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URANIUM -BEARING COAL AND CARBONACEOUS SHALE IN LA VENTANA 

MES/1. AREA, SANDOVAL COUNTY, NEW MEXICO 

By James D~ Vine, George 0. Bachman 
Charles Bo Read, and George Wo Moore 

ABSTRACT 

Uranium ... bearing coal, carbonaceous shale, and carbonaceous sandstone 

of Upper Cretaceous age occur on and adjacent to La Ventana Mesa, Sandoval 

County, Ne'\-r Mexico o The geologic features of the uranium deposits are 

describ~d and a hypothesis for the origin and control of the uranium deposits · 

is giveno On the basis of recent sampling and analyses the uranium content 

in coal is found to be as much as Oo62 percent, whereas the coal ash has a 

uranium content that is as much as lo34 percento 

La Ventana is 62 miles northwest of Albuquerque, New Mexico, by primary 

roado It is 151 miles by primary road from Durango~ Colorado, where a mill 

for refining uranium ore ~s locatedo It is approximately 115 miles by 

primary and secondary roads from Grants, New Mexico, where a mill is being 

constructedo 

In view of the grade and tonnage of the La Ventana deposits as indicate~ 
. ....._ 

from outcrop data and because of the favorable geographic location of the 

area, it is recommended that consideration be given to a physical exp~oration 

program of moderate magnitude that will provide information needed to complete 

the evalUa.tion of the depositso. 
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INTRODUCTION 

PUrpose and scope of the report 

Uranium-bearing coal, carbonaceous shal~, and carbonaceous sandstone 

were discovered on La Ventana Mesa, Sandoval county~ New Mexico, during the 

summer of 195lo The occurrence was first reported to the Atomic Energy 

Commission by Bachman and Read (1951} and additional information on outlying 

areas was reported by Read {1952} o 
. ' . 

The area has since been carefully mapped, 

125 samples have been collected and analyzed for uranium$ and it is now 

possible to describe and evaluate the deposits in more detail~ This report 

describes the occurrences, dis~~sses t~e possible source of uranium and -its 

deposition in coal., and points out ;the need for further exploration in the 

a.reao This work was done on behalf of the Division of Raw Materials of the 

Atomic Energy Commission& 

Geography 

La Ventana Mesa is l mile east of La Ventana on State Highway 44 

between Cuba and San Ysidro and about 65 miles northwest of Albuquerque,' 

New Mexico& (See index map, figo lo} It is 151 miles by primary road from 

Durango:; Colorado~ and approximately 115 miles from Grants, New Mexico o A 

mill for refining ur~ium ore is located at Durango, Col<?rado, and a mill is 

being constructed at Grants, New Mexicoo 

La Ventana Mesa culminates in two buttes, a north and a south butte 

which are located in sees., 28, 29, 32, 33, and 34, To 19 No, R., 1 W., on the 

west side of the 'acimiento Mountains., The north butte ranges in elevation 

RESTRICTED 
SECURITY INFORMATION 
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.from 79200 to 7,400 feet above sea level}) whereas the south butte ranges 

from 7~400 to 8,000 feet above sea levelo As the highway adjacent to 

La Ventana is about 6:1000 feet above sea level, the topographic relief of 

t he area is approximately 2j000 feete At the present time the top of the 

mesa can be reached only .by footo The surface of the mesa is a relatively 

broad area of gentle relief (fige 2)o 

The climate of the area is semi=arido The lowlands are sparsely vege= 

tated, juniper forests grow in the intermediate upl ands, and there are 

forests of yellow pine in the mountainso The en-tire area is drained by the 

Rio Puerco which has an intermittent flow, and small quantities of water 

are available from streams in the vicinity o! La Ventana Mesa" Potable 

water is available in Cuba about 12 miles to the north, and at Warm Springsj 

about 12 miles south of the mesa" Cuba as well as Warm Springs provide 

limfted living accomrnodationso 

Field work 

Geologic reconnaissance was undertaken in the vicinity of the Jemez 

volcanic plateau because of the occurrence there of the Bandelier tuff 

(Ro Le Griggs, oral communication) of Pliocene (?) age., It was thought that· 

this mildly radioactive tuff, which contains about Oo003 percent uranium, 

might be a source for uranium=bearing solutionso Consequently, an attempt 

was made to find a geologic setting where uranium might be concentrated from 

solutiono The carbonaceous strata in the Cretaceous rocks in the vicinity 

of La Ventana provide such a setting and fer that reason this area was 

i nvestigated o 

!tf!!~':eRIOtpEIJ, 
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Figure 2. La Ventana Mesa, Sandoval County, New Mexico. View looking east across Rio Pu reo howin 
north butte on left and south butte on right, state highway No. 44 in foreground. 
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Field work was done during the summer and fall of 1951. One hundred 

and eight samples for analysis were collected from 70 localities along the 

outcrop of the mineralized zone around the periphery of the two buttes, and 

17 samples were qollected from seven localities in the hogback area and west 

of the mesa~ Many of these were collected at natural ex:posures 3 whereas 

others were collected at localities where excavation was necessary~~ Radio~ 

metric reconnaissance was performed with the aid of a Model 2610-A Nuclear 

Instrument and Chemical Corporation Countere Geologic mapping was done on 

aerial photographs at a scale of about 1:36,000 and, where greater detail 

was needed~ on enlargements at a scale of about 1:9,600$ The geologic data 

were transferred to a topographic map at a scale of 1~12,000 that was com-

piled from aerial photographs with vertical and horizontal control estab-

lished by plane-table mapping~ 

Previous investigations 

The area q.escribedherein has been studied and mapped previously in 

connection with investigations of the water resources (Renick, 1931); the 

coal resources (Dane, 1936); and the potential oil and gas resources (Wood 

and Northrop, 1946) .. Pr~liminary . announcements of the occurrence of uranium 

in the La Ventana area were made by Bacbman and Read (1951) and by Read (1952) .. 

