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ABSTRACT 

The Green River basin of Wyoming containa oil ahales of considerable 

value in the Lower Laney and Tipton membera of the Green River formation, with 

the best 011 shales in the Tipton with aome deptha exceeding IjOO' in the aouth-

ealtern portion of the balin. From data obtained by field work and the drillil'g 

of a.ix wells by Union Pacific it is estimated that there are 435 square milea of 

Union Pacific land containing 55 billion barrels of ahale oil in beds with an 

average content of 10 GPT or more. Where the oil content averages ZO GPT or 

more there are 300 square miles beneath Union Pacific lands containing at least 

30 billion barrels. 

The stand taken by' the United States government during the week of 

May 18, 1970, by their decision not to consider leasin& federal oil shale lands 

temporarily, puts Union Pacific in a very advantageous p06itiun with their tre-

mendou8 reS0urce of shale oil lands not under any restrictions but available for 

leasing or jOint operatiun t~ develnp a domestic suppiy of oil. 

ow~Qy~ 
~ 



PROGRESS REPORT ON THE GEOLOGY AND THE EVALUATION 
or THE OlL SHAl.ES OF THE GREEN RIVER BAS IN 

INTRODUCTION 

I have prepared several brief progress reports on the geology and oil 

ahales of the Green River basin but this progre3s report is somewhat more de-

tailed in its evaluation of the oil shales that occur within the Union Pacific 

Land Grant. 

There is repetition of some data previously presented in the following 

reports: "General Data for Union Pacific Core Roles Drilled in the Green River 

Baain During 11.167", "Oil Shale Progress Report, March 7, 1968" , ''Wells Penetra-

ting the Green River Formation From Which Samples Were Collected During Suumer 

of 1968", "Preliminary Report on the Geology and Oil Shalu of the Green River 

Basin, April 1969, Revised April, 1970". Reference will be made to the infor-

.ation included in the above descriptions. 

This study of Wyoming oil spales began early in the year 1967 with a 
. 

perusal of available literature and the acquisition of pertinent published mater-

ial not on hand. 

In March, 1967 the locations for six cores of the Green River oil shales 

in the basin were selected and these cores were d~ill~d frow September through 

November, 1967. In the meantime, field wvrk with assistant Alan Jones was begun 

and six measured sections a~d numerouS attitudes were determined throughout the 

rejion of interest. 

During the summer field season of 1968 the mapping of the basin contin-

ued with the assistance of George O'Hara. 

During the winter months of 1968, 1969 and 1970, the dAta gained from 

the drilling of the Union Pacific cores and the assaying of the oil shale sections 

in addition to field interpretations provided information f or the maps included 

with this progress report. 
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The atudy of the basin is not complete and much additional work will 

be requirt.d to evaluate completely the Union Pacific lands f.Jr their shal~ oil 

content. 

Location and R~lations o~ the Area 

¥igure A, pag~ 3 indicates the areas underlain by the E~cene Green 

liver formatiull where all of the important oil shales occur in Colorado, Utah, 

and Wyoming. In Wyoming the Green River formation includes about )~UU square 

miles from Tl2N to T29N, and from R105W to nearly Rll7W (See Figure B, page 4). 

To aome geologists the Green River basin includes, in addition, all of those rocka 

that are aituated in the Great Divide and Washakie and Sand Wash basins with the 

individual depressions of the Great Divide and Washakie basins separated from 

the Green River basin by the Rock Springs uplift. This idea has Some merit in 

that Lake Gosiute in whose waters the Green River sediments we"e deposited pro-

~ablr covered all of that area simultaneously. However, in this report the Green 

aiver basin is that shown on Figure A. 

Plate I is a topographic map of the Green River basin area with a 

acale of 1" - 4 miles. The center of the basin is difficult tQ describe but the 

axis trends rou~hl y northerly from T14N to T22N in Ranges 109W to lllW. The 

Plates VI and VII, structure contours on the Tipton and Wasatch, illustrate 

thia axial trend. 

The city of Rock Springs is about 30 miles east of the north-south basin 

axis and the buildings of Little .\merica are not far west of this axis. The city 

of Kemmerer is just west of the west edge of the Green River basin. 

Earlier Geologic Investigations 

Many scientists have· investigated the Gr en River baSin, though their 

atudies generally involved the exploration for commodities such a6 oil, gas, and 

trona) rather than oil shale. The Bibliography at the end of the text lists im-
: : .... - .... :-- - .. .. . . -. .. -- .. -- - - . .. . . - - .. 

portant reference works. 
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GEOGRAPHY 

The Green River basin has west and east facing e.carpments on two sid.s 

and in between the country is relatively rugged with typical badland topography 

over much oi its extent. Interstate Highway 80 transe ts the ba.in in an ea.t-
. 

vast direct i on and there are other good paved roads north and south and an ext~n-

.ive network o~' trail:; el.!\ (;where. The Green River. Black'. Fork. Ham'. lork : and 

Kenry'. Fork drain the region. Even though the area is a widespread desert • 

• everal communities such as Rock Springs, Green River, Lyman, and Farsoll, .upply 

the needs of the p')pulace. P late I is a topographic map of the area. 

