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Dnring the BUPPL.~ of 195$ a atudy Sf the l e v  Urd= 
Proapect near Konticrello, ~ e w  Hedco was nndertakcn. w parpose 
of the igtestigation was t o  &: a study of the geelogy d. the area, 
uhicb t o  the knrntledge of the  author had never Men done previously, 
and of the ninsralogicd.assocatioaa using th-apparatup available 
et Wambia Univareitp . ,  

The project was .carried out under the  supervision of 
.Professor Paul F, brr of Columbia UniPeraityi . The work was spwsor.4 

provided f ie ld  equipment during  the..'kyer. ' Ths author is. much indebted 
k, Dr. Exgene Cyllighan, director of the  New Mexico Bureau of Kines, 
fo r  his advice i n  carrying.out t n a  field inwstigation, He .wishes; alepr 
t o  thank nr. Anth0ny.J. ijiss for hi5  valuable  assistanus in   the ' r ie ld .  

. . The Perry Uranium ProspSct is located about one' and om-half 
s i l o s  'north of itonticello, a .ydLl village at the. southeq end of the 
SUI Haw Wountains in 'Nau.?iexico, It is accessible'by mod d i d  rod8 
t o  w i t a h  a few hundred feet. ' . ' 

. . by both col~gbia and the New -eo M a u  af tmes. zhe ratter &so 

. .  . .  

. I  

% re l ief   in ' the-  kmdiate area o f ,  the  pmspect is about 
200 feat, the approximate elevotfan.rbout &W fee$,. ~!l'he~:eountry is 
arid, juniper- and sage .being the forma .of vegetation. 

. .  

. .  

 the^ Terry Prospeat is loa&& i n  an area'. ef sedimenta~  
. ' and intnrSire~&cka surrounded on all sides  by~either  volcanics or 

the geology to .  a d f a m t  erepLs. Four =$or rack types are found in 
quaternern gravels. Tor t h i r r  reason It. has been difficult  t o  relate 

th. imediatq vicinity of the  prospctr  '(1) Liaestculs, (2) SZlicified 
liasStonQ, (3) Sandstone, and (4). Suarts. ironsanita. Although the 

, quarts .onson5ta .ad .sandnt.om have a.80 beein silinified in areas, 
&ha diffQFlha8 is not SI qtriking; .hence, they  hawr:no&-bam claisriiid ;;:;.,: 
as' silicified and \nisi l i&fied. . ' .  

.., 
.~ 

. .  

. .~ 
. ,  

. .  , ?  

. .. , 
. .  . . ~. 

An .abundanc.e of crinoid stsarr in  the  limestone . a n d  the ' ~ ' 
presenae of s i l ic i f ied  woody mate,risl.in the sandstone stronglf suggest 
that .the beds agree with strata known. to be of Carboniferouir a s .  
The interbedding of sandstone ind limestone  with some bands of sha4 
matedal in the limestone .also f i t .  the descrXptioG of the Carboaiferuus 
Nngdelenagroup as described by Rothrock, Johnaoh, and IIahn (1946). 

me. common ursociitian of fltiorspar' vith late Cretaceous ' .'. ' 

. .  

Herico'saggests that the quarts nonsonite sill at The Terry Prospet 
and early Tertiary aansonitic intrusions ~ throughau% the.  &ate of Hew 

is aost probably of 'the -same 'age, ' : ' ,  . .  
, .  . .  , 

. .  . .  
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STRUC?UBg: . .  

and dip east at 30 t o  50 degrees. . In the' isnnsdiate vicinity of th. 
prospect, however, the  str ike swings abruptly around the nose of an 
Ucticllna and continues at about S4W1 The nose of the  anticline xay 
be follow'ed eastward fo r  marly a mile wherd it is poasible to observe 
-t.ths beds ~OSIIIM their  north-south  trend a short  distance south 02 .. 
the anticline. shrou&hout thiriarea  the  lithology.contro~s the topography 
k a considarable degree. The aauidstone stanas up in long nertb-south 
ridges, while. the . s ~ i c i r i e d  limestone is responsible f o r  an occasivnal 
prorimnce. "he Terry Prospect is  dn the west @de  of one of these 
1- sandstone  ridges. " 

. '  ~n a regfoittl sca.~e.ths i e h e ~ t s  strike mug- ~ o r t k g o u ~ r  

. .  