GENERAL GEOLoGY 

Structural setting 

The most str}king geologic feature in the area is the Naci~iento 

Mountainsi a high mountainous area of pre=Cambrian rocks which is 2 to 3 

miles east of La Ventana Mesa. (See fig~ 1.) The west flank of the 

ftES'fRIC'fBD 
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Nacimiento Mountains is characterized by hogbacks of steepl~ dipping Paleozoic 

and Mesozoic strata while still farther west the rocks dip gently under 

La Ventana Mesa and beyond they pass under the San Juan Basi;nc The mesa lies 

along the axis of a broad syncline that plunges. gently t~ th~northwesto (See 
I . 

This structural feature is referred to in this report as the 

La Ventana syncline() 

Stratigraphy 

The sequence of sedimentary strata exposed in the area is shown in the 

following table (Dane~ 1936, P." 92-108) c 

Age Formation Member Thickness (feet} 

I ' 

c Lewis shale 
R 
E La Venta.na sandstone 60-8o 
T Allison member · and 640 
A Mesaverde fmc Gibson coal member 
c Hosta sandstone 100 
E 
0 Mancos shale 2,000 
u I 

s .. J 

; 
Dakota sandstone 200 

Jurassic Morrison and older 
and older formations 

. 

Of these, the strata pertinent to this report are those of the Upper 
I 

Cretaceous Mesaverde formationand the Dakota sandstone~ The Me.saverde 
I 

formation is divisible into three members, here listed.from
1
oldest to 

l 

youngestg the Hosta sandstone, the Allison=Gibson member, and the 

La Ventana sandstone() The Hosta sandstone member 3 100 feet ,or more in 
I 

SJ39URI'i'Y. IIWOEMft'fiON 
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t hickness$ consists chiefly of pale yellow to brown sandstone interbedded 

with one or more thin beds of carbonaceous shale or coalo . Because of the 

difficulty in distinguishing the Gibson coal member from the Allison member 

these uni ~s are not differentiatedo The Allison...Qibson member undifferen-

tiated consists of' a.bQut 640 feet of lenticular sandstone, clay' carbonaceous 

shale and numerous coal beds & On the geologic map of the La Ventana Mesa 

area, (figo. 3) a contact at the top of a prominent sandstone in the Allison""' 

Gibson member about 250 feet below the base of the La Ventana sandstone is 

shown o This contact divides the Alliso:n=Gibso:n mem1;)er into two parts, which 

in this report are referred to as the upper and lower partse The La ventana 

sandstone consists of about 60 to 80 feet of light yellow to bro'Wll sandstone., 

This sandstone is of probable marine origin as it contains sharks' teetho 

It forms the resistant caprock at the top of La Ventana Mesa (figo 4). 

URANIUM DEPOSITS 

Uranium occurs in coal, carbonaceous shale, and carbonaceous sandstone 

in the Mesaverde formation on La Ventana Mesao Uranium=bearing coal 4 

directly underlies the La Ventana sandstone member at many places on the 

periphery of both the north and south buttes (fig.,_ 5). Uranium minerali-

~ation also occurs in hogbacks e~st of La Ventana Mesa in carbonaceous 

shale near the base of the Mesaverde formation (Hosta sandstone member) and 

in carbonaceous shale in the Dakota sandstoneo · 

South butte 

Uranium-bearing strata of possible economic significance are present 

on t he west tip of the so'tlb butte where concentrations of as much as 0.51 

~O'fRIC'fBB 
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Figure 4. {above) North butte La 
Ventana Me sa viewed from -south 
butte. The arrow indicates the 
uranium -bearing co a 1 bed di­
rectly below the cliff-forming 
L'a Ventana sandstone. 

Figure 5. {left) The weathered 
outcrop of a three foot uranium­
bearing coal bed at locality num­
ber 4. The uranium content is 
indicated in percent. 
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percent uranium in coal occlir with Oo- 84 percent uranium in the ash ., The 

minerali zed zone was sampled at closely spaced intervals for about 1,000 

f eet along the south face of the butte, but only one sample was obtained 

f r om the north face G The zone of mineralization i s probably continuous, 

t hough somewhat variable in thickness and grade at the west tip of the south 

butt~ . An area directly east of the we~~ tip is underlain by a low grade 

( 0 ~002 to 0 .. 021 percent'uranium) mineralized zoneo Still farther east, 

t hough still on the westward extension of the south butte, is another area of 

possible economic significance (fig . 3, locality 59). The grade of this 

deposit, however, is quite variable as show. in . detail in fig o 6. Analyses 

range from 0.005 to 0.3 percent uranium., 

Uranium occurs in carbonaceous strata in three stratigraphic units 

that directly underlie the La Ventana sandstone (fig. 7)e The uppermost 

unit consists of 6 to 24 inches of friable sandstone that contains variable 

amount s of carbonaceous debris, silt, and -shaleo An irregular erosion 

surface locally sepa;rates the friable sandstone from the more indurated 

La Ventana sandstone (figs. 6, and 8). As much as Oo058 percent uranium is 

~ontained in this unito Impure coal, 2 to 8 inches thick, underlies the 

f riable sandstone unit ., The coal contains as much as 0 . 51 percent uranium 

with 0 .. 84 percent in the ash (> A bed of carbonaceous shale 10 feet or more 

in t hickness underlies the coal, but only the top 6 to 18 inches contains 

s i gnificant quantities of uranium., The shale contains as much as 0 . 062 

percent uraniumo 

The l argest concentration of uranium is found in the coal--the 

highest stratigraphic unit on the mesa whi lh contains significant quanti ties 



VERTICAL SECTION 

VARIATION OF URANIUM CONTENT IN A COAL BED BELOW A MINOR STRUCTURE 

FIGURE 6 

0 5 10 
ti=EEd~~bd~~~E=~=====3d 

Scal e in feet 



Figure 8. Uranium -bearing strata at locality No. 46 on south 
butte La VentanaMesa showing content ofuraniumin p ercent. 