STRATIGRAPHY 

The fluviati l e sediments of the Eocene Br i dger formativn overlie the 

lacustrine layers of the Green River formation, also Eocene in age. The Green 

!liver formation is the series of immediate interest as it cuntains the best oil 

shales of the United States. Exposures of the lake beds are found only at the 

edges of the basin f or the younger Bridger masks the inner ba.in .trata quite 

.ff.ctively; for tbi. rea.on tbe best information can come onlY,from core drill- \ 

ing and , .ampling of strategic wells. 

The general stra l i graphic descriptions of the Green River basin are 

1 Ta~le 1 ou page 8 and show t~lat ther,e are river and lake deposits consisting 

of .andstones, Siltstones, marlstones, shales. tuff beds, saline mineral and oil 

.hale.. Figure C on page 9 ia a sketch of the Green River depositional varia-

tions whi ch indica t e rapid intertonguing of the Green River and Wa.atch aediments 

at the weat and east reaches of the basin. Figure D on page 10 diagrams the 

Generalize~ Upper T~rtiary St~~tigraphy of both the Green River and Wa.hakie ba~ins 

and relates the oil shales. Figure E. page 11, indicates the stratigraphic posi-

tiona of the ,most import3nt oil shales of the Eocene sedimentary series. Figur~ 

r, adapted f rom Cul'l)ertaon . is an outline of the position of 011 shales in thA! 

basin and Figure G, page 13, is a north-south croSI-section with the places of the 

oU .halel colored in green; the line of this section A-A' 1s shown on Figure Pj 

Figule G is a Lso adapted from Culbertson. Pictures on page s 14 and 15 s hvw upper 

e4 Rf. ver r ocks. 



Pomation 

Bridger • 

Gteen River 

Wasatch 

TABLI 1 

GREEN RIVER W!N STRATIGRAP,:!! 

Member Thickness 

0-2300' (1) 

****** 
Laney 

Wilki"s Peak 0- 1 350' 

Hew Fork 
Tongue of 
Wasatch 

Tipton 

0- 400' 

0- 250' 

Fontenelle 0- 250 ' 
Tongue of 
Green River 

Mudstone, gray, green, pink. tuffa­
ceous sandstone - cherty li~estone -
white tu lt layer!: - nl4111l\al and reptile 
remMins. Fluvial depositi?n. 

Tuffaceous sandstont!, S11t.tone, buff 
and white - mudston~ and warlstone, 
gray buff a~d brown - brown t o gray t 
orange tuffs. Oil shale - algal lime 
stone and oolite beds. Plant remains 
and fish f oasi ta prominent. The 
.,ndatone (tuff) is at or near the 
bHse. Lacustrine beds. 

MUQstone. green, gray and white; marl 
.ton~; thin oil shales; white to bro 
tuffaceous sandstones; tuffs (abundan 
Saline minerals and trona in east an~ 
.outheast. Lacustrine beds. 

Som~what c orrelative in time 
dral Bluffs 0 ' Wa.hakie basin - muds 
gray to ~ ree n wi t o rej t o maroon laJ ' 
coarse to f ine gra i ned aandstune. F 
vial beds. 

Harlstone, brown co gray to buff - oi 
shale anJ abundant thin tuffs. Gon 
tasis Ga ~ tropod and 
Lacustri~e beds. 

Correlative of the Ti pton in 
rn part of the basin - gray 

and &hale with algal 1."Y0r8, saneiy 
base and top. No good oil shales. 
CUI t rine deposition. 

~udst ne , and Shale, gray to green to 
red, aan~stone and siltstone, at t op 
gray to blue - gray. Coarse sandstone 
Coal beds. Fluvial beds. 



WASBUlE BAS I1f 

FIG. D 

GENERALIZED UPPER TEI.TL'RY STRATIGRAPHY. 
US TE lUI 

GREEN III VII. 

____________________ ,,~lASU 
Approximately 60 Milea ~ 

BI.IDGER FORMATION 

GREEK RIVER FO .... ~ 
Fluviatile 0 Continental beds -

abundant tuffs. mutt.lone 0 aandstone 

Laney Member 

WASATCH FORMATION 

Lacustrine sandstone. 
ailtstone, oil aha lea. 
tuffa 

Cathedral Bluffs TOlgue 

Fluviatile and continental 
variegated mudstones 

GREEN RIVER FORMATION 

Wilkins Peak Member 

Lacustrlne mudstones and ailt­
atone - with aaline beda in 

Green I.iver Basin 

GIEEN RIVER FO&~TION 
Tipton Tongue - Oil shale. & tuffs 

Oil Shale c:::=1 

Ash Beds c:::J 
v .. ,..,.{,..l ~,..1 .. ! 1". flOO' 

WASATCH FORMATION 
Kain Body 

ADrll 1970 



UPlUt 
Core 44-3 

ria. E 

STRATIGRAPHIC POSITIONS or OIL SHALES 
IN 'I1lE GREEN lIVER FORMATION 

Brldser 1m. 

Green River 'm. 
Laney mb. 

Upper Laney Oil Shale. 

Lover Laney Oil Shale. 

Green River 
Wilkin. Peak mb. 

