat aboa the olift, or by the purchase ot water r1ghW trOlll rlUlohes
looet04 alODg the Talley of Clear Creek be~een the property and the confluenoe of
Clear and Roan Creeka.

(4) T:llIlber8uPP17 18 llVallable on thG property, many ot the north elope.
being cevand wi1:h good spruoe 88 i. shown :In a..,.,ral of thlt photos.

SIlWARY.

The S.O.S. groop of' oil-shale 01a1ma 18 mOllt admirably looated. oontaina lUI
abunderJoe ot rioh oll-ehale, and by 11:a 100a1:1011oevertJlg 811 the ou1:orop of the
shale tor miles aloDg 88ch Bide ot Clear Creek, Ilraot1oal1y oontrols a larger area
of shale Which 11&8 back ot i1: to the north.

As regarda tbs tactors attect1llg deftlOplll8nt auoh lIS topography, _tel'
supply and t1lllber, there are very tl!!lft traots of' ol1-ehale laD4 in Colorado whioh
have any advantage oyer the 8.0.8. group.

1Jl View of' the adTl1tlt8g118of' thia property end eapedally the almOllt _
certa:ln prOll,.ot that :In the ftry near tuture, abale-oU will be ill demand to .. Uti:
the ,.tro18Ull\ :lnduatry:ln supplying the eftr inoreaeinc demand tor petroleUli
produots, I OeJl unhe8itatingly reCOllllll8ndthe S.O.S. groop of' shale ola:llll8 to*,
acquisition and development.

Respectfully submitted,

Dennr, Colorlldo
April 19. 192"4.

IJ \hY
OOWRADC vHOOL OF MINE:,
- -- GOLDEN, COLORAQO