Figure 9. Effect of a minor structure on uranium content.. A 
minor ynclin in the coal below a andstone body at the base 
of the La V tana sandstone show a variation in the conc:en ­
ra io of mineraliza ion. The value of equivalent uran~utn in 

percen ·ndicates more intense min ralizat· on in the trough of 
he cline han on the flanks . 



RES'f.RfC fEJ)­

~ECUBITY INFO~TIOH 

16 

of carbonaceous ma teria1 c The amount of ura.ni um decreases abruptly down""' 

ward from this mineralized zoneo 

The variably mineralized strata can be traced around the periphery of 

the south mesa, although the coal thins to the easto Areas of significant .. 

radioactivity were not found on the main eastern portion of the mesac 

North butte 

Uranium occurs in coal ,.,. and carbonaceous shale directly below the 

-
La Ventana sandstone on the north butteo The sequence of mineralized 

strata is similar to the units described for the south butte but the coal 

on the north butt·e is as much as 4 feet thicko !fhe uranium content in the 

strata directly below the La Ventana sandstone ranges from _less than OoOOl 

percent at locality 28 on the north tip to Oo62 percent uranium in the coal 

and lo34 percent uranium in the ash at locality 5 on the southwest e~d of 

the butteo Coal that contains more than 0~1 percent uranium was found at 

widespread localities on the west and south faces of the butte in beds as 

much as 3 feet thick (fig& 5)~ 

Hogback area 

In the hogback area uranium-bearing shale beds occur in the Dakota 

sandstone at San Mi.guel Mine Canyon and Arroyo de dos Gordose These 

occurrences have been described by Read (1952) e According to Renick (1931, 

pp., 35=36) the Dakota sandstone at San Miguel Mine Canyon is approximately 

-188 feet thick and is divisible into three units as follows: 
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Mancos shale (not measured) 

Dakota sandstone 

Sandstone, fine- to medium-grained, with 
carbonaceous material (wood fragments) 
disseminated throughout and containing 
streaks of' carbonaceous sandstone; massive 
at base:, medium- to thin=bedded at top.~&·~~··ooee64 ftc 8 ino . 

Carbonaceous shale, sandy shale and shaly 
carbonaceous sandstone~ ·mostly concealedcoecooeoe<J 67ft., 6 in. 

Sandstone, massive, With thin layers of 
grit and conglomerate; . some carbonaceous 
san.ds tone () • " -6 ., 0 0 0 ()· 0 <) 0 •• 0' <;) () () 0 0 0 () e 0 () 0 ... 0 0 0 0 0 () 0 () • e 0 0 0 e 

Morrison formation (not measured) 

56 fto 

Uranium is present in a carbonaceous shale bed in the upper part of the 

basal unit of the above section at San Miguel Mine Canyono The carbonaceous-

shale is about 6 inches thick and contains 0 e 02 percent uranium. Uranium is 

present in other less persistent lenses of carbonaceous material in the upper 

part of the basal unit" One small lens of impure coal is present and 

contains Oo088 percent uranium with 0~10 percent uranium in the ashe _Sand-

stone that contains fragments of carbon is present in association 'With the 

ehale beds and contains 0 .,004 perCeJl,t uraniumo 

In the -Arroyo· de dos Gordos about 5~1:/2 miles south of :San Miguel .Mine 

Canyon, the Dakota sandstone is similar in character.~ to the. :section just 

describedo A bed of radioactive c~~bo~ceotis shale 18 inc-hes thick occurs 
. .. '" . . . . 

near the base of the middle: ~it.; · The _::_~q1livalent _uranimn cpntent of" the · 

carbonaceous shale is .0.007 percen.tbutthe· ~anium content is. oniy Oo002 · 

percento The Dakota sandstone has been examined in the other water .gaps 

between San Miguel Mine Canyon and Arroyo de dos Gordos, but no radioactivity 

. •ftESTRIC:TRb. 
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has been IJ.Oted o This indicates that the uranium deposits in the Dakota 

sandstone east of La Ventana Mesa are discontinuous, , but this fact should 

not discourage future prospecting in the Dakota sandstone" The data are, 

at present, inadequate to appraise the possibilities of this outcrop belt~ 

Three uranium~bearing zones are present east of La Ventana Mesa in 

the Hosta sandstone member of the Mesaverde formation., These zones average' 