Green River 
Tipton mb. 

Wa.atch 1m. 

-$'§ Oil Shalu 

Sc~le: 1"· 300' 

April, 1910 
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From field, ~ll •• nd· core d.t . ... p. of the aeaber. of the Green 'River 

were drawn and are next di.cu •• ed. and appear in the Appendix. 

Figure H. an i.opach map o~ the entire Green River formation .hov. a 

.outhward thickening of tile whole body, but e •• entially . thi. i. the result of 

the northward thinning of the Wilkins Peak member. The Green River varie. from 

about 1150' to 2200'. 

Figure I, a map uf tha I.opachs of the Laney. the upper member of the 

Green River, .hows a relatively stable series of sediment.. However, as the top 

of the Laney interfingers with the overlying Bridger bed., the upper contact cannot 

be .elected with certainty so the Laney thicknesses are not dependable. 

Figure J, a map of, the Isopach. of the Wilkins Peak member di.play. a 

remarkable thickening of these rock. to the .outh, from less than 400' at the 

north to more than 1200' at the south. The loss of the trona and .aline mineral. 

accounts for Some of the stratigraphic thinning. 

Figure K. Isopachous map of the New Fork tongue of the Waaatch showing 

the pinching out of this sandstone tongue to the south. The New Fork in Some 

places .eparates the Tipton into an upper and a lower member. Qn Plate III in 

the Pocket the north limit of the Tipton is shown and this line i. where the 

New Fork completely replaces the upper Tipton. 

Figure L. A map of the Tipton isopachs in the baain which includes the 

.edtmenta of the New Fork tongue of the Wasatch. Tn the southeast where there 

are 150' of Tipton there are no New Fork sands, Iv this represents all of the 

Tipton. 

Figure M. Isopachous map of the Net Tipton, that is, the Tipton thick­

ne •• with the beds of the New Fork deleted from the total figure. The Tipton runs 

from about 20' at the north to more than 150' at the south. 

Pl'te III is a map after Culbertson of the U.S.G.S., showing lateral 

extent of the various member. of the Green River formation which contain 011 

.hales, and these are denoted by shade~ of green. The non-oil sbale bearing 



Va.atch beds ace in red. The dark areen i. indicative of the region of oil 

.bale. underlying Union Pacific land •• 

Plate IV E-log Croll-Iection #1 is a north-.outh crosl-.ection com­

piled fr~ the logs of the Union Pacific coreholes and hung on the top of the 

Tipton. Th~ relatively stable Laney, the large louthv~4Q thickening of the Wilkinl 

Peak, the variability of t.hf! Tipton thicknels, and 'che entrance from the north of 

the Hew Fork tons ~ e are indicated. 

Plate V &-log Crosl-section #2, northwelt-southeast cross-Iection allo 

hung on the Top of the Tipton, indicates a lesl rapid thinning of the Wilkins Peak 

to the northvest, but the Laney tops have not been selected 10 that the thic~~ell 

of the Laney is not shown. At 44-3 there is no Nev Fork, but all the other logs 

include the Nev Fork tongue of the Wasatch. Wherever there il Nev Fork present 

it replaces- 011 shales of the Tipton. The stratigraphic changes that take place 

from well 44-3 to 4-7 are notable, but this il understandable when it is realized 

tbat the lake shoreline i. being approached to the north and ve.t. 

A unit of rock deserving of .ome discussion is the so-called "Tover" 

.and.tone which is at or near the baae of the Laney and is often jU?t above the 

oU .hales of the lower Laney. The "Tower" is a tuffaceous sediment which Bradley 

believe. il a crystal tuff and vas transported from volcanic regions to the north 

and ~aposited in pods in small ponds of Lake Gosiute. The "Tower" ia a discon­

tinuous body of rocks which is not everywhere present and therefore is not a 

mappable unit. The "Tower" becomes younger to the ..south from Green River city 

where it is a light brown to orange appear1ng impressive mass of rock with dis­

turbed layers which are chaotically bedded at the base. The chaotic appearance 

of the basal "Tower" may have been due to ita deposition on the soft, not yet 

indurated layers, of future oil shale, or earthquakes may have caused the pe­

culiar violently disturbed strata. During the summer of 1969 beds with typical 

"Tover" appearance, lithology, and disturbed bedding were mapped along the Kinney 

a~ in the Washakie basin. See pictures on pages 14 and ~5. 
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STllUCTUU 

General Features 

The Green lliver basin is a structural and topographic basin with all 

sedt-ent. from the oldest to the younge.t being downdropped in late Cretaceous 

and early Tertiary time. Plate. VI and VII with d.tum on the Tipton and the 

Wa.atch indicate the basin to be one where the deep~st po tion seem. to be in a 

region .outh of the Union Pacific Land Grant in RIIOW, lllllW, and 11112W and T131, 

T141, and T15N with steep westerly plunges from the llock Springs uplift to the 

eaat. The trough extends northerly from RIIIW through T14N-T22N, Il109W. The 

Moxa-Church Buttes arch trending north-south is a prominent feature we.t of the 

ba.in axi •• 

On both the Tipton and the Wasatch contour map. the Firehole anticline 

railes the rocks in a southwesterly trend through llan~e. l07W. l08W, and l09W. 

and T15N, T16N, and T17N. 

