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Jl,ECONNAISS.A.NCE FOR URANIUM lN ASPHALT -B.EA.ItiNG ROCKS IN 

THE WESTERN STATES 

By W. J 0 Hail~ Jr. 
. I 

i 

ABSTRACT 

.A,n appraisal of asph.alt-bearing rocks as potential sources of 

ura:nium was made during 1953 and 1954 by examining deposits in 45 

areas in California, Utah, Wyoming ·, Montana, New Mexico~ Texas, 

: Oklahomp., and Missouri. A total of 202 samples from these areas was 

i 
i 
i 

analyzed for uranium. The oldest rocks sampled are Ordovitzian in age, 

and the youngest are Recent. Although none of the deposits are of value 

! at this time as a · source of uranium, ; some of the deposits may constitute 

a low grade uranium r .esource whosf; recovery will depend upon the pri-

mary use to which the asphalt is plaped. 

Significant amounts of uranium in the ash of the extracted oil were 

· found in samples from 7 of the 45 a:reas examined. These areas a:re :-

Chalone Creek, McKittrick, Edna, and Los Alamos area.s, California; 

: Ve.rnal .area, Utah; .Sulphu.r a .rea, Oklahoma-; and the Ellis area, Mtssou:r . 

: The average uranium content of sa!Ilples from these seven are .as ranges 

: from 0. OZ8 to 0~ 376 percent in the ;sh of the extracted oil. All except 

the Chalone Creek area contain larg~ estimated reserves of asphalt-

bearing r -ock, ranging from lS, 000, poo to almost 2, 000, 000, 000 tons. 

The average uranium_ content of samples from 13 additional areas ranges ; 

I 

from 0. 020 to 0. 068 percent in the ash of the extra~ted oil. Many of 

these areas contain very large reserves of asphalt-:Oearing :rocks." 



Evaluation of field da~a indicates that naturally occurring asphalts 

with a relatively high uranium content probably originated in, or migrate~ 
. • ! 

through, roc~ that contain more th~n average amounts of uranium. It is 

believed that some of the uranium was pres.ent as an original constituent 

of the oil but that some uranium may have been introduced during migra-
1 

tion of the oil. 

INTRODUCTION 

Field investigations and laboratory resea.rch on uranium in asphalt-

bearing rocks were carried on during 1953 and 1954 by the U. S. G·eolic;>:g.:-

ij:=aL . Survey on behalf of the Division of Raw Materials of the U. S. 

Atomic Energy Commission. The results of the field investigations are 

presented in this report.. Previous work by the Geological Survey 

(Erickson, Myers, and Horr, 1954) showed that the uranium content of 

the ash of natural asphalt and oil extracted from p~troliferous rock is 

significantly higher than that of crude oil, se.a water, and granitic rock. 

This suggested the possibility that ~ome of the numerous deposits of 
i 

asphalt-bearing rock of the wester!\ United States might contain appre .. 

ciable amounts of uranium. Selected deposits of asphalt-bearing rocks 

were examined. and sampled in eight westeJ;:fl states to evaluate this. type : 

of rock as a possible source for uranium (figo 1 ). 
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Chemical analyses for uraniu;m of several s-ele-cted samples of the 

extracted asphalt and of the rock r~sidue showed that the uranium is 

mainly concentrated as an org.ano-4-ranium complex in the asphaltic por 

tion of the sample and not in the rofk residue. Simila:r analyses by 

Erickson, Myers, and Harr (1954, ip. 2215) also showed that the uranium 

is concentrated in the oil and not in the rock residue. Inasmuch as sig-

nificant amounts of uranium occur only in the ash of the oil extracted 

from the host rocks, these amounts constitute only a minute fraction of 

the bulk sample. For example the most highly uraniferous sample col-

lected contained 1. 9 percent uranium in the ash of the extracted oil but 

contained only about 0. 0005 percent uranium in the hulk sample. It is 

apparent that the importance of these asphalt deposits as a source for 

uranium is in the ash of the extracted oil. Therefore, tables of sample 

analyses in this report show the amount of oil in the rock, the amount of 

ash in the oil, and the amount of urartium in the oil ash. 

Descriptions of the various deposits .are based on numerous pub-

lished reports in addition to direct field observations. Reserve esti-

mates. of asphalt-bearing rocks, also taken from published reports, are 

given where available. 

Results of sample analyses were furnished by A. T. Myers, C. A. 

Horr, and M. M. Curtis of the Geo;Iogical Survey Trace Elements Denver 

Laboratory, whose work on laboratory research on uranium in asphalt-

bearing rocks will be described in a separate report. 

The term asphalt-bearing rocks as used in this rep?rt designates 

• 
rocks which contain any type of naturally occurring petroleum residue. 
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FIELD WORK 

Asphalt-bearing rocks were examined in 45 selected areas. in 

California, Utah, Wyoming, Montana, New Mexico, Texas, Oklahoma, 

and Missouri. Many of the areas examined contain easily accessible 

deposits of asphalt-bearing rock, which have been produced commer­

cially for asphalt, and contain r-eserves ranging from a few thousand 

to about 2, 800,000, 000 tons. A total of 202 representative _samples 

from the 45 areas was analyzed for uranium and for oil content. These 

samples were tak~n from. 23 geologic formations representing rocks of 

Ordovician, Pennsylvanian, Permian, Triassic, Jurassic, Cretaceous, 

Paleocene, Eocene, Miocene, Pliocene, Pleistocene:~ and Recent age. 

Table 1 summarizes the formations sampled. 

All the rocks sampled were tested for radioactivity with a scintn-: 

lation counter or Geiger counter and none was noticeably radioa,.ctive. 
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Table 1. - -Summ~ry of asphalt-bearing formations sampled for 
uran i'u m in the we stern states o 

State Age 

California Recent 

Utah 

Wyoming 

Pliocene­
Pleistocene 

Pliocene 

Pliocene 

Miocene­
Pliocene 

Miocene­
Pliocene 

Miocene 

Miocene 

Miocene 

Eocene 

Eocene 

Juras .sic(?) 

Paleocene 

Cretaceous 

Formation 

Alluvium 

Tulare fm. 

Etc~egoin 
£m. 

Unn'a.med 
fm. 

Pismo fm. 

Sisquoc fm. 

Santa 
Margarita 
ss. 

Monterey 
sh. 

Predominant lithology 
of formation in 
area,s examined 

Unconsolidated surface 
material. 

Clay, silt, sand, and 
gravel. Gravel consists1 

of siliceous shale, chert, 
grani te and quartzite. 

Sandstone~ silty claystone(, 
and pebble c onglome rat~. 

Arkosic conglomerate andj 
sandstone. · 

Conglom-erate~ arkosic 
sandstone~ diatomaceou,s 
sandstone~ sandy and 
silty shale, diatomaceous 
shale,, siliceous shale, 
and chert. 

Diatomaceous mudstone, 
sandstone, micaceous 

. siltstone, and claystone;. 
Arkosic sandstone. 

Diatomaceous shale and 
siltstone, porc;e.laneous 
diatomite, siliceous 
shale, and sandstone. 

Vaqueros ss. Arkosic sandstone. 

Uinta fm. 

Green River 
fm. 

Navajo ss. 

Fort Union 
fm. 

Teapot ss. 
meTnber of 
Mesaverde 
fm. 

Quartzose sandstone, 
shale, and c onglom.erat¢. 

Sand~tone, shale , minor 
amounts of limestone. 

Sandstone. 

Sandstone, shale, and 
conglomerate 

Sandstone 



Table 1. - -Summ~ry of asphalt ... bearing formations sampled for 
uranium in the western states. --Continued 

State Age 

Montana Triassic 

New Me~dco Triassic 

Texas 

Oklahoma 

Missouri 

Cretaceous 

Permian 
Penns y 1 vania.n 

Penns y lvania~n 

Ordovician 
Ordovician 

Pennsylvanian 

Formation 

Ch~gwater 

fm. 

Santa 1\osa 
ss. 

·· An~acho ls. 

Wif hita fm. 
Ada fm. 

Deese fm. 

Predominant lithology 
of formation in 

areas examined 

Sandstone and sandy 
shale. 

Sandstone and shale. 

Limestone. 

Sandstone and shale. 
Sandstone, conglomerat~ 

shale, and limestone . 
. Sandstone, conglomerate, 

shale, and limestone. 
Vicha ls. Lime st.one. 
Oill Creek fm. Sandstone. 

Bartlesville 
sand of 
Cherokee 
sh. 

Sandstone. 
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SUMMARY OF RESULTS OF THE INVESTIGATION 

Uranium was found in asphalt-bearing rocks in all of the 4S areas 

examined in average concentrations :ranging from 0. 001 to 0. 376 percent 

in the ash of the extracted oil. Non~ of the areas contains asphalt depos-; 

its of value at this time as a source of uranium. Whether any of the de-

posits might provide a low-grade source of uranium probably depends 
i 

upon recovery methods in the utilization of the asphalt for other purposes'. 

Table 2 briefly summarizes analytidal data and other information on the -
asphalts from all the areas examined. 