about l foot in thickness and consist of carbonaceous shale and carbonaceous 

sandstone., Each uranium-bearing bed is in contact with a permeable sand.:, 

stone., The uranium content ranges from Oo012 to 0.,12 percentc 

Area west of La Ventana Mesa 

West of New Mexico State Highway 44 the La Ventana sandstone forms a 

prominent escarpment for several miles both north and south of La Ventana o 

The strata in this escarpment have been examined at numerous localities, 

but the uranium content is negligible & Several samples were collected from 

coal and natural ash which occurs at the base of the La Ventana sandstone / 

north and northwest of La Ventanae The location of those samples is shown 

on fig& lo The highest uranium content is 0 .. 009 percent which occurs in a 

natural ash at locality 74 north of La Ventana o The remainder of the 

samples contained from 0.,001 to 0"004 percent uranium, 

STRUCTURAL CONTROL OF URANIUM DEPOSITS 

The two. major deposits of uranium-bearing sediments on La Ventana Mesa · 

are located near the axis of the La Ventana syncline a (See fig., 1.) This 

relationship suggests that the migration of uranium=>bearing solutions was 

influenced by the geologic structure of the region c 
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Individual concf;!ntrations of uranium indicate .that minor structural 

features also influenced cthe migration .cof uranium~bearing solutions~ At 

least three types ·or ,structural features on La Ventana Mesa show close 

relationships with the.~. uranium cdeposits. They are~ 

1., Tent-shaped ,structural features in the upper part of the 

Allison ... Gibson:· member of the Mesaverde formation which are 
,. 

present directli below the La Ventana sandstone (figs., 6 

and 8)o 

2 ., Minor synclines in the mineralized coal horizon (fig .. 9)., 

3., Joints in the, La:'ventana sandstone directly overlying the 

mineralized .. ozbn~ fl. ·· . 

• -· y - -~- ~~~~ . : ;~: -,. ~. - · -.:--. ·-~·- • ~-

The tent<-shaped· :sfructural features are best exposed on south butte" 

Figure 8 shows a typical example of this feature, Appare.ntly the relatively 
f 

soft, plastic beds in the mineralized zone have been diagenetically deformed 

by the more competent overlying La Ventana sandstone , At the peak of the 

struct ure prominent joints are present in the La Ventana sandstone.. The 

greatest concentrations of uranium on the south butte are usuall¥associated 

with these s'\;ructtir~~· · whe~eas laterally from the structures the uranium 
·-~, .. , 

content decreases., ·:;~A - s ·i~llar structural feature is .illustrated in figure 6 ... 

This locality was_ e._xa;Il).~.#~,a· in some detail, and it was found that the uranium 
. . , '-~r,;_.,. 

_;.. ~·t> ' :~~:_.~".,k. _ -~·~. . .. ~ - -

content ranges from -O:~.Q~:Q)j>ercent to 0" 3 percent along a .50-foot exposure., 
":,~,,.. . 

The carbonaceous sandstori~r:vnich directly overlies ·· the coal and is generally 

about l .foot .thick is about 6 feet thick directly above the highest uranium . 

concentration .. The manner by which this structural feature effected a 

concentration of uranium is not clearly understood, but i~ is possible that 

it has controlled the lateral movement of the mineralizing solutions~ 
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A second and distinctly differ~nt structural type is the lenticular 

feature illustrated in figure 9o Here, a lens __ of indura:ted sand above the --~ 

coal has cau.sed ,the coal horizon to be bowed down in-the form of a minor 

syncline o The concentration of uranium is greatest in the trough of the 

syncline and decreases toward each flanko 

Joints are commonly present in the La Ventana sandstone overlying the 

_mineralized zoneo Barticularly suggestive of the influence of joints on 

mineralization is a joint observed at locality number8 (fig, 3) which 

contains a deposit of tiran.ium.""bearing opal& The uranium content of the 

coal bed underlying this joint averages Oc3 percent down dip from the 

intersection of the joint with the coal bed; whereas up dip from the joint 

the coal averages 0 .. 047 percent uranium. This might be interpreted as 

indicating that uranium-bearing solutions were introduced along the joint, 

during the deposition of the siliceous material in the joint, and that the 

solutions percolated down dip from the point of introdil.ction& On the ·other 

hand,p the La Ventana sandstone has such a high pez"'D.eability that joints, 

although possibly important in localizing mineralization at some places, may 

be insignificant in others.. The configuration of the base of the La Ventana 

sandstone may be a significant factor in concentrating or localizing miner ... 

alization~ but at present, data are inadequate to evaluate the importancec 

STRATIGRAPHIC CONTROL -OF URANIUM DEPOSITS 

Certain stratigraphic features are closely involved in the concentra-

tion of uranium at La Ventana& For example, all major concentrations of 
\ 

uranium observed in the La Ventana area are in, or clos.ely related to, 
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carbonaceous sedimentse Also, porous sandstone beds are closely related to 

each deposit., 

The physical and -chemical conditions whith .accotmt for the _concentration 

of uranium in carbonaceous material are poorly understood& Likewise, little 

. is known of the nature of the uranium compounds that occur in carbonaceous 

materialo However, the association of uranium. with fossil wood in carnotite 

deposits has long been established (Boutwell, 1904, Pe 200)f1 The occurrence 

of uranium in lignite, <?oal, and similar carbonaceous sediments has been 

reported in widespread areas: from North and South Dakota (Denson, Bachman, 

and Zeller, 1950); from the Red Desert, ·Wyoo (Wyant, Sharp, and Sheridan, 

1951); from. Churchill County,_ Nev~ (Staatz and Bauer, 1951); from the Fall 

Creek area, Idaho (Vine and Moore, 1952); from the Goose Creek area, Idaho 

(Hail, Gill~ and Duncan, 1952); and from the Leyden area, Jefferson County, 

Coloo (McKeown and Gude, 1951) .. Uranium minerflls have not been reported 

from uranium=bearing coal and lignite except in the Leyden area, Jefferson 

County, Coloo where carnotite has been identified (McKeown and Gude, 1951, 

Adsorption of uranium by carbonaceous material is the most plausible 

explanation known by the writers :fqr the association of uranium with carbon 

as found in nature. Tolmachev (1943) demonstrated in the laboratory that 

activated charcoal and carbonaceous shale remove uranium from a uranyl 
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ni·trate solution& An experiment performed by T., S ~ · Lovering and Go W" Moore 

demonstrated that coal also vill take up ~uranium from solution !/ ¢ . 