Figure N, a datum map based on the Wilkin. Peak .howa the Firehole 

anticline, and the presence of the Green River ba.in trough, however, a. the 

Wilkin. Peak member thins rapidly to the north, a contour map on·thi. horizon i. 

not reliable. See Figure J for the amount of northward thinning of Wilkins Peak 

sediment.. Figures N, 0, and P are in the Appendix. 

. Figure 0, a map with th~ top of the New Fork tongue of the Wa.atch as 

datum .bow8 a north-south syncline located relatively parallel with the Green 

Ii~er ba.in trough. The New Fork did not occur .outh of the 4500' contour line. 

See Figure K for isopachs of the New Fork and the zero line of deposition. 

Figure P is a · co tour map on the top of the Tipton and i. indicative 

of the maJo~ features of the Green River basin with the Firehele upwarp at the 

louthea.t of the map. 

A contour map on top of the Green River formation, or the upper Green 

liver member, the Laney, wa. not made a. the contact between the Green River and 

Bridger formations is uncertain because of rapid and widespread fluctuation. of 



- ----- - --------- - -

the level ot Lake Go.lute and the consequentiai flood plain .ediID.tiu--of the 

Brid~er beds. Figure C illustrates vhy no Laney StructuraL map can be drawn. 

ECONOMIC GEOLOGY 

In the Green llive!' basin many wella have ~enetrate ... the oil shales of 
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the Green lliver format~un. However, operators were primaciLy conc~rned with the 

searc~ for crude oil, natural gas, trona, and uranium, and, therefore, paid little 

beed to the oil shaLe beds. The U.S.B.M. obtained cuttings trom the operators and 

as.ayed more than on~ hundred thousand units. Unfortunately, most of the well 

lamples were obtained by inexperienced and disin rested persons 80 that tbe re­

liability of the sample gatherin& methods is most uncertain. I have di.regarded 

near ly all 01 the data .from well cuttings unless I personally supervised the lample 

catching. The onLy reliable data is that gained by the drilling of the six Union 

Pacific core holes in 1~o7 and the oil shale e aluQtion is based on this inform"­

tion. 

The first Union ~acific core was 44-3 in Section 3, · T15N, 1l10~W and 

cored the entire Green lliver formation, and was, as tar as I know, the first well 

to core all of the Gr. !n lliver sediments. This weU provided basic knowLedge for 

tbe oil shale study. 

It will not be necessary to include the Union Pacific core hole sauple· 

descriptions, core descriptions, and assay results here as this material ~a s 

tabulated· in a report dated March 11, l~b~, titled "General Data for Union Pacific 

Oil Shale Core HoLes Drilled in the Green River Basin During Ll:lbi" by E. ll. 

KcAuslan. 

TabLe 2 on page 2 0 Lists the locations, elevations, dates, total depthS, 

Itratigraphic data, number ot cores, cored intervalS, amount of footage assayed, 

and type of E-logs run of all of the six core holes. 

Tables 3, 4, ~, 0, } and ~ are abstracts ut the Union PacifiC core and 

a.lay informatioa indicating oi shales beds with 10 GPT or more. Table Y on 

pa&e~ - ~ is a s~ry ot oil shale thicknes~es, shale oil content in CPT and in 
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1'00 III 2'10' 

1:S'I8' (Bewtork) , 
11OO'~" <&83.016' ~.4er 4W· US ) 

J'DO Jft~11 

-- !!W. ' l403'-l56O' 1D7.' 190' ns 
J'DO 

'131' (liewtork) ~'-1223' 
lJ!rlo' -1761' l0a5.!5' 965.7' 17~' US .1098' 

l'OO 

18'10' (Newt.);. 'cl I UOO'-1874' 474.' 4'~.1' Ga' IRS 
1'00 A!~98' 

" 4783.8> , 4724.75' 2121.' 

~"'~ _ _ -rP" .. ·"".o ' .0 .» . 
was , .. ..,.aa .... ,. ... (2 .... , . $iA4 j CQ4 

11M 4-21-10 



labl. 3 

COU 2-19 

OIL SH..\LE BEDS WITH 10 GALLOHS PEl. TON OR MOO 

. 

Avera,e 
Depth Thh:kneu GPT Meaabec 

229~ - 2302 3' 25.9 Tipton 

2308 - 2.312 4' 25.1 Tipton 

2318 - 235l 32' 26.1 Tipton 

39' 2b.5 Weigbted Average 

Lover Tipton 50' 20. latlNud 

89' 

Laney avera,ed less than 

Wilkin6 Peak not cQred. 

Tipton estt.ated &~, at 23 GPT 

2f'@ 

.. ~- ,- . 

£1tM 4-21-70 
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Table 4 

COD 4-7 

OIL SYALE BEDS WITH 10 GA~~NS PER TON Oil MOllE 

Thickne .. 

1640 . 1700 6' x 10 

Laney not assayed. 

Average 
GPT 

14.9 

Tipton not assayed nor d.~. 