Deposits in seven of the areas yielded samples significantly high in 
uranium in the ash of the extracted oil. These areas, listed with the 

uranium content of their richest samples, are: Chalone Creek (0. 50 

percent U), McKittrick (0. 15 percent U), Edna (1. 9 percent 0), and Los 

Alamos (0. 33 percent U) areas, California; Vernal area, Utah (0. 15 

percent UL Sulphur area, Oklahoma (0. 2.2 percent U); and the Ellis area, , 

Missouri (0. 40 percent U). The average uranium content of samples from 

these seven areas ranges from Oo 028 percent in the Vernal area to 0. 376 

' percent in the Edna area. All of the'se deposits except those in the Chalone 

Creek area contain large estimated reserves o£ asphalt-bearing rock, 

ranging from 15,000,000 tons to almost 2, 000,000,000 tons. The rnost 

uraniferous deposits found are in the Edna area. 
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The average uranium content ;of samples from 13 other are-as 
i 

ranges from 0 .. 02 0 to 0. 06 8 perc en~ in the ash of the extracted oil. 
I 

! 

These areas are: Point Arena, S~ta C-ruz, San Lorenzo Creek,_ San 

.1\rdo, Bradley, Casmalia, and Go1~ta areas in California; Sunnyside 

area, Utah; Muddy Creek and Jameson Ranch areas, Wyoming; Santa 

Rosa area, New Mexico; and the Ca:meron and Lawton Township areas, 

Oklahoma. B.eserves o.f asphalt-bearing rocks in thes.e 13 areas range 
I 

from a few tho us and tons to about 2 ~ 800, 00 0, 0 00 tons. 

Those areas containing aspha~ts with a relatively large content of 

uranium, such as the Edna area, may be favorable areas in which to 

prospect for comm.~rcial-grade deposits of uranium in other types of 

rock. 



Table 2. =-Summary of data from a;reas examined for uranium in asphalt-bearing rock 

Map no. 
(fig. 1) 
Cal if.o:rnia 

1 
z 
3 
4 
5 
6 
7 

8 

9 
10 
11 
12 
13 

Utah 
14 

15 
16 

17 
18 

Wyo.ming 
19 
20 

Axe a 
Formation 

sampled 

Point Arena Monterey sh. 
.. Santa. Cruz Vaqueros ss. 
Chalone Creek Unnatned fm. 
San Lorenzo Creek Unnamed fm. 
San Ardo. Santa Margarita fm. 
Bradley Unna1ned ftn . 
McKittrick Etchegoin fm. -~ 

Tulare fm., 

Edna 
Casmali,a 
Schumann 
Los Alamos 
Gaviota 
Goleta 

Alluvium 
P ismo fm. 
Sisquoc fm. 
Sisquoc fm. 
Sisquoc fm. 
Monterey sh. 
Monterey sh. 

Whiterocks Canyon: Navajo s s. 
Vernal Uinta fm. 
Bonanza 

PR Spring s 
Sunnyside 

Muddy Creek 
Jameson .R.anch 

Green River and 
Uinta .fms. 
Gree.n ltive.r fm. 
Green River fm. 

Fort Union {m• 
Teapot ss. ~ember 
of Me save-r~e fm. 

Age 

Miocene 
Miocene 
Pliocene 
P li.ocen_e 
M.iocene 
Pliocene 
PH.oce:ne 
Pliocene and 
Pleistocene 
Recent 
Pliocene 
Pliocene 
Pliocene 
Pliocene 
Miocene 
Miocene 

Jurassic 
Eocene 
Eocene 

Eocene 
Eocene 

Paleocene 
Cretaceous 

Average Average Average 
oil in ash in U in 

No. of samples oil ash 
samples (percent) (percent) (percent) 

6 4-. 13 0.80 Oo 03 0 
8 10.34 .39 . 027 
.3 110 18 . .48 . 182 
3 10054 .23 . 032 
2 6.Z4 .49 0 068 
1 10.49 .44 . 045 
5 26o91 1.66 . 047 

7 6.29 . 56 .376 
3 29.57 . 19 0 040 
1 17o88 .23 . 009 
7 12.40 .78 0 081 
1 23.32 1. 04 . 002 
2 18o94 2.05 . 023 

4 5.59 .66 • 009 
21 8.10 2.68 0 028 

7 100.00 .48 0 003 

10 6.55 1. 11 0 014 
'11 5.38 1. 10 0 021 

4 6.04 .36 . 040 
2 3.81 .59 . 023 

~ 

~ 



Table t \ ~ ... summary of data from areas examined for uranium in asphalt-bearing. rocks. ~=Continued 

Map no. 
(fig. l) 
Montana 

,I 

Area 

21 .Red Dome 
New )Aexico 

Z2 Santa Rosa 
Tex:as 

23 
Oklahon1a 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

·Miss.ouri 
41 
42 
43 
44 
45 

Uvalde 

Parker 
Elgin 
Velma 
Baseline 
Woodford 
Dougherty 
Ada 
~itzlfugh 
Sulphur 
Bratcher 
Morgan 
Lone Grove 
Oil City 
Asphaltum 
Frisco Creek 
Cameron 
Lawton Township 

Deerfield 
Ellis . 
Sheldon East 
Sheldon North 
Dry Wood Creek 

Formation 
sampled 

Chugwater fm. 

Santa Rosa s,a. 

Anacacho ls. 

Wichita fm. 
Wichita fm. 
Wichita fm. 
Wichita fm. 
Springer fm. 
Viola ls. 
Ada fm. 
Ada fm.. 
Oil Creek fm. 
Deese fm. 
Deese fm. 
Wichita fm. 
Wichita frn. 

-Wichita fm. 
Wichita fm. 
Wichita fm. 
Wichita fm. 

.Bartlesville sand 
Bartlesville sand 
Bartlesvi lle sand 
.B·artle,sville sand 
Bartlesville s.and 

Averag-e - -Average Average 
oil in ash in U .in 

No. of sample..s oil ash 
Age samples (percent} {percent) (percent) 

Triassic 5 

Triassic 6 

Cretaceous 11 

Permian 1 
Permian 1 
Permian 1 
Permian 2 
Pennsylvanian 3 
Ordovician 3 
Pennsylvanian 4 
Pennsylvanian Z 
Ordovician 7 
Pennsylvanian 3 
Pennsylvanian 1 
Permian 1 
Permian 1 
Permian 5 
Pertnian 2 
Permian 1 
Permian 1 

Pennsylvanian 7 
Pennsylvanian 3 
Pennsylvanian 4 
Pennsylvanian 3 
Pennsylvani an 16 

4.91 

3.99 

8.52 

2. 16 
1.76 

. 94 
0 98 

2 .. 79 
3. 18 
3.29 
1.35 
4.56 
8.72 
5.71 

• 87 
12.28 

6. 15 
2.08 
5.70 
1. 19 

4.63 
4.64 
3.99 
1. 43 
2. 30 

0.60 

1. 24 

. 43 

1.62 
1.98 
1. 68 
2.85 
4.95 

0 07 
1.95 
2.00 

.70 

.59 

.76 
3.31 
4.49 
1.60 

10.39 
2.06 
3. 14 

.79 

. 62 
1. 46 
1.27 
1.58 

0.010 

. 025 

. 002 

. 004 

. 006 ' 

. 001 

. 005 

. 010 
. 001 
. 014 
. 002 
. 043 
. 008 
. 005 
.010 
. 002 
. 007 
. 004 
. 054 
• 020 

. 006 
•. 145 
. 016 
. 004 
. -004 

....... 
U'l 
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ORIGIN O.F THE URANIUM 

Little direct evidence on the origin of the uranium in asphalt is 

available. On the basis of field observations~ however, it is believed 
/1 

that some of the uranium in the asphalt was present as an original con- ~..-

stituent of the oil but that some uranium may have bee.n introduced during 

the migration of the oil 0 

The concentration of uranium in the asphalts appears to bear no 

consistent relationship to the age of the host rock nor to the age of the 

original oil. Relatively high concentrations of uranium were found in 

one or more samples of asphalt-bearing rocks representing almost all 

the geologi~ ages examined, ranging from Ordovician. to Pliocene. Com-

parison may best be mad.e of the deposits in California and Oklahoma, 

the two states for which the most data are available. Most of the Calif-

ornia deposits, which are Tertiary in age, are relatively high in uranium, 

whereas most of the Oklahoma deposits, which are Paleozoic in age, are: 

relatively low in uranium, but this difference is believed due not so much 

to the relative age of the deposits as to the geologiG environment during ; 

the origin or migration of the oil. 
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Goldschmidt (1954, p. 495 -- 497) suggests that the marine environ-

ment of deposition of organic material, which is transformed into oil, 

is a reducing environment capable of precipitating various metals, in-

eluding uranium, from the water. The hydrocarbons form·ing_ California 

asphalts origin.ated i_n a marine environment which w.as probably rich in 

uranlu.m and oth~r metals derived from the abundant volcanic materials 

being deposited at the tit:pe of origiiL All the California asphalts occur 

in formations of Miocene or later age and probably originated during the 

middle or late Miocene,. a time of widespread and intense volcanic activ-

ity (Taliaferro~ Jenkins, 1943, p. 142). The ,Miocene and younger for-

mations contain large amounts of volcanic material, and granitic debris 

derived from the erosion: of pr.e-Tertiary granite. The resulting rock rz. 
types include a:rkos,ic copglqm.erate and -sandstone~ tuffaceous sandstone, 

' diatomaceous sandstone and shale, and chert. Most of these rock types 

are relatively rich in uranium. 