Autoradiographs were made by the writers of both polished sections and 

thin sections of the ur~ium~bearing coal in an attempt to determine ·the 

nature of the mineralizationo Autoradiographs of polished sections of the 

coal demonstrate that the most intense radiation is associated with fractures 

and joints in the coalo . Less intense radiation emanates from certain bands 

parallel with the bedding planes zy These bands, which are faintly visible on 

the polished sections, are brown and may r~present clay or shale partings 
. ~ 

stained brown by humic colloids., The radiation associated With these bands 

could be due to greater adsorbency of the materi~l but is probably due to i. 

great er permeability aiong the bando A faint gray fog on the film over the 

entire area covered by the coal specimen indicates mild radiation uniformly 

d~stributed throughout the specimen & Autoradiographs of thin sections of the ,, 

coal examined under high magnification demonstrate that most of the radiation 

emanat es from opa~ue consta,tuents in the coal" 

These studies indicate that the uranium is in close association with 

carbonaceous material, that uranium=bearing solutions entered the coal along 

fractures and joints in the coal~ and that certain constituents of the coal 

are better adsorbents of uranium than others" 

1/ A sample of subbituminous coal containing 0"0002 percent uranium was 
ground and screened until it was between 4o and 80 mesh size and placed in 
a container in which was cfrculated a solution of uranyl sulfate containing 
196 parts per million of uranium" After two weeks of ci~culation the coal 
was analy~ed and found to contain 0 ... 2 percent uranium.. The solution used 
showed on analysis only 0~48 parts per million of uranium which indicates 
that the coal adsorbed nearly 99"8 percent of the uranium that was in 
s©lution o · c • 
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The close association of the uranium deposits in the La Ventana area 

with beds of permeable sandstone suggests tha~ the s·a.ndstone beds have 

served -as aquifers through which uranium=bearing solutions have migrated. 

This is ·especially suggested in the mineralized beds inthe hogbaclF area 

where carbonaceous shale and sandstone are in contact with permeable sand= 

stones o.f Dakota and Host.a age., On La Ventana Mesa ·the mineralized zone is 

directly overlain by the La Ventana sands-tone ~hose permeability has been 

augmented by numerous joints. Only the coal bed which directly underlies 

the La Ventana sandstone is urani4m.,.bearing though numerous coal beds are 

present a t lower stratigraphic horizons 7 

ORIGIN OF DEPOSITS 
~ ' .. :..~ 

Uranium in the La Ventana area is believed to be of epigenetic origin 

and to have been carried to the present sites · of concent~ationby mete~ric 

water c This is suggested by the occu.rrence of uranium in the highest 

stratigraphic zone containing carbonaceous material on La Ventana Mesao 

Uranium in the hogback area is believed to have been carried down the dips 

through permeable sandstones until , a physical and chemical environment · 

:favorable f'or concentrating uranium was reached,. Concentrations o:f uranium 

in coal may locally be related to major joints in the La Ventaila sandstone ... 

Consideration bas been given to the possibility that the uranium could have 

been introduced into, the area in hydrothermal or juvenile solutions because 

slightly radioactive travertine is being deposited at the present time 

around a well which emits warm water at Warm Springs,· 15 miles south of 

La Ventanac The Quaternary travertine deposits in the swt sec. 32, T., 19 N.,, 

REB'I'ftiCiED . -



RE!Sffii6'fiffi ... 
S:t!:CURI!flY IlWOW41'JI'IQtJ· 

24 

R o 1 W., j in the vicinity of a fault, we're checked radiometrically and were 

found to be non=radioactiveo Strata of Cretaceous age in the vicinity of 

the fault and numerous coal beds throughout the stratigraphic sequence were 

examined without finding additional radioactivity., 

The wr:l ters believe that the Bandelier tuff of Plioc~ne. .(? ) r::·'age ,-' 

which is widespread on the Jemez volcanic plateau to the east of the 

Nacimiento Mountains, has supplied the uranium for the .deposits at La Ventana~ 

The Bandelier tuff may have once covered the area west of the Nacimiento 
I 

Mountains including the La Ventana Mesa area., If so it has since been 

eroded awa,y, for a careful search revealed no remnants of the Bandelier in 

the vicinity of La Ventana Mesa 0 Analyses of the Bandelier tuff show 0 .. 003 

to 0 .. 006 percent equivalent uranium and 0,.003 percent uraniumo Meteoric 

water percolating through this thick and porous formation could carry · in 

solution the uranium made ·available by weathering of' the tuff' .. 