I~ t.o _ t1 b 0 

ElM 4-21-70 

• 

Membet 

Wi1k.lns Peak 



: - Table 5 

COU 22-U 

OIL SHALE BEDS WITH 10 CA"':"O~S PER TON OR MORE 

Average 
Tblckn~..!.!! GPT 

1813 - l 850 37' 22.9 

185~ - 1804 5' 11.1 

1867 1809 2' 13.2 

44' 21.12 

50' Eat., 19. Eat. 

Lauey 93' 18. 

Wilkin. Peak ~df<' If/4.f ~ e..,or-«- k 

Tipton 94' 20. 

Average Lower Laney and Tipt0n 
E.timated lij7' at 19 GPT 

1'8' 1/-1 -? Z. 

/'"T26 -31 

I-? 3~~ -If? 

8' "~ ZC:, 9-? 
-" -.:s ® 

Heaaber 

Tiptun D'" 
Tipton ' 

Tipton 

Weighted Average 

Tlptun 

{;U<Utod J 
~~ ..... .) - "'1"~ 

23 

". 



Table 6 24 

COli 41-23 

OlL SHALE BEDS WITH 10 GALLONS PER TON OR MORE 

Average 
Depth Thickness GPT Member 

" I . 
825 875 50' 12.4 

Lover Laney 1 .. B 
" " 875' 890 15' 19. Lover Laney f . 

890 - 935 45' 13.5 Lower Laney ,... 
~ -) ~Sl - 1994 43' 1!..-- .. Tipton 

tit." ,,, '1. 'II' '-- ~/" ... /J~-" 
1996 2001 5' 17. Tipton 

2004 - 2013 9' Tipton 

2052 - 2095 @ Tipton 

210' Weighted Average 

Aver~ge Lower Laney and Tipton only • 210' at 17.7 GP~ 

Tipton Average 'of beds more than 20 GPT - '70' at 27 GPT 

I?S/ -(...{. , '"' 
/5@2ZJ4 ,. 

" 1~~9 - ?f' ' r- 1" (9 ~ 2$'J/ ...,. 
\' 

Z-ob7 - ? 2.. /S/g 27 j/ 
,,,,,\ 

7 

IRK 

• 5-19-70 
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Table 7 25 

CORI 44-3 

OIL SHALE BEDS WITH 10 GALLONS PEl TON Oil MOil 

r 

Average " 

Deptb Th1ckneu CPT K~ber 

316 - 319 3' 17.03 LaD,e), 
303 - 367 4' 12.2 ' Laney 
538 - 540 2' 12.65 Laney 
727 - 757 30' U.3 Upper Lane)' 
158 - 160 2' 15.3 Upper 1.aney 
883 - 890 l' 11.5 Laney 
900 - ~O8 8' , 11.1 Laney 
909 - 911 2' 12.1 Laney 
!l20 - 968 41' 16.8 Lower Laney 
969 - 986 11' 18.4 Lower 1.aney 
989 - 993 I~ , 12.6 Lower Laney 
994 - 1009 15' 16.3 wwer Laney 

1016 - 1018 2' 13.2 w. P. 
1051 - 1055 4' 12.9 V. P. 
1063 - 1065 2' - 25.1 V. P. 
1071 - 1076 ' 5' 18.9 V. P. 
1093 - 1096 3' ., 21.4 • V. P. 
1110 - 1112 2' "20.7 W. P. 
1115 - 1118 3' 18.3 W. P. 
1124 - 1127 3' 16."3 V. P. 
1248 - 1250 2' 12.4 W. P. 
1329 - 1331 2' : 19.4 W. P. 
1348 - 1350 2' (3) w. P. 
13b7 - 1371 4' 21.7 V. P. 
1317 - 1380.8 ' 4' 

~::~ 
V. P. 

1384 - 1386 2' V. P. 
1403 - 1405 2' ,22.3 ,.1,)" V. P. 
1410 - 1412 2 .~ .. · 17.8 V. P • . 
1419 - 1421 2' 13.1 W. P. 
1429 - l/ 31 2' 14.1 w. P. 
1488 - 1492 4' 15.6 W. P. 
1495 - 1497 2' 20.8 W. P. 
1510 - 1512 2' 15.8 W. P. 
LS52 - 1555 3' 17 .1 -' W. P. 
1561 - 1563 2' 13.95 W. P. 
1578 - 15131 3' 21.8 W. P. -
1600 - 1602 2' 13.2 V. P. 
1627 - 1629 2' 20.1 W. P. 
1640 - 1642 2' 11. 9 v. P. ' -; 

~ / 

2154 - 2157 3' Q.I> '-__ V • P. '( . , 25.8 ~ ._. 
I . , - .. _.- .. --25~6 2118 - 2226 48' 'IJ-\ Tipton 

2229 - 2248 19' 14.1 Tipton 
2255 - 2257 2' • 13.1 Tipton 
2259 - 2261 2' 10.5 Tipton 
2210 - 2272 2' 11.7 Tipton 
2213 - 2279 6' 14.1 Tipton 

f 
2284 2286 2' 11. Tipton 
2287 - 2332 45' 21.8 , Tipton 

340' 18.1 Weighted Average 
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COD 44-3 

OIl. SlIAl.I BIDS VIm 10 CAl.LOIIS pa. TOI 01. HOU 

Averaae 
Depth '!"hickne .. 'PT K ... ber 

Overall !ll 

727 .- · 760 33' 32' 15.3 Upper LaDey 

920 - 1009 89' 83' 16.8 Lover Laney 

2178 - 2332 Tipton 

. Avera,e of Lower Laney and Tipton only. 243' at 19.b 'PT 

llit 4-21- 70 

Average of beds with 20 CPT or more only • 84' at 25.6 CPT 
. ' - r .?..1;:/t 

't1 6 -;.-' ~-. 