The hydrocarbonsfrom which most of the Oklahoma asphalts were 

formed originated during Ordovi cian or Pennsylvanian time in a marine 

environment which was probably low in uranium. Rock types associated 

conglomerates, and shales. Although some asphalt-bearing formations 

\ 

\ 
with the Oklahoma asphalts include quartzose sandstones, lirn~stones~ 

contain granitic material, it is in relatively small proportions. In gen-

eral 9 the associated rock types are low in uranium and are not likely to 

have contributed above-average amounts of uraniun1 to the marine waters 
/ 

in which the hydrocarbons now present as asphalt originated. 



18 

The influence of associated rock types on the u:ranium c ontent of 

as.phalt i.s likewise significant i£ it i s as sume.d that the ura.nium was ac,.. 

qui red by the oil during it~ migration to the pre-sent reservoir rocks. The 

California rocks would provide a more abundant source of ur.anium than 

the Oklahoma rocks. 

Another factor .favoring a higher concentrati oa of ur anium in the 

California asphalts is that California crude oils are generally heavy oils 

and uranium tends to concentrate in the heavier~ more asphaltic portions 

of petroleu.m (E,rickson~ _Myers, and Horr, 1954 9 p. 2211 ). 

DESCRIPTION OF DEPOSITS 

California 

The asphalt-hearing rocks in Cal:iforni;a, appear to be gene.rally more 

favorable for the occurrence of uranhtm than those examined in the other 

western states. In 11 of the 13 California areas sampled, the aver~ge 

uranium in the ash of the extracted oil ranged from 0. 023 percent to 0. 376 

percent. Almost all the California asphalts ex:ami.ned occur in. formations 

of M i ocene or Pliocene age, and it is probable that the asphalt in most of 

these formations originc;tted in bituminous n"la.rine shales of Mi ocene age, 

represented mainly by the Monterey spale and equivalent formations 

(H .. W. Hoots i,n Jenkins, 1943~ p • . 27Q~275). ,._._ 
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Point .Ax.ena area 

Asphalt-bearing sandstone beds in. the Monterey shale of Mio.cene a,ge 

crop out on th,e sea. coast just west of the town of Point Arena1 Mendocino 

County. A sequence of inte.rbedd,ed shale, siltstone, and sandstone, 5.00 

feet thick,. cont~i.ns 6 asphalt-bearing sand.stone beds ranging in thickness 

from 1 to 30 feeto The beds crop out along parts of the east and south rim 

of a small northwestward plunging syncline and underlie an ar.e . .a. of le$s. 

than one,.hal£ square. mile. Reserves of asphalt=b,ea,;ring sandstone are es~ 

: .timated to be about 3, ZOO, 000 tons (Holmes. and others, 1951 ). 

Samples collected in the Point Arena area 

. Sample Perce-nt Percent Percent U 
Location no. oil ash in oil ash in oil Remarks 

97756 4.21 0. 5Z 0. 039 Base of 15° bed Just north of 
Arena Cove 
Coast Guard 
Station 

97757 3 . . 34 .. 77 . 022 Middle of I5R bed 
97758 3. 67 64 0 02.7 Top of l5D bed 
97759 5. 52 . 72 030 Base of 30v bed 
97761 3. 71 1. 06, . 016 l6V above base of 30' 
9776.2. 6. 08 1. 10 044 Z6V above base of 30' 

bed 
bed 
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Santa Cruz area -

Asph,lt ... 'bea:ring sandstone beds in the Vaque,rO$· sandstone and Mon-

te:rey s.hale of Mioce.ne age crop out about 5 rrdle.s west of the city of 

Santa_ Cruz, Santa. Cru..a Cou.nty. The two deposits in the . area Q.nderlie 

ahou.t 3 square mUes .• The a.sphatt~bearing beds occur in a: tra.nsiJion zone 

between th.e Vaquer-os s.and,sto.ne and the ove1'ly'lng Monterey s.hale~ These 

formations vary greatly in thickness and lithology and lie unconformably 

on. a s.iliceO<us quartz-dio.rite o! pre-Cretaceous. age. The as.phalt-bearing 

beds are dtscontinu.ous and occur both as- normally bedded sandstone and 

as sands.tone dike.s intruded into overlying shale beds. Total reserves of 

asphalt ... bearing sarrdst.one are estimated to be .about 1, 600, 000 to-ns 

I 

(Page and others., 1 '45b). The.re is no p:r.oduction a,t the present time. 

Samples collecte.d in the .Santa. C:ru,_z a:re.a 

Sample 
Location no. 

Ab~ut S. miles 9776,3 
west of 
Santa Cruz 

9776.4 

97765 
977'66 

97767 

9'776.8 

9776! 
97770 

:Percent 
oil 

~.01 

16 • . 20 
9.75 

7. 03 

9.25 

14 .. 43 
11 . 40 

Pe .rcent Per-cen.t U 
ash in oil i.n oU .ash R.e tn:ii.rks 

0.37 

.59 

.42 

.27 

. 43 

.28 

. 45 

. 31 

0.031 

. OIZ 

• 090 
. 011 

. 005 

o, 015 

. 024 

. 026 

. $ylv.~ ~tl.a.rry; 6' 
above base of 
28'bed 

18 ·1 above . base 
of .28• bed 

Top of 28' aeG 
Calro·ck q~r:ry,; 

5 u above base 
of 32' hed 

16 v above ba..se o! 
32• bed 

i 2 .~ ~aov e ba,s.e of 
32 • bed 

Top of 32 1 ped 
. Sylva quar'jy;3H vein 

Mo:nte ;r.e y shale 
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Chalone Creek--a-lla San. L·ore:nzo Creek area-s-·-

As-phalt~b.ea:ri.ng arkose crops out along a sn1all trfbutp;ry of Chalone 

Creek, San B.enito County, and along a small tributary of 5an Lo:re~o 

Creek, Monterey County. The arko;a.e in both areas is the basal p~.rt of 

a. marine Plioc,en.e 1orm.a;fion whi ch is. in fault conta-ct with pre;;;Cretaceou.s 

granite from whieh the arkose was derived (Bramlette and D:avie$$, 1944 ). 

In the Chalone Creek are.a the asphalt=]:)earing arkose bed dips 40° 

e-astward and crops .out for a distance of about a quarter o,£ a mile along 

b-oth s.ides oi the creek valley. The bed is 3. 7 feet thick on the w.est side 

I 

of the valle·y and 21 feet thick in a srnall abandoned quarry on the east side 

of the valley. 

In the· .San Lorenzo Creek area the asphaltK·bea.ring arkose beds are 

a.s much as 30 feet thick and di.p about 14° to the s ,o.uthwest. Two abandoned 

L.ocation 

SE 29 17 s. 
8 E 

-f ,E .l5 ~tJS 
9E 

Samples collected in the Chalone Creek area 

Sample Percent 
no.. oil 

9777Z 14. 43 

97773 13~ 40 

97774 5. 70 

Percent Percent U 
ash in oil in oil ash 

0. 44 0. .. 010 

0 21 036 

. 80 0 50 

2 1 above bas.e of 
37°bed 

4 ' a0ove base of' 
21v bed 

I 9' above base of 
Zl i bed 

·Samples collected in the .San Lo.renzo Cree-k area 

·{ 97746 97747 

97742 

8. 57 . 
14.41 

8.63 

.15 

.46 

.Z8 

• 043 
. 031 

0 017 

Middle of 13 ' bed 
lS u above base of 

3.0° bed 
4 u above ba.,se of 

30Qbed 



22 

San ..t\.rd.o a:rea. 

Asphalt-bearing sandstone crops out 2 to 3 miles west of the town of 

San Ardo, Monte+ey County. The asphalt·~ bearing beds may be as much 

~s 125 feet thick .and extend for 5 miles (Eldridge, 1901, p. 410~. They 

occur in a transition zone b.etween tb.e Monterey s.hale and the Santa ·M~r-

.garita formation, both of .Miocene age {:Bramlette a,nd Daviess, 1944). 

The beds dip-to the east and crop OU;t along the east flank of the hills ;Dor-

dexing the Salinas River. On.e locality was examined, where a thickness 

of 22 feet o.f asphalt-bearing sandstone, dipping 12 o to the east, is ex:-

posed in a. g ulley. 

Location 

SE 13 22 
9 E ' 

s t 
Sample 

no. 

97749 

97750 

Samples collected in the San .i\rdo area 

Percent Percent U Percent 
oil a$h in oil in oil ash · .Remarks 

3. 58 0. 60 0. 0'7Z I6V above 
22 2 bed 

8. 90 
; 39 064 41 a'b~..ove . . 

2.2 1 bed 

Bradle·y area 

base o£ 

base of 

As pha.lt occurs in the ba.s.al bed :of marine Pliocene rocks, which un-

conformably overlie the Monterey shale~ about 6 miles southw~ .st of Bradley, 

Monterey County (Eldridge, 1901, p. 411~12; Bramlette and Davi.~ss, 1944). 