The we& slope of thie  pa;.tiaular r$d@ consists rlmast 
entirely of the outcrop of a quarts r0nr;onite 'sill. The upper contact 
of the sill r o u w  parallels  the beds and swings around tha nose of 
the  anticline. The laxer  oontact of the  sil l  parallels- the beds for . - 
nearly it&. a mils north of The Terry Prospeat, but  abruptly cuts 
aemss the beds near the ddl plans of the .mticXne, "he na t i c l iw  
probably preceedd the intrusive developing weaknesa due . t o  fracturing 
along the axial'fiane,. This weakness w d d  create a channal way for 
the upward x M n g  ragaa th# providinp; 4 feeder system fo r  the sill.  

A t  the  northern end the sill :terninatak  with an irregular 
contacb along which .the .ill interfingers  with.the bedsl 130 indication 
of injestion under preseura was obsened in this  amas the  beds~above 
and belaw the silL are parallel .and continue^%o be parallel beyond 
the  point where the  si l l  ends, It is -quite  possible in the  light of 
t h i s  evidence that the:qxarts ,monzonite made i%s .my into its present 
lecehlul by extrnsive 'aes5milai.ion. : . .  . .  

.dt,.the' siorith.  end of the sill t he  ~kiationships are obscnred 
by tho e m a c h i n g  gravels, ~ The map gives the erroneons impreseicm 
that tk. sill t e rnba tes  aC the Wospct  workings, This is because 
the  contact between the siu. and the block- of s i l ic i f ied  lwstoru 

west. A t  a depth of .* a feu feet,  t@emfora, the sill is found t o  
containfag aast of t h e  m&neralisration.dips at a shallow angle t o   t h e  

extend out under the gravel fill. In spite  of an axbauative  search, 
no indicatians oi bedding and therefore no. indicatiOns of orientation 
=re found in the   imlated block of .jjSiEifie& lineetom. 

.~ 
This &e.ralioed..lhstone ug ba a disorien$sd.BTodc suspendda 

. .  

Li; tlie quark .r0neonite or;.it m y  aotually be a part of the  wall.^ fn 
the. l a t t e r  case it..wulil ' b e  oriented, but.wdtd nab a diswrdant cga- 
hat uith  the mderlyfng quabts moneonite. . W%thin tha block rrnd 4.68 
ajatsnt quart6 noazonite the.- is mch  breccirtion whioh served as an 
emelilent  host fer the  mineralisation. The origin of this breccria .ia 
wst likely  attributable  to  ths.late-stage  solutions from the  intritsive. 
These may have dissolved  material along fraotbres in both the limestono 
and the quart& iwneonita t o  cause uhot might be teroled a oollapro 
brecc ia ,  

I .  

. . .  
BMntng thmugh  the  breccia  tlarci is a go& sone which, as 

shown i n  Fig. ' 2  is nearly vertical. No displacement was observed but 
it may possibly +m a large enough f e a t u k   t o  partial ly  account tor the 
hi@ degree of aineralimtion in the  vicfnitx. Also ruunkrg through 
the brecciltted area M narmw verticsl sones of Oaliche. These are . .  

. .  
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StZida Hiwrds: 
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. .  
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On a quantitative.  basis  the  siliciPication is  the principal 
phase of, t h s  u&neralieation., It represen+s the .  maoral of largi 
qwmtities of carbonates and the  introduction of vast amounts.  of silica. 
In tho Sssediate area of the proS$act tire 'si l icification fox& a 
mngh aUr%ole arotmd the intrusivd, Along-the  contacts  -the 8edirant. 
and eTen the  quartz  mnoanite  are  silicified, : Away from the intmivw, 
however, the siliciiicatiOn~di.lmisha8.~ Although a SairlT sh&ep.coa- 

there is a fringe sone in which the linestone :ia or. more calcite 
tact may be drawn betwaen the l lnaotone. 'd. the  si l icified  l imetone, 

bat contains~  s i l ic i f ied  crinoid^ at%- and chalcedony in   f racture  planes. 

~ ... 

. .  

.~ 

The s i l i ca  shows preferenti&, replacement of ai lcf te  in  
place . o f  cavity filling 5n the  brdccia gone.  hare the fraggsnts are 
chalcedony while the  cavitias. are f i l l e d  , d th   f l uo r i t e ,  ,kaolin, 
uranium h r a l s  or  remain~emptp. Xri thin  section, houever, some of 
tho  cavities 8hbw.a lining O f . q U i r t . 5  crpatals. In  the sandstone and 
quarts .nonsonite the  introdwed  silica behaved as a. cementing agent 
or fLlled fractures. . . .  . .  