RESERVES 

A total of 125 samples was collected from the La Ventana area and 

analyzed in the laboratory for uranium content., A detailed list of the 

samples is given in theappendixe Local, variations in both thickness and 

uranium content of the mineralized zone have made calculations of reserves 

difficult.. Isopach maps were prepared for rock of O.ol percent· uranium in 

the mesa area .. The thickness at each locality was determined by combining 

material of greater than 0.1 percent with that of less than 0 .. 1 percent 

until the average equals 0.1 ·percent uranium. On the basis of geometric 

constructions derived from relative spacing .of sample stations and geologic 
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inference as to the continuity of the mineralized zone behind the outcrop, 

the writers infer that two major mineralized areas contain about_ 132,000 tons 

of material with 0 .. 1 percent uranium. These reserves are summarized on _ 

Table le==Summary of inferred reserves of uranium=bearing material 
1 foot or more in thickness and containing 

at least 0810 percent uranium 

Average Mineralized 
percent . Range · in material Uranium 

Location uranium -thickness (short . tons) (short tons) 

North butte OolO 1""3 feet 120,000 120 

South butte OolO l=lo5 feet 12~000 12 

Total 132JOOO 132 

The largest mineralized body is on the southwestern part of the north 

butte (NEt NEt sec .. 32; and SEt sec., 29, T. 19 N .. , Re 1 W .. )., It is estimated 

to contain about 120)1000 tons of uranium=bearing coal, carbonac:~ous shale, 
"t 

and carbonaceous sandstone which ranges in thickness from 1 to 3 feet and 

ranges from 0 .. 10 to Oo40 percent in uranium content.. The average ash 

content of the mineralized material is estimated ·to be about 50 percent., 

Consequently, by burning, the uranium~bearing material could be concentrated 

to about, 60,000 tons of ash that would contain. between 0¢20 and 0~8o percent 

uraniumo 

The second largest mineralized body is located on, the west tip of the 

south butte (Nt, SEt, and s-i, NEt, Sec~ 33, Ta .19 No 9 R, 1 W~)" It is 

estimated to contain ~bout 12,000 tons of uranium=bearing coa.l, carbonaceous 
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shalej and sandStone& The uranium content ranges from OolO to Ool7 percent 

in beds 1 to lt feet thick and an average of OolO was used in estimating 

reserves, The average ash content is approximately 88 'percent; therefore, 

burning would be less effective in increasing the uranium content of the 

ash than burning the material on the north butt~ o However, burning wou1d 

concentrate the uranium .... bearing material to about 10,000 tons of raw 

material which·would contain between Ooll and Oel9 percent uraniumo 

Other small bodies of uranium-bearing ma. terial of more than 1 foot in 

thickness and containing more than OolO percent uranium are present on the 

two butteso Notable is the small body in the vicinity of locality 15 

(figo 3) on the north butte"" More than 1,000 tons of uranium-bearing coal 

may be present at this localityo The uranium=bearing coal is la5 feet thick 

and contains an average of .Ool2 percent uranium with an average of 0 .. 56 

percent uranium in the ashe The average ash content of the coal is 20 

percent a 

Many :parts of the La Ventana area appear to contain reserves of lower 

grade uranium=bearing material (ioe<>, material that contains between OecOl 

and OalO percent uranium)<> In addition to the north and sou~h buttes, these 

reserves occur in deposits in the Dakota sandstone and the Hosts. sandstone 

member of the Mesaverde formation in the hogback area to the east of 

La Ve:nta.na<> A summary of these reserves is given in Table 2o 
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Table 2c==Summary of low=grade inferred reserves of uranium=bearing 
material ave;raging at least 1 foot in thickness and 

containing between OeOl and 0 .. 10 percent uranium 

Average 
percent 

Location uranium 

North butte Oo04 

South butte Oa02 

Hosta sandstone Oa05 

Dakota sandstone .Oa02 

Range in 
thickness 

l-lo5 feet 

l-lo5 feet 

1 foot 

l foot 

Total . 

RECOMMENDATIONS 

Mineralized 
material 

(short tons) 

336,000 

57,000 

13~000 

8,000 

414,000 

Uranium 
(short tons) 

134 

11 

6 

l 

152 

Physical exploration of both the north and south buttes will be neces-

sary to determine distribution of uranium in the coal~ carbonaceous shale, 

and sandstone in the butteso On the basis of present information it seems 

probable, however, that the buttes c_ontain deposits of uranium-bearing mate\_ 

rial of such grade and nature that they can be mined commercialiy.. It is· 

understood t~t the _Anaconda Copper Company plans to examine the deposito 

If north butte is not dril1ed by private interest, it is reconnnended that · 

the Geological· Survey do about 1,500 feet of exploratory drilling there to 

determine approximate grade of_ the deposit in the area back of the outcrop~ 

The average depth of the holeS to be ~illed is 100 feeto It would be 

necessary to construct an access road to the top of the mesa at an · est~mated 

cost of about $2,0000 If the results of exploration on north butte warrant 

it, exploration should then be extended to south butteo 
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APPENDIX 

ANALYSES OF SAMPLES COLLECTED IN LA YENTANA AREA, NEW· MEXICO 
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Samples collected from La Ventana Mesa 

Locality Sample Labo Percent Percent Percent Percent U 
number number number eU ash U in ash in sample Description 

1 VNM-467 I 69769 Oo028 Oo038 8" carbo shale 
1 468 69770 0.,060 59o3 0()130 Oo077 6" impure coal 
1 469 69771 0.,11 55 .. 8 Oo195 Ooll 7" impure coal 
2 470 69772 0.,11 59o7 Oo075 Oo045 9" impure coal 
3 471 69773 Ou027 6lo3 Oo028 Oo017 12 n impure co'al 
3 472 69774 0.,040 58o4 Oo042 0.,025 12" impure coal 
4 473 69775. 0"012 - OoOlO 6" friable 

sandstone 
4 474 69776 0,.083 . 58., 7 OollO Oo065 12" impure coal 
4 475 69777 Ool3 38o8 Oo42 Oel6 12" coal 
4 ~76 69778 0(,061 49o7 Ool6 Oo080 12" coal a.nd 