The asphalt-bearing bed crops out on both sides o.f the .Sap. Antonio River 

; and dips ab.out 1 Z o to the northeast. It is mainly a fine= to medium-grained 

sandstone, but some layers are conglomeratico Th,e outcrop i$ poorly ex-



Location 

sw 35 24 s. 
10 E 
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Samples collected :in the Bradley a;rea 

·. Sample Percent Percent Percent U 
,no. oil a$h.in oil in oil ash Remarks 

97751 10.49 p.437 

McKittrick area 

0.045 5 ' above base of 
15.1 bed 

Large deposlts of .asphalt in the form. of ~sphaJt-bearing s.a.ndstone, 

asphf:ll.t-.bearing alluvium, oil seeps, and vein asphalt, crop oat neC"Lr the 

town of McKittrick, Kern C>ounty. The deposits occur in various rock 

types irt the Monterey shale of Mio.cene age, the Etchegoin formation of 

Pliocene age, the Tulare fortm1tion of Pliocene and early Pleistocene age, 

' and recent alluvium. The rocks in the a.:rea are highly folded and faulted, 

and the a.sphalt depo:sits, as well as a small producing oil field, are a .sso-

ciated with these structures. The total reserve.s in the area are about 

15, 700, QOO tons of asphalt-bearing rock (Page and others, 1945a). 

L-ocation 

. SW 28 305 
ZZ E 

N~ 29.30 S 
22 E 

S"amples collected in the McKittrick area 

Sample 
no. 

{ 977S~ 

9775,3 

97754 

97755 

i55611 

Pel!" cent 
oil 

5.27 

79. 50 

39. 00 

5. 65 

5. 13 

Percent Percent U 
ash in oil in oil ash Remarks 

3.32 

. 51 

1. .54 

2. 85 

. 19 

0. 060 

. 019 

. OOh 

. 002 

. 150 

'Middle of 6 • bed of 
as ph~lt ~bearing 
sandstone 

Asphalt vein z ... I/2.' 
thi-ck 

Asphalt seep in 
alluvium 

Asphalt seep in 
alluvium 

Asphalt-bearing 
sandstone . (Sample 
wa.s submitted &y 
P. D. S.navely) -
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.Luis Obis.po County~ e~ntabt the highest concen:trati.on of uranium of all 

cent and. ave ;rages. 0 .. 376- pe;rce.nt in the ash of th~ ext.~ac.ted otl~ -Th~ lo-

cation o1 s~mple locJi).ttie-S: and the extent of the asphaJ.t ... be~ring rocks 

are- shown pn th~ geologic map __ ··. of part of the Ed:p.~ ue.~ C!~g_ • .2)~ . . . 

The asphalt o-c-curs-in tb.e Pismo forma:tlan of latf:l Mioc~ne and Pl~o-

cene age, which uneunformably overlies th~ M!Jtnte~ey shale of M:ioce•e 

C\.ge. The M:onte:rey .aha!~ in t:P.e Edna area consists o! tuf£, diatoma.eeous 

rock type$ in-cluding conglomerate, ~rkosic •Sands.tone-, -diatomaceo.u·s 

and ch~;rt. The <J.Sphalt i.s irregularly dtst.ributed tn l~llt!.c"Jar and dis.con.,. 

tinu.ou.s ~da of arkosic s.ands,tone wh.ich r .eutge. ·in th:ie.~s .s J:rp:tn a few feet 

to almost 300 fe.et. The ir.~egular distribution . a.ppe~!;l to be :re~.a~d- to 

the variati.cm in th~ penn~ability of the san.d:stones. 

north~4st £lank 9£ anorthwest-trep.ding syncline nea+ Pismo C.reek. The 

(P~ge and. othf!~ .s, 1944). There ts 110 productio'P. ·of a.sphalt-bea:ring sa.nd ·-

stone at the p,r e sent time . 
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S:ample s collected in the Edna area 

Sample Pe:r.cent Percent Percent U 
.Location no. oil ash in oil in oil as.h 

, See fig • . 2 99133 3. 16 1.00 0.195 L ·ower pa,;J:"t of bed 
more than. 1 00 f 
thick 

for locations . 

99134 4.so 

9913$ 7.60 

99136 10. 15 

99137 6.48 
99138 4.80 

99139 7 0 01 

• 76 • 079 

.37 1.9 

. 14 . 132 

.70 . 053 

. 51 .240 

:46 . 035 

Casmalia area 

Upper pa:r-t of bed 
more than 300' 
thick 

Thickness of bed 
not known; prob­
ably between 50' 
and 100' 

Upper part of bed 
about 50 e thick 

Base of 120' bed 
Upper part of 230' 

bed-
Lower part of 230i 

bed 

A deposit of asphalt~bea:ring diatomaceous mud.stone is exposed 

about 4 miles north of the village of Casmali~~ Santa Barbar.a County, at 

the N. T. U. open pit mine, now abandoned. Similar b.eds crop out half 

a mile northeast of theN. T. U. mine and itt the Schumann area~ 3 mile .s 

to the ~outheast; the asphalt ... bearing beds may be continuous through , 

these •:reas • 
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The asphalt impregnates northeastward=dipping beds of di atomaceous 

mudstone in the upper part of the Sis quoc formati on, which in this area 

is Miocene and Pliocene in age. The asphalt=bearing beds may be as 

much as 20 feet thick at the N. T. U. mine, but the extent of down~dip 

impregnation i s not known. Estimated re_serve s at the N. T. U. mine are 

o.nly .about 100,000 tons of asphalt =bearing rock. (Williams and Holmes, 

1 '45~, but :reserves for the entire a .IJea are undoubtedly much greater. 

Samples collected i n the Casmalia area 

Sample Percent Percent Per1cen:t U 
Location no. oil as.h in oil in oil ash Remarks 

{

99140 

N. To U. mine . 9_ 9. 151 
3 9 N 3 5 W . 99152 

27.80 
29.20 
31.-70 

Oo 18 
. 22 
0 18 

o. 041 
0 033 
0 047 

.Los Alamos area 

Base of 20' bed 
Middle of 20u bed 
Upper part of Z 0 a 

bed 

Thick. beds o£ asphalt-bearing sandstone crop o ut along the front of 

the San Rafael Mountains in the vicinity of Asphaltum and LaZ~ca Creeks, 

about 9 m ·iles. northeast of the town of Los Alamos, ,Santa Barbara County 

(Eldridge, 1901, p. 429=39}. The asphalt - be.a.ring sandstone beds ar·e 

in the S i squoc format ion which in this area is Pliocene in age. An angu-

lar uncoDformity separates the Sisquoc formation from the underlying 

Monterey shale of Miocene age~ which is composed 'mainly of porcelan ... 

eous diatomite and siliceous shale. The Sisquoc fOl'mation in this area 

is composed mainly of medium- to f ine =grained sa~dstone w ith thin beds 

of c ·onglomerate containing pebble .~ of chert and silicified shale similar 

to that in the underlying Monterey ~hale. 
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In the cliffs s .ou;t.heast of .~phaltum Creek, the exposed asphalt-

bearing bed.s have an aggregate thickness of about l25 feet, a,n.d the 

intervening barren zones; an aggregate· thickness of about 35 feet. The 

asphalt-bearing beds extend for a distance of' about 5 miles along their 

ou,tcrop and prohably underlie a.n ar~a of at lea;st 5 square miles. 

Location. 

2 tn·iles NE 
o.f junction 
of .Foxen 
Canyon. an.d 
AlJsas 
Canyon 
roads 

Samples collected in the Los .Alamo-s· area 

Percent Percent U Sample 
no. 

Percent 
oil ash in oil in oil as~h aemarks 

99148 

9.9149 

99150 

99151 
CJ915Z 

3.20 

14.60 

15.70 
16"10 

99153 17.50 

99154 8. 90 

1. 75 

. 83 

. 57 

.28 
68 

. 05 

1. 34 

Other areas 

09 038 

. 330 

. 073. 

059 
010 

.. 036 

OZ3 

Thickne.ss of bed 
no.t known 

8. u above base of 
93' bed 

630 above base of 
93' bed 

Middle ·of 3 3 ' bed 
95; above base of 

99° bed 
4Z v above ba,se of 

99° bed 
5°· above base of . 

99 11 be·d 

Deposits o! e+sph4,1t-bearing rocks were also examined in the 

Schu.mann, Gaviota, and Goleta. area.s, S.anta Barbara. CoQ.;nty. In the 

Schuma:.tlll area~ about 2 miles north of the village of Casmali~~ asphalt 

occu.r.s throu,ghout a s.ecti.on of diatomaceous mudstone reported to be as 

mu.ch as 3.40 feet thick. Tkese beds are in the .$isquoc formation of Mio-

cen..e and Pltoc_ene age, and the pccurrence is similar t;o .that in the Cas-

maliq. ,~~a,, _ 3 miles to the nort)lwest. 



A bed of weq.thered asphalt~bearing sandstone in the Monterey shale 

of Miocene age is exposed on the seacoast at the m ,outh of Gaviota Can-

yon, Santa Barbara County. The asphalt~bea.ring bed is about 12 feet 

thick and is enclosed between beds of shale which contain small a:mouats 

of asphalt aJong bedding planes and Joints. 

