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sl'clion has N20,/Nz,a and Nzoo/N�,s ratios of approxi
mately 0.127 and 0.0JD0, respectively, nnd is cq11im
lent to the conronl:rnt. nge of 123 million years. As
suming an isotopic composition of the contam�nating 
common lend similar to the· Nesq11eh011ing gald1a plus 
original radiogl'11ic lead, concordant. ages of 115 an<l 
135 million years are obtained for Penn Haven Junc
tion and :.'\fount Pisgah, respectirnly. Maximum ages 
of sourcl' rork proYiding the old rndiogcnic Jca,d range 
from approximately 350 to 475 million years. 

The limit at ions imposed both by the number of sa,m
ples aYailable anrl the a,nnlytica.l dat,n, do not justify 
any emphasis on an exact. age solution. However, t.he 
conclusi•on that both Cnrbon County umnium occur
rences were formed near the end of t.he Jurassic or 
early in the Cretaceous would appear to be mat.he
mat.icn.lly nnd geologically sound. 
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24. URANIUM AT PALANGANA SALT DOi'.\IE, DUVAL COUNTY, TEXAS

By AucE D. ·WEEKS and D. HoYLE EARGI,E, Vvashington, D.C., a.nd Austin, Tex. 

Work ifon.e fa cooperatum with the U.S. Atomic Eneruv Commi3sicm, 

On� oi the most u1111su:d uranium deposits discovered 
in recent ye:irs is in Pliocene sediments above the cnp
rock of Palnngana s:ilt dome, in Duval County, Texas. 
Palangana is in the Coastal Plain, about 70 miles west 
of the G11lf of �fexico and 100 miles north of the Rio

Grande. The salt dome was discoYered in 1916; sulfur 
was prod11ced from the caprock in the 1920's and early 
1930"s, and dudng the same period a few thousand bar
rels of oil 1>as produced from shallow sands above the 
caprock (Bnrton, 1!l25). At present brine is being pro
duced by the Columbia, Southern Chemical Company, 
and it wns this conipany that discoYered t.he uranium 
by gamma-my logging of holes drilled in a search for 
potassium. 

The smface expression of Palangana salt dome is a 
shallow· basin in a brush-covered plain that slopes east
ward abo11t 20 feet per mile and is capped with a nearly 
continuous layer of caliche. The dome is covered by 
t.he Goliad sand (Pliocene), which clips 25 to 40 feet
per mile cast-so11theastwanl nnd o,·e�·laps middle Ter
tiary rocks (Sayre, 1937) (fig. 24.1). The Goliad sand
o,·erlaps 11nconfonnnbly on the Lagnrto clay (Mio
cene?), which is clominantly an impen·io11s clay ,with a
few sand lenses, on the Onkville snndstone (Miocene) a

mnssi"e sand with some gm vel, clay balls and ashy clay, 
nnd on the Ca,t-aho11 la tn ff (Miocene 1), which contains 
highly tuffnceous sand and clay and volcanic conglom
erate (Sayre, 1937), ai1d on the Frio clay (Oligocenen, 
which is dominantly clay and relatively impermeable. 

Most of the Tertiary sediments, bnt especially the 
Catahoula tuff, contain large quantities of Yolc:rnic 
detritus, pebbles, sa�d grains of igneous minerals, and 
shards of glass. T/1e most. abundant rock types are 
chiefly :rndcsite, trnchyandesite, and soda trachyte 
(Bailey, 1!)26). Tl e 011tcropping rocks of the Cata
houla are slightly tf c_onsidcrnbly altered by alkaline 
ground water, which caused the deYelopment of a 
ca,liche cover, opal;,-hnd chalcedony cements, and for
mation of zeolites. The most likely sonrces of the 
Catahoula. sediments appenr to be the igneous rocks of 
Mexico, 100 miles or more to the "·est, or those of the 
Rig Bend country, 300 miles northwest.. Recent analy
ses of a suite of the Big nend roe.ks indicate they con
tain more than nvernge q11antities of uranium (DaYid 
Gottfried, writ.ten comm1micntion, Hl59). 