? ! / - 7 b 

l 7:- n _?1 
92J u 

I 
if @ ?.y ~./ 

-r 

(::/'I' -
r.: / .'!"'I 
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Table 8 

COli 44-19 

OIL SHALE BEDS WITH 10 CALlONS PER. TON OR MORE 

Avera,e Depth Thickn~ss GPT 

77' -
1043 -
1049 -
1072 -
1091 
1102 -
1110 -
1128 -
1132 -
1599 -
1674 -
1679 -
1685 -
1688 -
1691 -

Mel.ber 

778 3' 11.0 Laney L045 2' 12.2 Laney ~ 1071 22' 17.6 Laney 1077 5' 12.3 Wilkins Peak 1099 8' 12.1 Wilkioa Peak 1107 5' 25.4 J Wilkins Peak H23 13' 19.9 Wilkins Peak U30 2' 1).9 Wilkins Peak ' U36 4' 33.5 Wilkins Peak )&02 3' " 19.03 Wilkin. Peak lb7& 2' 13.&5 Wilkins Peak 1&81 2' 12.7 Wilkin. Peak lb87 2' 13 . 4 Wilkins Peak IbYO 2' 16.5 Wilkins Peak 1704 13' 14.8 Wilkins Peak 

88' 11.81 Weishted Avera,e 

Incomplete - only partial Laney and partial Wilkins Peak 
• 88' at 17.8 CPT 

' /102--07 

III/ -/1,/ 7 

1132. - 36 

Eb 4-21- 10 
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2·19 

4- 7 

22-15 

41-23 

44- 3 

44-19 

ERM 
5-19-70 

Location 

19-17-110 

7-19-111 

15-1S-10S 

23-17-109 

3-15-109 

19-21-107 

Fomation 

Tipton 

Wilkins Peak 

Laney 
Tipton 

Lower Laney 
Tipton 

Upper Lan~y 
Lower I. aney 
Tipton 

Laney 
Wilkins Peak 

Avg. Bbla. /Sq. Mile 
Thickness ill (Thousands) 

89 est. 23 . 0 94.340 

60 t4. 'J 44.400 
D~ 

93 est. lS.0 SO.910 0 "(,/ 
94 20 . 0 S9.300 Y 

170.210 

110 14.7 80.300 
100 20.0 95.000 

175.300 

32 15.3 24.000 
83 16.S 68.000 

126 21.2 120.000 
218.000 

27 16.5 21,870 
~. 

61 17.5 51.850 
73.720 
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barrel. per .quare mUe. From the 'UlllDAr1l:ed data on Table -9 certain--map. Com-

piled for the Union Pacific Land Grant are a. follova: 

Figure Q. Isopach. of the entire Green River formation of oil .hale 

bed. containing 10 GPT or more. The best oil shales are those in the southea.tern 

area. however, inasmuch as the well to the northwest did n~ t core aLi. ')f the oU 

.hale. the partial assay results may be .omewhat ,ni.leading. 

Figure R. an isopachou. map of ~he Green River formation for beds of 

011 .hale containing 20 GPT or more proves the value of Wyoming oil shales when , 

it i •• un that there are 84' of oU shales at hole 44--3 with an average of near-

, 
I 

ly 26 GPT. 

Figure S is an isopachous map of the Upper Laney oil shale which i. 

pre.ent only in corehole 44-3. Thi~ oil shale is 55' thick and pinches out to 

the we.t within a f~w miles. To the east its presence is uncertain. 

Figure T is also cf the Upper Laney oil .hale where it contains at 

lealt 15 GPT average beds. There may be a ring or lens of this bed with 15 GPT 

covering about 10 square miles. 

Figures Q. R, &, T, U. V. W. X. and Yare in the Appendix. 

Figure U. The map of the Lower Laney oil shale with beds averaging 10 

GPT or mo r e which shows a poesn·l,. t Iickneas of more than 110' in the vicinity of 

Tl.7N. R108W and pinching out to the west and northwest within 10 miles. 

. . Figure V - an isopachous map of the Lower Laney where the oil shale beds 

are 20 GPT or more in oil content. This portion of the section seems to be good 

only in the eastern part of the basin and here it attains only 20' in thickne.s. 

'igure W. An isopach draWing of the beds in the Tipton which contain 

20 GPT or more of shale oil. The increase in oil content is to the southea.t from 

the northwest. but the 0 contour line may be incorrect as the Tipton was not cored 

at the Granger 4-7 well. It is likely that .ome Tipton exists near Granger. but 

until cored its value will b~ unknown. 



I. 