Asphalt ... btH:\.:ring siltstone in the Monterey shale of MiocelWJ age crops 

out along the seacoastat Goleta .Beach County Park, -about 5 miles west ' · 

of the city of Santa Barba:ra, Santa Barbara County. Several beds of len ... 

ticular asphalt-bearing siltston.e, the thickest of which is .20 feet, occur 

within a section abouJ 100 feet thick. 

Sample collected in the Schumann area 

Lo-c.ation 
Sample 

no. 

Airo~ Quarry~ 99146 
2 miles north 
of Ca s n:"ia.Iia 

Percent 
oil 

17.88 

Percent Percent U 
ash in oil in oil a$.h R.emarks 

0.23 0.009 158' above base of 
200 9 bed 

Sample collected in the Gaviota area 

Mouth of 
Gaviota 
Canyon 

99156 23. 32 1. 04 . 002 

Samples collected in the Goleta area 

Z04N2SW {
9
.'

157 
'19158 

16.18 
21.70 

2.00 
z. 11 

. 023 

. 024 

Seep in shale . Joints 

Middle of 20 v bed 
Top of 15' bed 
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.Utah 

All five of the asphalt-bearing areas sampled in the Utah a:tea are 

in the Uinta Basin in the east-central part of the State. The deposits i.n 

the Vernal~ Bonanza, Pit .Springs, and Sunnyside areas are in the Uinta 

and Green River format-inns- of Eocene age, and the d.epo-s.;it 'in the White­

Ro-cks Canyon area is in the Mavajo s-andstone of Jur~s.sic (?) ,age. The 

asphalt dep-osits in the B-onanza. area a.:re gil:sonites, and the depos-its in 

t.he- otke:r areas are asphalt-b,earing sandstones. 

Vernal area 

The asphalt in the Vernal ax-ea$ Uintah (;_aunty, w.a.s the most ur,aJtu.: 

e .rous examine.d. in -- Utah. The uranium content of 21 samples rangesJrom 

less than 0. 001 to 0. ISO. perc~n:t and averages 0. 0~8 percent in the ash of 

the- extracted o-i,l.. 

The depo-sits occux m~inly in the Uinta !o.:rmati:on of Eocene age, ex;;. 

pos~d along. A,spaalt :QJdgejust west o£ the town o.f Ve .rnal. The a.sph~lt 

impregnates lenticula.r -s_q.ndstone beds ranging in. thickness from a few 

feet to 190 feet, within a se.ction. which -may be as much as 300 feet thick. 

ld.ost of the asph~lt-bearing beds are in the basal pa;rt of the Uinta fotma,­

tion, but s .om.e of th~ lowest beds may be in the upper part of the Mes~ve_xd.e­

formati.on of Cretaceous age. The U'inta.formatio_n lies u.neon.f.ormably on 

the Mesaverde in this area:!' The Uinta-forn1ation in this .. a_rea consiats 

of red and crea_m c.olo.recl shale a.nd s-andstone, and coarse sill.ceous con­

glome rate., The upper part of the Mesaverde formation in thiJ~ area 
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· <:onsists ~inly 6£ medium-grained buff :sandstone ... , Where they cont:ai~n 

a sph~lt, the sandstones of the two formations are indistipg u:ishable. Es-

timated reserve~ of asphalt--bearing sandstone in the area are 1, 970~ 000, .OOU 

tons (Spieker~ 1930, p. 96 -97). One quarry was operating in 1953, and 

the product was used locally for road const.;ruction. 

The Vernal depo,Sits were sampled in 1951 by Vine and Mo.ore (1952) 

and in 1952 by Vi:qe- and Flege (1953 ), who took 13 samples frotn 9 locali-

ties along most of the 14 ... mile length of Asphalt R~dge . Nlne· addjtional 

samples wer,e collected in 1953 for the pres.ent i-nves.tig'Ci.tion. 

Samples collected in the Vernal area 

Location 

25 4 S 20 E 

11 ·4 S 20 E 

30 4 S 21 E 

31 4 S 21 E 

4 5 S 21 E 
9 5 S 21 E 
23 5 S 21 E 
25 5 S 21 E 

29 4 S 21 E 

32 4 S 21 E 

20 4 S 21 E 

· ···-5am:pie ·- Pe-rc-ent 
no. oil 

{ 85728 16.0 
85729 11.4 
85730 3. 1 

{ 85731 12.3 
85732 13.0 
85733 10. 8 

{ 85734 11. 6 
. 85735 6.6 
. 85736 10.0 
. 85737 7.4 
85738 8.0 
85739 9.4 

r6056 
1.35 

96057 1. 85 
96058 5.50 
96059 2.09 

r6061 
. 98 

9606Z 7.04 
9-69-6-3 4.76 
96064 8.63 

-·-9-6065 LQ.~, 10 

/ 

-Percent Perc e.nt U 
ash in oil in oil ash Remarks 

~1. 77 

5.90 
. 96 

6.31 
3 .. 82 
3.68 
8.42/ 
1.35 
2.66 
3.45 
2.75 
3.24 
2.46 
2.04 
2.21 

.49 
"83 

1.50 
• 9-3 

1. 13 
. 53 

0.002 
.001 
0 021 
. 001 
. 005 
. 007 
. 001 
. 026 
. 001 
.. 005 
. 017 
. 00.2 
0 013 
. 034 
. 005 
.177 
. 008 
. 015 
• 15·0. 
.141 
0 010 

Samples 8$728 
through 85739 
were collected 
by Jo D. Vine 
and others in 
1951 and 1952, 
and reported in 
TEI-336. 

Lower part of 12 *bed 
Upper pa_rt of 55 'bed 
Lower part of 55°bed 
Upper part of 66 'bed 
Upper part of 2 6' bed 
Middle of 1 9 1 be.d 
Lower, part of 38'bed 
Lower part of 1~ bed 
Mill pile 



1- ~unnyside area 

The largest kn.own asphalt-bearing sandstone deposits in the United 

States· are those near Sunnyside, Carbon, Cou.nty (Holmes, Page~ and 

. .Averitt, 1948). The total ·meas.u:red, ind~~ated, anc:l inferred reserves 

in beds more than 10 feet thipk are about 2 ~ 80Q~ OQQ, 000 tons .of asphalt-

be.~:ring s.andstone. The a~phalt occurs. in lenticw.ar sands.tone beds rarig-

ing in thickness from a few inches to 350 feet_, with'li.n a stratig.raphie in-

terval of abo.ut 1, 000 feet in the upper part of the· W ~satch and lower part . 

of the Green River formations of Eocene age.. T.he be.d.s dip northward 

. and crof.b~out for a . d i stance of about 9 U'J.iles along the steep scarp of ·the 

Book Cliffs which form the south rim of th.e Uinta. Basin. There has be~n 

no production of asphalt --bearing .sandstone' fr m:n the S.unnyside area since 

about 1948~ : but quarrying. and prospecting have been extensive in the . past. 

The material was used for road paving. 

Samples collected in the Sunny.side area 

Sample Percent Percent Pe:rcent U 
Location no. oil ash in oil in oU ash R.e;ma;rks 

{ 94103 1. 80 10 17 0.046 Uppe.r part o£ 45 1 bed 
NE 15 14 s 94102 6. 17 0 90 0 041 Lower part of 28' b.ed 
14 E 94101 6 .. 93 1.59 • OlZ Middle of sov 'bed 

94100 lQ,. 65 0 75 0 020 Lower part of 18' bed 

{94106 5.46 3 . 68 .. 010 Middle of 25° bed 
NW 10 14 s 94105 1.56 0 83. . 014 Middle of 60° bed 
14 E 94104 3. 10 10 27 . 005 Middle of 30n bed 

r4108 
6005 0 45 0 003 l?n below top of 82 1 bed 

4 14 s 14 E 200931 5088 .30 0 048 33° below top of 82' bed 
94109 9.60 .30 . 015 77u below top of azv bed 
94107 1 ~ 97 0 87 0 015 Lower part . of zz~ bed 
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Other areas 

Deposits of asphalt-bearing sandstones were also examined in the 

PR Springs area, Grand and Uinfah Counties, and the Whiterocks Canyon 

area., Uintah County; d.epos.its of gilsonite were examined in the Bonanza . 

area, Uintah. Ca-unty. Sample.s collected from these areas we:te generally 

low in uranium. 

The asphalt of th~ PR, Springs area is in s~dstone beds in the lower 

part of the Green River formation of Eocene age (W. B. Cashion, per-

sonal communication)., and the occurrence is similar to that in the Sunny-

side area. The asphalt of the Whiterocks ·canyon ar,ea impregnates sand-

stone beds of the Navajo sandstone of Jurassic(?) age~ which in this area 

aggregates about 936 feet in thickness (Kinney and B.ominger~ 1947). The , 

gUsonites of the Bonanza ar.ea occur in veins chiefly in the Gree;rt &iver, 

Uinta, and Wasatch f.o;rmations of Eocene age (Cashion and Browns in 

press). 

Location 

5 15 1/2. s 
23 E 

36 15 s 
23 E 

Sample 
no .. 