Iron and HennuMae Oxides: . . ~ ~. 

Nych of., the silicified limes~tone 'is d o * d  red, brown, 
. .  

maroon, a& black. These colors  are  attfibuted t;o s t a m n g  by iron and 
, manganese oxides. In 'the sediwnts' iatains~ are associated  with the .il- 

Ic i f icat im.  mere is. an abundance of  iron staining ia the  quartz 
Ironsonite .as w e l l ,  undoubt.dlp due. to the  oxidation of the magnetite. 
The black mzigansse. OCCUFS as 'a coating .on fracture planes and surfaces 
of'th.  silicified.~limestone unlike the  ,iron,oxide, which i5 tb be f o d  

.. : , ' ~ -.- in chrr ehalcedcmy, ~~ . .  
:. . . .  . ~. I 
. .  

. . .  

<. ' ;  '~ . .  

.~ 
FlUoriMr . .  

the  f laor i te  weathers so lauch.faster  than its silfcified.loatr5.x  that 
RoOrlgsBation is diff icul t  to ,rew'gninice fn- UrLS trrsa,~ for 

it usua3.l~ leaves-nothing behind but  skeletal cavities.  Since the 

the rvck with countless  brticaia  fragmnts  projecting from its sutZw& 
flaorite OCCUTS .as brakcis filling;, its k v a l  by wecrthering leaves 

This fsaturs  hhs'a  peculiar appsarance and i s ' e a s i ly  reeogni~ed i n  
the field providing a fairly  reXiable.critericn fer f1uoritip.ation. 
When this eriterion was applied to   the   s i l i c i f ied  limestone surrounding 
the sill the  flu0ritiSat;ion was found be remarfcably a*knsive. 
*ere the workings have exposed fresh th% f luori te  q. be readily 
obsemed. Here it yas found in the.brecciated quads mnoonite as 
wall a8 the .  s i l i c i f ied~  lhes tone .  Wegasoepically the-  f luorite is 
aluays found a s .  breccia f i l l ing.  : . .  

The color  of'the rite sem&i ~ + a  direct  -function of 
the  rqdioaetivity.. A t  the   e r  of the pit .where .%he count i 8  highma 
the fluorite is so  dark^ as t o  be opaque in  hand^ specimen. Zn t h i n  , ~ 

section this materid-was found k, be,'a vezy deep purple although the 
-lor is sporadic. ' ' . .  

. .  

I . . .  

. .  . .  

.P; 

. .  . .  
.~ . .  . .  

. .  
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Ia the thin secticn study of the  brecciated materiol f&m 
t h e  pit two t p s  .of fluorite werS observed. One is a fine grained 
mate&& which origfnrdly  filled'the  breccia spwe8. . The other is a 
rore&oarsely  cryetaline  variety formed in the.liCtle  veinlets which . 
 cut^ iho breoaia fra-nts .a khe breccia f i l l  a8 w e l l .  Those veialets 
&so contain #k coarsely cryscallfne qdla%. . They nost likely 
ropesent a later phaae of the s u i d e .  and f luori te  mineralization. 

.. 
: ' The coarkelr CFgstallins  fluorite shows~ color .banding under 

the microscope. The bauds usually occw.along plrutes-of crystal 
gmmth and are probably due tosl ight   %sriat ions  in   t race element 

of . the f luori te   to  m1o.Orrtion by irradiation imnr t.he nearby 'urcinirm 
composition or erystalographic  imperfections.affecting the susceptiibillty 

minerals. , . .  . . .  , . .  

.~ . .  

When the dark f L P a r i t e  'was hated to several hundrod degrew. 

& i f f e d  colored fluorites' and of the E;lwrite that had been heated, 
csatigrade it beciwi white. X-ray p$er photographs wre Mde of tb 

'tlo sQnif%eant  ,variation# ware found by thfs  procedure but aple  
identification of fluorite .was pmvid@. Some of the darkest f luori te  
was grouwl' and aaly%ed for uraniuin both, by x-ray ,fluorescence and  by 
borax bead test. h t h  of these tes ts  were negative indicathg that 

~ ~ the  flnorite crontains only very miner. sroupts 'of . u r a r c i u a  if any, 

In a hand sperr&en casts of flutirite  crystals pre found in 
. .  