bone 
5 477 69779 Ool7 Ool8 3n carbo shale 

& jarosite 
5 478 69780 Oo46 46cO 1.,.34 Oo62 3" coal 
5 479 69781 Oo34 36o8 lo24 0)+6 6" coal 
6 480 69782 Oo064 53,1 Ool9 OolO 6'1 impure coal 
7 481 69783 0.,063 Oo065 9" .carb, sand-

stone 
7 482 69784 Oo20 58 .. 7 Oo50 Oo30 5" impure coal 
7 483 69785 Ool3 Ool6 5" impure coal 
8 458 71945 Oo003 Oo003 Opal vein above 

coal 
9· 484 69786 Oc051 55o7 Oo085 Oc047 7" impure coal 

10 485 69787 Oe070 52o0 Ool55 Oo081 3" - 6" impure 
coal 

11 486 69788 Oo075 54o9 Ool77 Oo097 12 11 impure coal 
12 487 69789 Oc033 28oO Ool54 Oo043 12" coal 
13 488 69790 Oo034 68o3 Oo050 Oo034 12" impure coal 
14 489 69791 o·ooo8 23o0 Oo039 Oo.009 12" coal 
15 490 69792 Oel9 24o8 1.,07 Oo27 6" coal 
15 ; 491 69793 Oo032 16 .. 6 Oo305 Oo051 1211 coal 
15 '+92 69794 Oo030 0,008 3iti carbo shale 
16 493 69795 Oo005 15 .. 5 00064 OoOlO · 12t' coal , 
17 494 69796 Oc006 Oo005 12" coal and carbo 

shale 
18 495 69797 Oo041 68o4 Oo020 0.,014 6" impure coal 
19 · 496 69798 0,.031 54 .. 6 Oo065 0.,035 8" impure coal 
20 497 69799 0,.,014 62o5 Oo023 0.,014 6n impure coal 
21 498 69800 0.,010 64.2 0.,009 Oo006 5tf impure coal 
22 453 69756 Oo014 ·39o 7 Q.,038 Oo015 6" coal 
23 452 69755 0 .. 008 28.7 0.,042 0 .. 012 15" coal 
24 451 69754 0.,006 55o8 0,.011 o .. oo6 12uo impure coal 
25 450 69753 Oo012 37 .. 0 Oo046 0 .. 017 10" coal 
26 449 69752 Oo005 60 .. 3 0.,007 0~004 121t impure coal 

"' 
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Samples collected from La · Venta.na Mesa (Canto) 

Locality Sample Labo Percent Percent Percent Percent u 
number number number eU ash U ·in ash in sample Description 

27 ., VNM=454 ~9757 
28 455 9758 
29 456 69759 .3D 457 69760 
31 459 69761 
32 460 69762 
33 461 69763 
34 463 69765 
35 462 69764 
36 464 69766 
37 465 69767 
38 466 69768 
39 BNM=92 67892 

40 72 67873 
·, .. " 

40 73 67874 
40 74 67875 
41 68 67869 

41 69 67870 
41 70 67871 
41 71 '67872 
42 75 67876 

42 76" 67877 

42 77 67878 
· 43 78 67879 

43 79 67880 
43 80 67881 
43A 81 67882 
44 84 67884 

44 82 67883 
45 85 67885 

45 86 67886 
45 87 67887 
46 88 67888 

46 89 67889 
46 90 67890 
47 91 67891 

0.,009 45.,4 Oo028 
a 60o8 

Oo002 
Oo009 4lo7 Oo018 
Oo024 49o9 Oo058 
Oo025 57~5 0.,032 
0.,021 48)1- Oo037 
Oo039 51o6 .Oo060 
Oo051 37o5 0.,112 
Oo020 45o·O Oo084 
Oo031 33¢17 Oo176 
Oo057 59o7 Oiol52 
0 .. 084 62.,9 Ool2 

06012 

0 .. 10 64.,9 Ool2 
Oo036 
0.,014 

Oo066 
Oo019 
Oo019 
Oo036 

Oo087 .. 
Oo046 
Oo057 

Ool4 77o7 Oo27 
Oo016 
Ool7 7lo2 Oo34 
Oo039 

Oo30 56o3 0.,74 
Oo018 

Oo24 48.,0 Oo70 
0.,014 
Oo032 

Oo32 6lol Oo84 
Oo046 
Oo017 

ij!SSTI tiC fED 
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Oo013 10,.. coal 
6" coal 
12" impure coal 

Oo008 12n coal 
Oo029 3'' - 6'' coal 
Oo018 12" impure coal 
Oo018 12"1: coal breccia 
0,031 12''± impure 'coal 
Oo042 12tt± coal breccia 
0,038 12n coal 
Oo059 12" coal 
Oo091 12n impure coal 
0 .. 075 3n - 6tt impure 

coal 
Oo015 lltl friable sand;... 

stone 
Oo078 5" impure. coal 
o:o33 6~D carb., shale 
Oo006 an friable sand-

stone 
Oo040 71f impure . coal 
Oo013 5"" carbo shale 
Oo022 5" carbo shale 
Oo030 19n friabJ:e sand-

stone' 
Oo088 8Pll coal and carbo 

shale -

Oo06Q 14" carbo shale 
Oo058 ll" carbo sand-

stone 
0.,21 7'' impure coal 
Oo.Ol9 21" carbo shale 
Oo24 4ft impure coal .,..,.. 