96044 
96045 
96046 
96047 
96048 
96050 
96051 
96053 
96054 
96055 

Percept 
oil 

12. 0 
9.50 
7. 13 
9 .. 86 
4.99 
4.Z2 
4 .. 45 
4.76 
l. 82 
4.89 

Percent 
ash in oil 

. 0. _24 
. 55 
.37 

3. 05 
10 40 

0 73 
L.08 
1. 46 

• 76 
1. 46 

Percent u 
in oil ash R.emarks 

0. 011 Base of zzv bed 
o. 063 sn above base of 
. 025 10°above base of 

.• 005 15uabove base of 

. 009 20'above base of 

.. 006 9D above base of 
0 003 18 1above base of 
. 009 36 vabove base of 
. 004 45°ahove base of 
0 009 Top of 52° bed 

2Z'bed 
22'bed 
2·2 °bed 
22 1bed 
52 'bed 
sz•bed 
5Z •bed 
52'bed 



Samples collect~d in the WhiteroGks Canyon area 

Location 

18 2 N 1 E 

19 2 N 1 E 

7 9: s 25 E 
16 9 S 25 E 
30 9S 25- E 
25 9 S 24 E 

25 9 s 24 E 
35 9 s 24 E 

24 11 s 24 E 

Sample Percent 
no. oil 

94110 5 .. 60 

94lli · 9.72 ' 

94112 2.93 

94113 4. 13 

Percent 
ash in oil 

0. 72· 

.'24 

1. 00 

. 68 

Percent ·U 
in oil ash 

0.024 

. 003 ' 

005 

003 

Remarks 

Lower part of 936~ . · 
section 

3 00 1 above base of 
'36 v section 

6oov above base of 
936 ~ - secti on 

800 1 above base of 
936'' section 

Sample$. collected in the Bonanza, area 

96037 (1 00) . 31 
96038 (1 Q()) 1.02 
96039 ·( 100) .45 
96040 (1 00) . 49 

-96041 ( 1 00) .56 
96042 ' ( 100) . 31 

96.043 (1 00) • 23 

Wyoming 

Muddy Creek area 

. 003 Gilsonite, Cowboy Vein 
• 004 Gilsonite, Cowboy ·vein 
. 004 Gilsonite, Tabor Vein 
• 002 Gilsonite$ Independent . 

Vein 
. 001 Gilsonite, Chapetta Vein 
. 005 Gilsonite, . Wagonhound 

Vein 
. 003 Gilsonite, Rainbow Vein .· 

Lenticular be-ds of highly w~athered asphalt~bear ·~llg sand_stone in the 

Fort Union fo ·rm~t.ion of Paleocene age crop ,out near M.uddy C~eek a?ouf 

17 miles,_ south of Creston; Carbon County (Jamison, -1912, p. 47). In · 

this ar~a the ·For-t :Union formation dips southwest about 4°. _ The asph~t -

occurs throughout a section of sandstone about 100 feet thick , but the 

ri:ehest impregnation is in the lower 15 feet and in. a 5-foot zone in the 

upper part of the sec.tion.. The outcrop of asphalt-bearing sandstone ~x-

tends about _2 miles along, Wyoming highway 330 in s~cs. 3, 10~ and 15$ 

T. 17 N . ., R. 92 W. T;he niost complete exposures ar~ in several o-qtliers· 



forming low hllls a few hundred feet east of the highway. The westward 

undergroun.d extent · of the asphalt=b.e~ring beds is trot known., 

Samples collected in the Muddy Creek area 

Location 
,Sq.mple 

no. 

NE 15 17 .N 92 W. Z 13 818 

NE 10 17 N 92Wj2 .. l· 
3819 

Lz.13a2o 
N 3 17 N 92W 2"13821 

Percent 
oil 

·60 35 
5.70 
6.00 
6.11 

Percent 
·ash in oil 

0 • .Z9 
.4Z 
.. 34 
.. 38 

Percent U 
in .K>,Uasn. Remarks. 

Oo091 
. 032 
. 021 
. 015 

Lowe.:r part of 15 1 bed 
Upper part of 30' bed 
Middle of 5' bed 
Top of 15 u bed 

J.ameaon Ranch area. 

The Teapot sa.Ildstone member of the Mesaverde formation of Creta-

ceou.f> age is -saturated with a$phalt along its outcrop in sees. 4$ 5, and 9~ 

T. 33 N. ~ R. 87' W., Natrona County (Hares, 1917, p. 247). The asphalt-

bearing sandstone forms a prominent hogback which d!ps about Z4° to the 

northeast off the east flank of th,~ ltattle snake .R.angeo The .outc:;rop extends 

•'< 

about a quarter of a nti.le, a:gd- ·the -rr1axhnum exposed thickness of the 

asph.alt-bea:ring beds is' about 59 feet.. The asphalt i$ highly weathered 

and is .now repres.ented only by brown staining throughout the exposed 

beds.. No similar e.K.pO$ur.es oi asphalt-... bea.:ring Teapot eands.tone hav~ 

been reported in thi.s area. 

Samples collected i.n the Jamesonll.anch area 

Location 
Sample 

no. 

{ 

213827 
5 33 N 87 W 

Zl3828 

Percent 
oil 

4o00 

3. 6.2 

Percent 
ash in oil 

Oo84 

o34 

Percent U 
i.n oil. ash Re tiiarkS-¥, .. ,~ 

Oo014 

. 032 

... ,., .~ ~ .. 

21 n above ba:se · a£ 
47u bed 

1 It .above ba·se :of 
41B bed 



Asphal~~-CU"-ing ,sandstone in the Chugwater form .. ation. of Triassic 

age crops out along the rim o! the breached to,p o£ lted llome s C.arbon 

C,o-unty (.kn.a.ppen aDd Moulto::n, 1930~ · p. 58). The asphalt contains rela-

tively sm,all .amountS- of urani um. The Ch.ugwate,r formation is exposed 

in an irregular. a,rea of about 1-1/2 squ~re n d le,s ~t the cres.t of Red 

Dome. The asphalt impregnate,.$ the . top 20-27 feet of the uppermost 

s.andstone of the Chugwater immediately below clays of the Sundance 

fo,rmation of Jurassic age. There are no other eX,p,osures of the asphalt ... 

beari;ng sandstone in the area o+her than those t1.long the steep inner rim 

of the dome~ and the underground extent of the beds is unknown. 

Location 

· E 20 7 S 
2.4 E 

W .lO 1 S 
24 E 
.sw .20 1 s. 
Z4 E 

Sample.s collected iJI the Red l)ome area 

S,a,mple 
llO. 

211834 

213835 

~13836 
213837 

z 13832 

Percent 
oil 

6.60 

2.45 
' 6. 60 

4. 16 

Percent 
ash ill oU 

0.58 

.50 

.06 

.45 

Percent U 
in .. aU as.h . .R,em.a,r k~ 

0.01:2 

. 013 

. 003 
0 012. 

. 009 

5 1 above, base of 
27' bed 

Middle of i 1' 
bed 

Top c;>f Z.7 1 bed 
5 ~ above 'base of 

19 1 bed 
:Middle of .2 0' bed 



17 

New ,Mexico 

Beds of asphalt .... bea.ring s,<a.,nd~to:ne in the .Santa . .B.o~,a: sandstone of Tri.;;; 

as.si.c age crop ou:t ill noxthe:rn Guadalupe Co.unty at the a.barido:ned qua.rries 

of the New Mexico Constructio• Company~ about 10 mile.a north of Santa 

Rosa. Tke asphalt :oecurs in the. upper and middle sandston.ce members of 

the Santa .Jlo._s~ sandstone. Th¢ Santa R.o-s ,a, s.a.ndstone is overlain uncon-

conformably by the Chinle fo,.r,n;'1ation~ also of Trias.sic age, and underlain 

uncon.fo:rmably by the San And.r~s litnestone of Permian age. The rocks 

dip generally southwestward at a. low degree. The average thickness o.£ 

the Santa.B.osa. sandstone is 250 feet. The beds of asphalt-bearing sand-

stone range in thi.ckne$s fr.orn 4 to 18 feet in quarry e;liCposures, and to a 

magimu.tl1 of 100 feet in a core hole. The total res,erves of asphalt-

bearing :sand.stone are lOZ~ 000,000 tons (Gorm~n and .Robeck~ 1946). 

There_ has heen. no production sine~ 1939. 

Samples collecteti. in the · Santa Rosa area 

.. Sample Perce~t Pe.rcent P:e.rcen.t U 
Location no. oil as.h in oil in oU ash. .lte .m~rks 

{
94094· ... 