. ,  

sil ica  indicating  that   at   that  ~pht the fluorite- preeeeded the sil ica,  
In one of the th in  sections,  .however;~flmrite was:found~filling a 
carity by growing on top of quart* arystals indicating t h a t  the  fluorit. 
followed the  eilica. . "he only cbnclnsion that can b e ~ d r a m  fnw 
these sesaiingly  contradictory pieces of evidence is that the silica 

then tha othos. 
pnd izparite were virtually contemporaneous;first one predominating . .  

1 , .  . . .  . .  

Urslriun tinbra3.s; 
. .  

~. 
. .  

. .  
, 

. ,  

F e w  w&Lum a i n e r a l s  wsia &lentffiad: 

. .  A.. UranOphaFe 
5 tnwd* ~ ~ : ,  
3. .Cernobibr 

, 4. U d f b r o u s  opal 

. .  
. .~ 

. i .  . , .  ,, 
. .  

4 
. .  

.. .~ . . .  

'Uranophuls occurs as inclusion8 in the silicified limastone 
fragments of the brecciated sone, m d  as well .deyeloped prinatic  cry8td.s 
in cavities --throu$hout the  brecciated zone. It is cwau~fiy associated ' >~ .< . / /  

., w i t h l W J i n i k  +.;thetta caritise. 
c ,,',\< .., . .  

. 
. . .  ., . 

. .  . .  
some OZ the d l  fo& .yel low needles uere &omd and 

placed ia t h e  x-ray powder camera. , Inter planar spacings m a  given ., 

i n  the' following-tabler .. . , 

. .  
. .  

. 

. .  

.. . 

~. 

. .  
. .  . 
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In the northern  trench the north: facing wall shows a great 
.deal of p l low coating. ~ This material is. flaQ Bad ah00t entirely 

bulldone?. T h i s  aaterial uas identified as a mlxkm~ of tyuymudte 
eurficial, ,It is quite possible  that it formed after exposure by the 

and carnotite by the x-ray &tt+ &en in the  tabla below: 

some reasen does not a good =ray photogr<@. . &nhaps it is too 
- . .  ~ ." "_ 

. .  
f b l y  crptdl l ins .  I .  

The uraniferoua  opal is the only mineral .pr&Ctnt i n  the 

tmder ultraviolet l ight.  Unter tha binocular aticroacope the materid 
apecimeM from The Terry Prospect whieh was found to be fluorescent 

Could be 8een to ham the  typical  botmofdal low often  characteristic 
of opal. The. material uas readily identified under the polarizing micro- 
a m p  with the aid of refmotive indsx liquids, It was found t o  have 
an index between 1.460 and 1.465. This. f a l l s   d t h i n ~ t h e  range general* 
accepted for opal (1.40-1.L+6)(Rogers and ,Ken- - 19$2). .It was alw 
fsotropic under cmssed  nicoL These properties felt t o  be 
nt i s fa&ry  for the identificawon o f  opal. 

* 
. .~ 
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opal was  accollqiLished ui th   the aid of autoradlographic'ff3a. A fragpsnt 
of the opal was taped to  the.fFlsl.~for  several days. klh.n the f i lu w.l) 

developed, alpha tra-ks 'wre fouad~ where the  fragaent had been, indicating 
the pressnos of rndio&ivity in ttw. o w .  %e g r e a  fluomscenoe of 
the opal is a good indicator  that  the  radioactivity is  due to  uranium. 

The Iurther identification  of the material as ureniferow~ 

* 
tXiy Wateriali 

. .  

i .  

Clay occurs in  two ways p t  The Tar& Pm'spect, it8 dLtsnd 
pbanocrysfs of feldspar i n  the quartz' wnsoiite and in cavities i n  the 
br8wiated sone. Tthe ' l a t t e r  are found i n  sims an inah  across and 
saoller. It was  not possible t o  obtain enough of the clay from the 
phenocryots t o  m a .dIffemntidL thermal 8nalyaisr The c l q  in the 
breccia was run and & o m  obtained a0 given i n  Fig. 3, This c u r m  

.~ 

othennlc, peak a t  about 630% and an exothemic peak et 
C, This eonparas favorably with a curve for kaolinite from 

a given b y S p e i l  st al.;(1945). It Spi l ' s  cuma t h a n  
i s  u1 endothermic reaction a t  63oOc .nd . a n  rxothsrmic reaction a t  9sooC. 

X-ray photographs'wre mn on both  occurrenoes of clay from 
, .  