Figure X il a map of Ihale oil Inbarrell per Iquare al1e in the por­

tion of the Creen River basin where the data 11 fairly reliable al a relult of 

the drilling of the Union Pacific core holel. Thil Figure X includel oil .hale 

bedl containing 10 CPT or more of the Upper and Lover Laney and the Tipton but 

29 

duel not include those of the Wilkins Peak. The rAnge is from 44 million barrell 

per .quare mile at the northweat to more than 200 million bat eel. per Iquare 

aile at the .outheast. 

Figure Y is a map of an area of oil shale containing at least 20 CPT 

of oil from the Lover Laney and Tipton and indicates that there are rocks with 

al much a. 125 million barrels per square mile in the .outhea.tern Creen River 

balin with an oil content considered by some acientist. to be the minimum ~ual-
. -. --------_.-.-------

ity for commercial explaitation. ------ -.' 

On Plate Ill, the map with colors indicating the extent of oil Ihale. 

In the Creen River basin. the Union Pacific Land Crant area encloses about 65 

township. or 2340 square milea. Half of this land. or 1170 square mile~would 

come under Union Pacific mineral ovnership. To estimate the amount of shale oil 

beneath Union Pacific lands at this atage of the study can only be a gue'l. but 

. if we allume that the 1170 square miles contain an average of at lea.t 10 CPT 

over an interval of 50' this VO l td e a resource of 30 billion barrell. If, 

however, we as.ume an average from Figure X of 125 million barrels per square 

aile the resource becomes more than 146 billion barrell. 

The area for which the information is more reliable i. that of the 

cored region displayed on most of the Figures and this includes about 43! .quare 

allel of Union Pacific land so that the shale oil content in beds containing 10 

CPT or more averages 125 million barrels per square mile for a total of about 55 

billion barreLB. 

To consider only tbose bed. of organic rock with 20 CPT or more under-

lying Union Pacific lands in the cored region we are looking at about 300 .quare 

ml1el with an average of about 100 million barrels per square mile for a total of 
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about 30 billion barrela. Thia ahale oil conlen oMOoftl11m be-uta ia be-

l1eved to be r~aliltic, but ch~ future total may be much higher. 

FUTURE EXPLORATION FOR OIL SHALE IN TIlE GREEN RIVER BASIN' 

There ia much to be done to make a final ~valuation of the amount of 

oU from ahale within the Green River basin and most of :.lI i8 study in the future 

vill be in the form of core holel with some field investigations. 

In all there are about 5800 aquare miles in the balin underlain by 

rocka containing Gome kerogen. There have been £even cores taken to evaluate 

the oil ahaleai Six by Union Pacific and one by the U.S.B.M. at Eden in T23N, 

1107W, outside of the Union Pacific Land Grant. 

Within the Land Grant· area there are 2340 square miles under lain by 

oil ahales, 1170 of which are Union Pacific lands. These lands include but six 

corel. 

The' area within the Land Grant inve8ti~ated by coring involves 900 

square mUes, 450 of which are Union Pacific controllp.d. The core. density of 

one hole for every 150 aquare miles is far below the minimum necessary to estab-

llab a meaningful resource quantity. The personnel at the U.S.B.M. who have I 
apent many years studying cores of the world's oil shales believe that for a com- I 

I 
\ 

plete detailed evaluation three ~ores per township are required, but that one 

core per township would provide sufficiently accurate information for all practi-

cal purposes. 

On Plate VIII ~cations are shown for proposed cores, proposed measured 

.ectiona, the lucations of cores already drilled and completed meaaured sections. 

There are eight aections to be ~easured and twelve cores proposed for some future 

date. Any core program should be made flexible 60 that locations and hole depths 

... y be altered as information is progressively obtained. 

The manner in which the shale oil is to be recovered will determine to 

a large extent the methods of exploratory work. Open pit minin~ will entail much 

careful surface study. Subsurface mining and in situ retorting will require a 

cloae pattern of drilling to outline the ore body. 
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'late 11 i_ a map with a .cale of \~ m I •• WhIch show. iurfac. 

geology in the form of formational and member- contac •• --measured- Iectlons. wells. 

cores. trona holes. main drainage features, and political boundaries. This map 

.uma up hQW and where moat of the data was obtained which has been presented in 

thi. ~.t r~cent progress report. As additional facts are received that are ap-

pUcable to the 011 _hale study they will be included or. Flate VlI. 

It is e.timated that in the Union Pacific portIon or the Green River 

and Washakie basins there are at least l OO billion barrels of shale eil. a natural 

r •• ource of tremendous importance. and for this reason it i8 .trongly recommended 

that the investigation of these oil shales be continued to determine more exactly 

the oil content available for recovery when crude oil reserves have been depleted. 

SUMMARY AND CONCLUSIONS 

. There have been several Union Pacific progress reports of the work 

evaluatin~ the oil shales of the Green River baSin, but this report includes 

mo.t of the previously presented information and. in many cases. supercedes prior 

data. The oil shale study was begun in 1967 and field mapping and six cores were 

taken durin~ that year. Additional work was done both in the field and in the 

office from time to time throl\~h the spring of 1970. 