Oo046 9o5" carb,o sand= 
stone 

Oo42 3o5u impure coal 
Oe021 12" carbo sand-

stone 
Oo34 3e5" ·coal 
0o013· 6n carbo shale 
Oo028 20f! carb., sand-

stone 
Oo51 2a5" impure coal 
Oo062 7" carbo shale 
Oo019 13n carbo sandao 

stone 
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Samples collected from La Ventana Mesa (Conto) 

Locai'1ty Sample Labq Percent Percent Percent Percent U 
number number number eu ash U in ash in sample Description 

- " 

48 VNM=499 71946 Oo006 81o0 Oo004 Oo003 1" impure coal 
49 500 71947 Oo029 76o4 Oo028 Oo021 2o5tf impure coal 
50 501 71948 OoOll 80o4 Oo009 Oo007 2o5" impure coal 
51 502 71949 Oo006 82o4 Oo005 Oo004 2o5tf impure coal 
52 503 71950 Oo004 7664 Oo002 Oo002 l" impure coal 
53 424 67963 Oo015- 0"010 2-.~" impure coal 
54 J+25 67964 Oo074 60o5 Ool36 Oo082 3" impure coal 
55 426 67965 Oo028 89e3 Oo025 Oo022 10" carbo shale 
55 427 67966 0.,11 73o9 Oo060 Oo044 3" impure coal · 
55 428 6T967 Oo013 87o3 OoOlO 0,009 12 '~ carb, shale 
56 429 67968 Oo017 OoOll 6'' impure coal 
57 430 67969 00061 59o7 Ool7 OolO 3o5 11 impure coal 
58 431 67970 Oo029 0.,028 3o5" impure coal 
59A 432 67971 Oo18 62o3 Oo30 Oo'l9 2" impure coal 
59B 433 67972 Ool8 60.,7 O)r8 Oo29 2" impure coal-
59C 438 67977 Oo014 Oo013 12n carbo sand-

stone 
59C 434 67973 Oo21 6lol Oo48 Oo30 2tt impure coal 
59C 439 67978 Oo027 Oo036 12u carbo shale 
59D ·435 67974 Oo096 56o3 Oo30 Ool7 2" impure coal . 
59E 436. 67975 Oo034 45o2 O'oll 0.,05 2" coal 
59F . 437 67976 Oo013 38~9 Oo014 0.,005 2" coal 
60 442 67981 Oo004 12" carbo shale 
61 443 67982 00005 Oo003 12" carbo shale 
62 444 67983 o:oo6 Oo002 12" carb.., shale 
63 '445 67984 0~004 12" carbo shale 
64 446 67985 Oo002 18n carbo shale 
65 447 67986 Oo003 6" carbo shale 
66 448 69751 Oo003 ..:. 4" carbo shale 
67 423 67962 Oo003 6" carbo shale 
68 422 67961 0,001 4" carbo shale 
69 441 67980 Oo007 Oo003 6u carbo shale 
70 440 67979 Oo007 Oo005 6" carbo shale 
71 504 71951 Oo002 27o7 Oo003 Oo002 12" coal 

Samples collected west of La ventana Mesa 

72 BNM-43 63896 0.,001 15 .. 5 Oo013 0.,002 Oo3 1 coal, bony 
73 45 63898 OoOOl 13 .. 8 Oo012 Oo002 2i coal, some bone 
74 44 63897 Oo006 Oo009 Oo4t natural ash 

and clinker 
75 47 63900 0.,003 22o2 Oo019 Oo004 Upper 1' of 2' 

of coal 
75 46 63899 ~0. 001 12 .. 2 Oo005 OoOOl Lower 1' of 2' 

of coal 
M!~m!eTEn 

SECURITY !N.F'ORMir'fi:ON 



Locality 
number 
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76 

76 

76 

76 

79 

77 

77 

77 

77 

77 

78 

S:BetJrt!'fY I:N'FORMA!l'ION 

Samples collected from the hogback area 

Sample Labo 
number number 

BNM-60 66368 

61 66369 

62 66370 

63 66371 

64 663i2 

65 66373 

97 

98 

99 

100 

101 

66 66374 

Percent Percent Percent 
eu ash u in ash 

Oo028, 
Oo029 

Oo028, 
0,027, 
Oo023 
Oo025, 
Oo027 7 

Oo027, 
0.,029 
Oo030, 
Oo030, 
Oo030, 
Oo034 
Oo009, 
Oo009, 
Oo012 

Oo074, 87 .. 8 OolO 
Oo071 

Oo013 

Oo02l 

Oo021 

Oo065 

Oo054 

Oo006, -Oo007, 
Oo006 

RE~'r.RICTEI1 
9ECtJRPPY IHFGBW&'IOH" 

Percent P' 
in sample 

Oo028 

Oo016, 
Oo014 

Oo012, 
0<>014 

Oo018, 
Oo020 

o .. oo4, 
Oo004 

Oo088 

Oo012 

Oo031, 
Oo036 

Oo019 

Ool20, 
Ool2Q 
Oo066, 
Oo066, 
Oo060 
.Oo002 

Description and 
locality 

San Miguel 
Canyon, Upper 
an of 6~ carbo 
sho in Dakota 

Same as above but 
middle 2." 

Same as above but 
bottom 2" 

Same locality as 
BNM .60, 6" 

Same locality, 
·roof rock, carb. 
sandstone in 
Dakota sand-
stone 

Same. locality, 
pocket bony 
coal, sandy 
streamers 

Sandy carbo she' 
Hosta sand~ tone 

carbo shale, 
coaly, Hosta 
sandstone 

Sandy carbo· Sflo1 
Hosta ·sandstone 

Carbo sh~, coaly, 
Hosta sandstone 

C~rbo sh.o' Hosta 
sandstone 

.. 

Arroyo de dos 
Gordos, carbo 
sho in the 
·Dakota 
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