. ~ The Terry Prospect. The high degree of :similarity betwetm the two' 
pictures is goad evidence that they am both  the^ s a m  mineral. The 
pi&ur* of the brecaia clay was clearer and was, therefore, *urd 
for Mentiffcation purposes, m ha d(g) va~ues  for  this^ clay are l i s ted  
in the foUow5.ag table along with  tho values for kaolinite a8 given 
bJr Brindley and Robinson (1944-6). . : 

' X-RAY DATA FOR -TI& CUT 

. : 

- CLAY 

L 

10 
. 4  

r; 
10 
1 

1 
1 

2 :  
1 
1 
1 
1 
1 
1' 
1 

1 
1 

1 

d(8) 
. .  . ,  

KAOUNXTE 

!%a .... 

10 
5 
6 

3 
7 

2 -1.492 * The Bed pkmoerysts in the piarts aonnonite probably 
formed' as the resat of alteration of. the feldspar by hydrotheme4 

. .  



.* 
. I  

. .  

. .  

.plutions. The kaolinite Zoned i n  t h i s  way nay have been transported for 
sone diatnace  into  the  brecciated limestone by the hydrothermal solutions, 
Thls wauld acceunt for  ihc ka01LiiLe f i l led  cavt t ies  &I tho ainarjlieed sone  of . 
*hr-%ilicUitad limestone. According t o  GrW (1953)? m x p t h b n a l  origin i s  
.no% pneommon Z9r ksolinita. . .  

i. 

^ I  

.~ r n N C r n I t M  
. . .. . .~ . ... 

. .  
. ,  ! . .  '? 

hn: the  observations d e  fn 'this study, it. is possible t o  come to 
conclusions concerning the aerpence of events  as  followsi . , 

Interbedded limestones and sandstonosware dspasited in late Pailsoaoic, 
Timy were subsequently t i l t e d   t o  M easterly regional dip betueen 30 'and 50 
degrees. Possibly durinff the t l l t i n g  some folding toak plaae bringing about on 
anhing of the bsds into an anticline. Alone the plane of the anticllrna 
frautnring took place. Ma- dong the  fracttm, zoi-~es'a magma af qw&e 
mrinaoaits cotaposition ~ v e d  up* t o w i n g  a cliks. When it reached a eone of 
limstonca and shals l b a t o n e  between two beds of sandstone, it spread out to form 
a sill. Apparantly much of tb,'ljSlffstone :and *hay  t9atsrir;l was essidlated as 
there I s  little indiaaticbla of forceful injectkin. . "  ' 

D=iIp(I the  late  stages or cq.stallization of  $hv magm an abundance 
al s i l l e e  was transportad from ' the s i l l  t o  the rock surmunding the sill. 
Since there  is good kidsnce b k t  the  f luori te  loth preceded the s i l ica  and 
followed it, these tvro mtar ia l s  are considered t o  be' oimultbnaous. It has not 
beon possible t o  mnfinn the  relatLonshig of  the^ uranium 6iinerala from the 
evidence offarsd by this deposit. In other~loc-. l i t iau,  howvex-, such as #SX78Td6, 

UC!ih Md Grants, Sew.Mexico, qrminite i s  found L~timtel7 assoaiated with f luor i t .  
Sadicatfng sirmbLtansity  of formation. Although  no uranhi te  wa8 found at tbo 

u l e r n l  a0t.ivivftp. 
T e q  Prospect, it pmh&!&y  was the primry ~ i n e ~ a f  forned at tho time of bgdF0- 

As erosion took  place' br ing ing the  daposit closer t o  the surface, 
ground wabr psnetrated  frkcturea and small cavities'  converting the p W r y  

urfigA minerals into the secondary nnes a5 P a m d  today, 

m e  location or ths prospect 'on tbe border 'bstwaan the rock outcrop 
and the deep valley fill lMto.~knoulsdge af the  extent of the minernllued 
m e  vmkr the fill. If aa sugpsted, :the mineralized block of a;tlfcifiod 
l b w a t m  is merely a disoriented block sispended i n  the quartz mnzodte, then I 

ana might expect the  mineralization  to be l inited  to  the  relatively d l  block. 
There is, however, B reasonable possibility th;:t there  are  other block5 aud other 
quart5 nongouite-limestoase writ. ..ots.favorabla t o  mineraliwtion under the fill. 
The presence of auch blouks could be, asce,eainad onlr by eaploration. 
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LIMESTONE 

FIG. I GENERALIZED CROSS SECTION 
THROUGH THE  TERRY  PROSPECT 
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