Quarry No~ 1 
94095 

' 94096 
Quarry No. 2 

·{ .. 9. :Q97 Quar:ty No. 3 ·-
94098 

Mill pile 94099 

1. 73 

2. 63 

3. 58 

5. lZ 

8.42 
2.44 

3. 13 

1 0 08 

. 70 

1 0 31 

15 
1. 12 

O.OQ' 
I 

• OQ~ 

• 052 

. 012 

0 (l51 
0 025 

12v above ba;se of 
zo~ bed 

Z v, above ·base of 
.ao~ bed 

Thickness of 'bed 
not known 

Z3 u above base o! 
~ln bed 

B-t,.)S~ ·Of 41° bed 
Mi~l pile 



Tex.as 

Uvalde area 

Large depo-sits Qf a.sphalt~b.e.a,ring limestone in th.e A.nacacho limestone 

of Late Cretaceou.s age crop -out in an area of .ab;out 60 square miles in the 

vicinity of Blewett in the western pa.rt of Uvald.~ County. The uranium 

content of the asphalt is exceptionally low, ranging from 0. 001 to o~ 004 

percent and averaging 0. 002 percent in the ash of the extracted oil. 

The asphalt impregnates porous coqutna beds which ra_nge in thic_knes.s 

from 10 to 135 feet in quarry exposures and ._are a,s much as ZOO fe .et thick 

in drill holes. The distribution of the asphalt in the limestone is highly 

variable both horizontally and vertically. Two companies were quarrying 

the rock in 1953. The total reserves of minable asphalt-hearing limesto-ne 

in the area are about 340~ 000, OO() tons (Gorman--~d-llobeck, 1945~: 

Samples collected in the Uvalde area 

Percent U 
Location 

~ Sample 

no. 
Per-cept 

oil _ 
Percent 

ash i.n oil in oil ash Remarks 

Original No. 99579 
1 Quarry 
South Quarry 9(}-580 

Gato OUilrry {:;;~~ 

9()583 
East eud of 
Gato Qua.r ry 
West end of 

99584 Gato Quarry 

"White -~ s Uvald1·995 85 
-Mine Quarry 

99586 
White is Mine t99_·-_ 58.7 

99589 
99590 

12. 160 

8. 02 
5. 75 
7. 53 

8. 82 

10. 42 

9. 18 

7. 65 
5 .. 54 
8. 93 
9. 39 

0.28 0.004 

. 63 0 002 

. 22 .. 002 
56 . 002 

42 ~ 001 

0 37 . 002 

. 43 . 002 

. 55 ../ 001 

. zz . 002 
69 0 004 

. 35 . 004 

Thickness of bed 
not known 

Qua:J:ry dump 
Mill c once ntr ate 
Top of 80 9 bed 

Base of 80 8 bed 

Base of 80° hed 

18 1 above bas.e of 
40 1 bed 

Base of 4QV bed 
Mill concentrate 
Middle of 13Qi b-ed 
U.pper part of 130t 

bed 
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-Oklahoma 

The 17 as-phalt depo-s-its· examined in Okla-ho-ma" oeeur in fo:rmations 

·i)f Ordo\ri-cian-9-···-Pen·n:s·ylvania-n:-,., -and--Permian a -g-e o Qne -~f "the-- deposits 

-eeeur-s-in lim--e&t"Oi'tel the·· re-s-t·eeeur in quartz-ose-·s-and-s-t()t'teS·D Me-st of 

the-area-s ---exa-m-ined---de ·net contain abeve-.... av-er-ag-e-·-a~unts -"Of-uranium in 

the a-e·h -of -the ·e·xtr-ae-t-ed oil 0 ·Gnl·y the:-Sul-phttr--:~: -Ca-mer-on; and· Apa area s 

yielded - sam:ple-s- · e~ntaining appre·eiable -·a-rn-ottnts -o£ uraniu-m-.. A-s-phalt ... 

bea-ring lime-stone from the D-ougherty area i-s ·exeepti~nally lo-w in u;ranium. 

--Sulphur area 

Aspha-lt--bea-ring ·-sands-tone-and lime-s-tone b-ed-s-- ·c-r-o-p -out about 5 miles 

-- ---s-eu.t~ ·0! -th-e- t-aw-n-o-£ Sul-phu?-, Mur'l'ay C-ounty-& ·a"ftd··-the--depe-s-it·s cov-er an 

a-r ·ea ---ef abeut -1 · -s·quar~·--mile. M-os-t·"'Oi ·the as·phalt ·-ee·ettr-s in the .Oil Creek 

-fo-r-mati-on of-Or-dovieian age-c. The ma}o-r-s-tTUeture .. in the-- a -rea is _a highly 

faulted northea·s-tw·a-rd-trending anticline. --sur-fa·c-e expos-ttTes -o-f asphalt~ 

bearing·--s-a·nds-t-o-ne rangtf in thte-k·ne-s-s--f-T-orrl .. a-bout 6 t-o- ·9-0-.,feet, although 

ther-e-a-re few pla-ee-s .. ·whe-r·e an asphalt ... bearing-bed is :f-ully .. expo-s-ed~ · A 

-we·H -dr-illed·· ·i--n: ·t-b:e·Mnorth:er-n ·pa·r-t of-~the ar-ea i-s .. re·p-or-ted ·to-have penetrated 

242 .fee-t · of- a-sphalt-hearing · sa-nd-st"'ne-·beginning at a ·-dep-th of. lG·l feet 

(Gor-man and--othe·r ·-s--f -1·944)-. The·re .. ·wa--s···-s-o-rne-.. pr·oductien of as.phalt in, 

1953 by the Southern Rock Asphalt Sand Mines company. 



Loca,tion. 

SE 15 1 S 
3 E . 

NE ,z,z 1 . S 

3 E 

sw 15 1 s 
3 E 

NW. zz 1 s 
3 E 

40 

Samples .collected in the Sulphur area 

Sample 
:no. 

201552 

201 553 

201 555 

{201556 

201557 

Percent 
oil 

7.95 

3.62 

4.80 

6. 05 

3 . 05 

4. 00 

2. 44. 

Percent 
ash in oil 

0.41 

.71 

.72 

.4 I 

.. 78 

1 . 12 

. 61 

. Cameron area 

Percent U 
in oil ash Remarks 

0.004 

. 03, 

. 032 

. 001 

0 22 

. 002 

.. 004 

West end of Barnes 
No. 1 Pit; middle 
of 6u bed 

North end of Pit .No,. 
80; upper part {)f 
6ou bed 

South end o~ Pit No. 
80; upper part of 
60' bed 

Northeast end of 
Barnes No. 2 Pit.; 
middle of 18 1 bed 

Rock Asphalt Sand 
Mines Quarry; mid.­
dle of 90' bed 

Griffith No. 1 Pit; 
middle of 20' bed 

East Kirby Pit; thick­
ness of bed not 
known 

As phalt-b.earing sands to~~ i.s exposed in an abandoned quarry or 

prospect pit just across the road from Came ron College, Comanche 

County. The bed. is 5 fe.et thick and lies 'between. be.d .. s. of ba:r:ren sand-

ston~ in the Wichita formatioll of Permian ageo The la.tera,l extent of the 

as.phalt ... hearing bed is not known~ but it proba,.bly does not extend over a 

very large area. 

Locatio:p. 

NE 34 2 N 
ll w 

Samples col~cted in the Cameron a:rea. 

Sample Percent Percent Percent U 
no. oil ash in oil in oil ash Remarks 

2015&8 5.70 0.054 Middle of 5 ~ bed 
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Other a.reas 

D.eposits of asphalt were also examined in 15 other areas in Okla.,. 

ho!I\a, but most of the samples frotn. these depp.sits contained relatively 

small amounts of uranlum.. A sample repre seRting a J ... fqot bed of 

asphalt-b{:Htring sandstone in the Ada . .<;rea, Pontotoc County, contained 

0. 042 percent uranium in the ash of the extracted oil. The Dougherty 

area, Murray County, cout.a!ns large d .eposit.s of as.phalt,..bea:ring lime-

stone in the Viola limestone of Ordovi.cian age (Gorman and Flint~ 1944 ), 

but the uranium content of the asphalt is exceptionally low. A,sphalt-

bearing sandstones of Pennsylvanian age were sampled in the Ada and 

Fitzhugh areas (Ada formation), Pontotoc County; in the Bratcher and 

Morgan areas (Deese formation), Garter County; and in the Woodford 

area (S.pringer formation), Ca;rter County. ~phalt-bearing sandstones 

in the Wichita formation of Permian age were sampled in the Parker, 

Elgin, Frisco Creek, and Lawton Township ~reas, Comanche County; 

in the Velma area, Stephens County; in the Baseline area~ Garvin 

County~ in the Lone Gr,ove and Oil City ~reas, Ca.rter County; and in the 

Asphaltum are-a, Jefferson and Stephens Counties.. The Ada, Bratcher, 

Woodford~ and Asphaltum areq.s probably contain large reserves of 

asphalt-h.e~ring sandstone; th~ other areas contain only small reserves. 

$ample$ collected in the Dougherty area 

Sample 
Location no. 

SE 25 1$ .ZE 99599 

. . {9960.,1 SW30 1$ 3E 
99603 

Percent 
oil 

3.92 
3.63 
z.oo 

Percent 
ash in oil 

0~42 

• 52 
10 04 

Pereent U 
in oil as.:h B.,emarks 

0.001 
. 001 
. 001 

40 8 above base of 8-0 1bed 
7 5 v above base of 8 0 abed 
Upper pa;rt of 100' bed 
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Samples collected in the Ada area 

.Sample 
no. 