The salt. of the P:ilangana, dome is 850 to 1,000 feet 
below the s11rfncc (fig. 24.1). It. is capped by anhy
drite, gyps11m, sulfur, and carbonnte rock several lnm-
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dred feet in tolal lhid,nC'ss. The 11ra11i11m ore, ehirfly 
Ycry fine diYitkd sooty pilchblende, oec111-s at a depth 
of about. 3�5 feet, lllOrc than 100 feet. above !he caprock. 
It. is in highly calcareous clay-hall conglonwr:tle inter
bedde<l with friable fine- to iricdium-gr:tinecl sand lo
c.'llly impregn:ttcd with a, little oil. Only :L few beds 
are firmly cemented. The conglomerate cont:tins black 
chert pebbles, nodular authigenic chalcedony, a liWe 
partly silicified fossil wood, and a few vertebrate fos
sils. Se,·eral horse t eel h :tnd n. dog tooth found by 
company personnel :tnd by us were identified by Prof. 
J. A. 'Wilson, of the Uni,·ersity of Tex:ts, as belonging 
to the fauna of the basal member of the Goliad sand. 

The electric and the lithologic logs of drill holes on 
the dome h:tve been correlated with those of drill holes 
a. few miles northwest. of the dome. The logs were cor
relnted by me:tns of clay-ball conglomerate at the base
of the Goliad. The deepest core which we exn.mined
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was ,JG0 frel. drep ancl on I he dome. The sediments 
al,ovo tho conglo111er:t( c show minor variations, but 
they consist. m:tinly of moderately to very fine grained 
silty s:w<lstone or snndy cln.y and n.re all n.t Jen.st 
slight.ly cnlcareons. The differences lietween the cores 
arc in the rocks below the conglomern.Le n.nd in the color 
of the ore zone. Over the salt dome between depths of 
abont 276 :md 460 feet the rocks within the ore zone 
as "·ell ns those in the first 50 feet aliove it and those 
1,elow it n.re greenish gray, whereas off the dome cor
rclntivo rocks n.re pinkish Lo yellowish gra.y. This 
color and the fine-grn.ined disseminated pyrite in the 
ore zone and under it are cine to the reducing en,viron
ment of the II2 S emn.nating from the cn.prock. The 
sand under the ore zone contains reworked foraminif
ern. and is believed to be Oak,·ille sandstone. The 
Lagarto clny is not present on or close to the dome. 

In March 105V a suite of samples was collected n.1ong 
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a Yertical section through the ore zone in the small 
prospect. miHl'. The rocks contain mnrh water, nrc at ii 

tempcraturo of about. U0° to 100° F, and give off con
siderable 1 r,S. Spcctrographic and chc111ic:tl nnnlyses 
of tho sn111ples sho"' that concentrations of the easily 
oxidi1.ahle nnd reducible clements irnn, uranium, 
molybden111n, and rnnadium arc directly correlated (fig. 
2'1:.2). The _ore zone contains seYeral hundred times ns 
mnch 11ranium as average sandstone, about 75 times as 
much molybdenum, nnd about. 5 times as much vnna
dium. .Molybdenum nnd vanadium though much less 
abundant than uranium nre present in amounts that are 
significant when one considers that' these elements com
monly accompany uranium in the Colorado Plateau 
(Garrels and others, 1%7). The carbonate content 
(percentage of acid-soluble fraction) ranges from 17 to 
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37 percent; the highrsf is in the firmly cemented snncl
sto110 12 fl•l't fro111 tl1e bottom in this suite. 

The cr1uivak11I 11r:111i11111 of these samples rliffers con
siderably fro,n the adu,d ma II i u111 content. Ra<lio
chem ica l analyses by .T. R. Rosholt, ,Jr., show the n:l

turc of the tliscq11ilibri11m (fig. 2-l.�). If the uranium 
and its daughter prnclucts \\'ere in perfect equilibrium, 
nil the ratios would be 1 and would he represented by 
n. horiwntal line. The graph sho"'s, however, that the
thrre salllples of ore grade arc all low in rarlioactivity,
and the six samples below ore grade high in radio
activity, ns compared with uranium content determined
chemically. The amount of radium in these samples
is quite variable, and it is ·uncertain whether radium
was nddccl or uranium extracted from any particular
sample. Migration is obviously taking place in this
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drposit, :rnd in spite of modcratrly reducing \-�.r:itions 
t.ho ur:rnimn is not very firmly fixed.