The Creen River formation in the Creen River balin in Wyoming inCludes 

about 5800 square miles. and the geographical and geological pOSitions within 

-- the basin are indicated on various maps with this report. The Green River forma-

tion is present in sou·thwestern Wyoming. northeastern Utah and northwestern Colo-

rado, b~t the Wyoming portion is the only area that has been studied to date. 

· · Tbe Creen -River · furmation i. overlain by the Bridger formation and underlain by 

- the Wa.atch, and in order from youngest to oldest the members of the Creen River 

~ ~co~s1at of the Laney,· WUkins Peak. Tipton. and the Luman. The Niland and New 

Fork tongues of the Wasatch are within the Green River formation. The oil shales 

of intereat occur in the basal port~on of the Laney and thr~ughout the Tipton . 
. -.-"-- -- - "_.--. ---- -----
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Stratigraphically the members of th~ Green River thicken to the south 

'and southeast and the oil shale beds also thicken a~d become higher in quality 

to the suuth and southeast. the New Fork tongue of the Wasatch was deposited 

at the north ~nd vi the lake and pinches ?ut to the south, but where it is pre-

s.nt within the Land Grant it divides the Tipton intv an upper and lower member 

and replaces impo'rtant oil shales. 

The ce~ter of the Green River basin is a trough that runs northerly 

thrvugh T14N through T22M in Ranges lllW to 109W. The Church Buttes-Moxa arch 

and the Firehole anticline are prominent folds wirhin the basin. 

Many cuttings have been assayed by the Bureau of Mines from wells 

drilled in the Green River basin, but I have used almost none of this informa-

I 
tion believing that cuttings do not represent a true evaluation of the oil shales ' 

Union Pacifi,c drilled six cores in 1967 and tt.e intormation from these cores has 

provided sufficient data to draw the maps included with this report. Economi-

cally the best oi l shales of the Green River basin occur in the Tipton member and 

are located genera l ly in : he southeasterly part of the basin. Some of the beds 

will aver&~e well over 20 GPT with thickneSSeS of more than 125' 'and in particular 

at Hole 44-3, the most southeasterly of the cores, there are 84' of oil shales 

averaging nearly 26 GPT. The Lower Laney is also a good bed of oil shale though 

not as rich as the Tipton . 

Oil shale beds of the Upper and Lower Laney and Tipton, with shale oil 

content of 10 GPT or more, range from 44 million barrels per square mile at the 

northwe.t to more than 200 million barrels per square mile at the southeast. 

For oil shale beds of the Lower Laney and Tip ton, which contain at least 20 GPT, 

there are rocks in the southeastern portion of the basin containing as much as 

125 million barrels per square mile. 

Within th~ Lar.d Grant area Union Pacific ownership includes about 1170 

square miles underlain by vil shales of varying content. It is too soon, due to 

insufficient numbe~ of cvres, to determine accurately the amount of shale oil 

present, but i f i t is assunled that there are at least 100' of oil shales averag-

lng 10 GPT there w0uld be bO billion barrels of shale oil. Other data indicates 

F .............. I'll\. ... i l'i"n ......... ,. n ... c"" ...... mil .. tn_r .. 



billion barrela. 

The area cored include. abo~t 435 .quare mile. of Union Pacific mineral 

land and with an avcrage content of 10 GPT the average of 125 million barrel 

per square mile indicatcs 55 billion ~arrels of ahale oil. If 20 GPT or more ia 

considered tv be present in the Union Pacific lands, there are 300 square miles 

containing 30 billiun barrer., and thia figure is realisti~, and the future to~.l 

may be much higher. 

The evaluation ot the 011 shales of the Green River basin ia far from 

cumplete. Union Pacific haa taken six cores and the Bureau of Minea has taken 

~ne ' core tu cover an area of about 58UO square miles. Core densi~y of one core 

per tuwnship wuuld provide accurate information of the shale oil content. Within 

the Land Grant twelve cores haye been proposed, and if drilled, would provide 

information ·of impoctance. Additional field work involvin~ surface measured 

sections is planned. 

It . is estirna,ed that the Union Pacific portion of buth the Green River 

and Washakie basins cuntain at least 100 billion barrels of shale "~ilt and with 

the re.ource of this importance studies should be cuntained tu further this oil 

.hale evaluation. 

During the week of May 11, 1970 it was announced that the Government 

vas preparing to lease federal lands for oil shale developm~rt ~y the year 1972. 

Howe:ver, on May 18, 1170 it was announced by the Department · of the Interior 

Secretary, Walter Hickel, that th~ Government was going to cancel temporarily 

any consideration for leasing of Federal oil shale land. Th~ reason. given were 

unclear but inferred that the department felt that at this time it waa economically 

not feasible tv undertake the leasing out of federal land.. Within a few weeks 

the real reasun f J r this cancellation may be br~ught to light. 

The 'position of the government now clearly offers to Union Pacific a 

very advantagevus opportunity to accept consideration for the leasin~ or joint 

operation of their valuable oil shale properties by companies interested in deve l­

oping a domestic supply of oil for the not t 0 far distant future when crude r e ­

serves are seriously depleted by consumpt ion in excess o f the fields of the United 

capability t o produce. 
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