Percent 
oil 

Percent 
a:sh. in oil 

Percent U 
Location in oil asl:l. lle marks 

NW63N6E 
NWl 3N SE 
SW19 4N 6E 
NW36 4N 6E 

32 3N 5E 

5 2N 5E 

99591 
99592 
99593 
99594 

4.08 
1. 87 
3.00 
4.20 

4.09 
. 81 

2. 13 
.75 

0.002 
.. 005 
. 042 
. 007 

Samples collected in. the Fitzhugh area 

99596 1. 68 1. 85 . 003 

99597 1 .. 02 2. 16 . 001 

Samples colle.cted in the Bratcher area 

SW16 4S 1E 201571 
NW21 4S lE { 200933 

201572 

9.58 
7.Z9 
9. 30 

. 77 

. 91 

. 09 

. 015 

. 005 
~ 003 

Sample colle.cted in the Morgan area 

NE14 5S I.E . 201569 5.71 .76 

3 35 lW 

SW113SlW 

-Samples collect~d in the Woodford area 

{ 
201-574 
20.1575 
201576. 

2.2-6 
4.44 
1.66 

-- 6 .4liJ 
6.60 
1. 77 

. 017 

. 010 

. 004 

Sample collected in the Parker axea 

6 n above base of 16 'bed 
Lower part of 12 n bed 
1 9 bed 
Thickness of bed not 

known 

Thickness of bed not 
known 

zn bed 

Quarry dump 
Upper part of .22 • bed 
Quarry dump 

M:iddle .of 6 1 bed 

·· M iddle of 6ov bed 
Middle of 40 9 bed 
Prospect dump 

SW15 4N IIW 201593 2.16 1.62 0 004 . 2 8 bed 

,Sample collecte,d from the Elgin a ,rea 

SWZ 6 4 N 11 W 2.015 92 1.76 1.98 . 006 Opper part of 51 bed 

Samples collected from the Frisco Greek area. 

SW9 3N llW J 20.1590 
tzo1s91 

1.57 
2.58 

2.96 
17.83 

0 005 
. 002 

Base of 18 9 bed 
Upper pa.rt of 18 °bed 
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Sample collected in the L~wton Township area 

Location 
.Sample 

no. 

NW21 2.N 12.W 201589 

Percent 
oil 

1.19 

Percent 
ash in oil 

3 0 14 

Percent U 
in oil ash .Remarks 

0. 020 Sandstone 4 ~. bed 

Sample collected in the Velma area 

SE36 IS SW 201586 . 94 1. 68 Thickness of bed 
n.ot known 

Samples collected in the Baseline a.:rea 

E36 lN 3W 201558 
NW 17 1N 3W 201560 

. 79 
1. 17 

2.71 
2.98 

0 007 
.. 002 

4° bed 
Lower part of 5' bed 

Sample collected in the Lone Grove area 

NW32 4S IW 201573 . 87 3.31 . 010 3° bed 

Sample collected in the Oil City area 

21 3S ZW 201577 12.28 4.49 0 . 002 Low~r part of 8 1 bed 

Samples collected in. the Asphaltum area 

. SE23 3·5 5W { 201579 
~0. 1580 
201581 

NW25 3.8 5W 200._934 

NWll 45 4W 201584 

4o27 
7.47 
9o72 
8~ 07' 

1. 21 

1. 64 
Q 66 

2.08 
. 97 

2.64 

"006 
Q 002 
. 006 
. 013 

.. 006 

Lower part of 30'bed 
Middle of 30 1 bed 
Upper pa;rt of 30 8bed 
zoe abOVe base Of 3QV 

bed 
3' bed 
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Missouri 

The asphalt deposits in all five areas examined in Vernon County, 

Missouri, occu.r in or1te or more lenticular s .and.stone beds in the Chero­

kee shale of Pennsy1 va.nian age. These sandstone beds probably corre­

late with the Bartlesville sand of the midcontinent oil fields, which is 

the sU,rfac.e equivalent of the Bluejacket sandstone in Oklahoma~ and the 

probable equivalent of the Graydon sandstone in M,issouri (Dane and 

Hendricks, 1936~ p. 312, and Greene and Pond, 1926, p. 45). The rock 

containing the asphalt is mabdy a fine-grained, micaceous, quartzo.se 

sandstone. Where asphalt is absent, the sandstone is quite friable. 

Large reserves of asphalt-bearing sandstone extend under shallow cover 

over a wide area in V.e:rnon County. Most of the sa.mples collected in 

Missouri did not contain above average amounts of uranium. One sam ... 

ple from -the Ellis area, however, yielded 0. 40 percent uranium i.n. the 

ash of the extracte.d oil. 

Ellis area 

Asphalt-bearing saruistone is exposed in an abandoned water-filled 

quarry at Ellis~ Vernon County. The quarry is about 160 feet wide and 

265 feet long, and the ex;poseq. thickness of the asphalt-bearing bed 

ranges from 15 to 30 feet. The base of the bed is covered by water in 

the '!ua.rry; the top is ob.scured by soil. The quarry has been operated 

recently enough so t:h.at the asphalt-bearing rock is not greatly weath ... 

ere d. 



Location 

SE 10 35 N 
32 w 

4! 

Samples, collected in the Ellis area 

Sample 
no. 

91576 

207078 

224923 

Percent 
oil 

5.38 

4.08 

4.47 

Percent 
ash in oil 

0.75 

.70 

.40 

· Other areas 

Perce.nt U 
in oil ash 

0.40 

. 013 

Remarks 

Samples 91576 and 
207078 were col­
lected by N. W. 
Bass and H. J. 
Hyden 

. 011 Sample 224923 was 
collected by 
N. W.Bass and 
N. M .. Denson 

Deposits of asphalt-hearing sandstone were also examined in the 

Deerfield, Sheldon East, $held.on North, and Dry Wood Creek areas, 

Vernon County. Exposed asphalt~beari.ng beds in these areas range 

from 1 to 9 feet in thickness. The ex:posures i.n the Deerfield, Sheldon 

East, and Dry Wood Creek areas are in abandoned quarries, indicating 

some production of ~sphalt-bearing rock in the past. The exposure in ---

the She !don North area is bt a road cut. 

Samples collected in the Deerfi~ld area 

Sample Percent Percent Percent U 
Location no. oil ash in oil in oil ash Remarks 

219691 4.73 0.44 0.010 !'above base of 9'bed 
219692 4.65 .44 .010 Upper part of 8-l/2 1bed 

sw 6 35 N 219693 5.5.4 .68 . 006 Lower part of 8-l/2tbed 
32 w 219694 4.37 .78 . 003 Lower part of 6' bed 

ZI9o9.5 4.57 0 93 . 008 Upper part of 11° bed 
.219696 4.56 . 84 . 002 Middle of 11 u bed 
219697 3. 96 1. 43 • 002; Lower part of 61 bed 
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Sample~ collected in the Sheldon East area 

Location 

NW 33 34 N 
30 w 

Sample 
no. 

219661 
219u6z 
219663 
219665 
2 19668 

Percent 
oil 

4.56 
3.00 
3.75 
4 ,. ~3 
5 . .,8 

:Percent 
ash in oil 

1. 45 
1.95 
1.22 
1. 2.1 

.26 

~ -~ ~-

Percent U 
in oil ash 

0 o 03 3 Upper pa:rt of 2 u<:ped . 
. 013 Lower part of 2 ~ bed 

. 009 \ 1 Q bed 
• 008 z~ bed 
• 008 Lower part of 6 v bed 

Samples collected in the Sheldon North area 

W 15 34 N 
31 w { 

219669 
219670 
219671 

1.58 
1.12 
1. 60 

1.58 
1.59 
.65 

. 002 Upper part of 8 ° bed 

. 005 Middle of 8° bed 

. 006 Lower part of 8 3 bed 

Samples c ollected in the Dry Wood Creek area 

SE 24 35 N 
33 w 

Z19673 
219674 
219675 
219677 
219678 
2-I-%7, 
219680 
219681 
219682 
219683 
219684 
219685 
219686 
219687 
219688 
219689 

1.13 
. 98 

2.44 
2.60 
I. 74 
I: 23 
1.66 
2.60 
5.42 
2.58 
4.()7 
3.79 
2.32 
1.37 
3.4:1 
4.Z3 

1.15 
10 35 
1.09 
1. 36 
10 20 
1. 11 
10 14 
1. 94 
.74 

2 .. 26 
3.{}6 
3.40 
1.59 
10 45 

. 91 
1.50 

. 002 Middle of 3~ 1/Z' bed 

. 004 Middle of .2= 1/2 u bed 

. 007 Upper part of 5 1 bed 

.. 009 Lower part of 5 u bed 

. 002 Upper part of 5° bed 

. '6'64 ·--i.:luweT-parl-nf·-5 4 bed 

. 005 Middle of 4' bed 

. 001 Lower part of 3-~ bed 

. 001 Lower part. of 5! bed 

. 004 Lower part of 5.., 1/l. e bed 

. 001 - Middle of. 6 n bed 

. 001 Middle of 5-1/2° bed 
~ 003 Middle of 5 ~ bed 

· ~ 005 Middle of 6-l/2°l;l.ed , 
. 006 Base of 6*1/2° bed 
. 003 L.ower pa..rt of 6 ""1/1. 0 bed 
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