"'e belie,·e that uranium was leached 11_, 1:kaline
carbonate water from the volcanic materia :n the
Tertiary sediments, chiefly fr01n the Catahoui._:;1ff but
possibly in part. from other rocks that contain. :maller
proportion of volcanic debris. This is high]: �ason
able because (a) of the large volume of volcani�rietritus
that contains above average uranium,· (b) the ,,.,..l::-ncnts
consisted of highly reactive or unstable mav.:�:il in a
terrestrial deposit, ( c) the climn,te was hot, nJrt Y> dry
that leached products would remain in m011 r_r,ncen
tr:i.ted solution than in humid climates. A ".r.r,:.i;;tent
geochemical environment is indic:i.ted by the "::.tensive
caliche cap, the presence of highly mineralize-: ,rround
water, the. widespread occurrence of opal anc �h:\lced
ony, t.he presence of many sma])_ concentn::.i,ms of
uranium in surface outcrops of the tuffa.ceous r--.1'.kA, and
by the zeolitic alteration of those rocks. So::::P: <Jf the
uranyl carbonate in solution probably migrat.<;<J down-

dip in per111eable beds confined between lrss permeable 
clay l)('ds until it reached the reducing environment. of 
the salt dome. The precipitated uranium is very fine 
irraincd and disseminated; this fact as well as the radio-
"' 

. .  

chemical relationships indicates th:i.t the deposit JS very 
young nnd unstable, and that it probably is still in the 
process of formation or modification. 
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25. PARAGENESIS OF URANIUM ORP.S IN TODILTO LIMESTONE NEAR GRANTS, NEW MEXICO

By ALFRED II. ThUESD:tr.r, and ALICE D. WEEKS, 1V'ashington, D.C. 

Work done in cooperotvm. with the U.S. Atcnnic Energ11 Commi.,aion. 

The Todilto limestone is locally replaced by minerals 
of uranium and vana.dium, and to a lesser exf.cnt by 
minerals of fluorine, iron, lead, manganese, molyb
denum, and selenium. The replacement startc,] along 
grain boundaries, especially where the grains W<ire dis
similar-for instance, along• the. borders of 1lr,:trital 
quartz or feldspar, between coarse- and fine-g:rained 
calcite, or aroupd carbonaceous masses. The ur1tninite 
was initi:i.lly deposited as coUoform coatingH from 
which it expanded in rounded shapes into adjoining 
fine-grained en.kite. The colloform bodies tended to 
coalesce, and in places they replaced the ·rock 1tlmost 
completely, leaving only relict quartz grains. 

The ore can be loosely classified into thre(' f.ypes: 
uranium ore, urnnium-fluorine ore, and urnllium
vanadium ore (fig. 25.1). 

The simplest type is uranium ore containing 110 ap
preciable quantity of vanadium or fluoriM. This 
occurs partly in separate deposits and partly within 
deposits containing irregularly distributed vn11:1tlium 
minerals. Polished sections sho,v that some pyrite was 

formed before uraninite nnd coffinite a_nd was strongly 
corroded by those minerals. Colloform uraninite re
placed the limestone, starting along grain boundaries 
and finally replacing the grains themseh·es. Detrital 
grains commonly served as nucleating centers, as did 
bonndaries between coarsely crystallized light-colored 
calcite nnd their finer grn.ined limestone matrix; ore 
formed on these boundaries commonly extends into and 
replaces the limestone. 

Later, coffinite coated the uraninite and filled shrink
nge cracks that developed within it. The last·depos
it cd uranium was in a fine-grained intergrowth of 
calcite and uraninite. Euhedral galena crystals were 
deposited at the same time as the uraninite and coffinite 
and have been partially replaced by calcite. In a few 
specimens the ore has been shattered nnd the fractures 
lilied wit.h late calcite. Late pyrite is nlso found in 
�ome polished sections; it replaces detrital grains, 
starling n.long their bo11ndaries, nnd may surround the 
uraninite border of n. grain. 
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