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Introduction

Barite is an industrial mineral with hun-
dreds of commercial uses ranging from med-
icines to weighting materials, which is its
most important use (Fields, 1983; Williams
et al., 1,964). Barite (BaSOn), with a specific
gravity up to 4.5 (commercial grade is 4.2),

quently, the production of barite is heavily
dependent upon the needs of the petroleum
exploration industry.

Several economically promising barite oc-
currences are in north-central New Mexico
in the Placitas and Tijeras Canyon districts
(Sandia Mountains), in the Manzano Moun-
tains near Edgewood, and at El Cuervo (Crow)
Butte in southern Santa Fe County (Fig. 1;
Table 1). Barite also occurs as a trace or gan-
gue mineral at other localities in north-cen-
halNewMefco (Table 1). However, according
to preliminary data, no significant barite de-
posits have been found in New Mexico north
of the Sandia Mountains probablv because
sulphates are absent in the iubsurfice. Barite
defosits are common in central and southern
New Mexico in or near the Rio Grande rift
(Smith, 1982; Williams eI aI., 7964).

Geology

Barite in north-central New Mexico occurs
as veins, breccia cement, cavity fillings, and
as minor replacement bodies along faults,
fractures, shear zones, bedding planes, con-
tact zones, and in solution cavities in Pre-
cambrian and Paleozoic rocks (Table 1). Some
deposits pinch and swell along strike, which
forms pods, lenses, and stringers of high-
grade barite (Fig. 2). Some of these lenses
are as much as 5 ft wide and several hundred
feet long. Other deposits consist of steeply
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FIGURE 1-Barite occurrences in north-central New Mexico and their relationship to the regional
geology and structures of the Rio Grande rift. Map compiled from Woodward et al (1978), Seager
(1982), Elston (1982), and Osburn and Chapin (1983a, b)
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along major north- and east-northeast-

Fig. r deposit Location Host Rocksr Status2 Minerals Descdption Sources3

Placitas district, Bemalillo and Sandoval Counties

1 Montezuma S34 T13N R5E pc, pm, Ma 3 Small pockets and veins along Las Huertas fautt 4, 5, l8
bctw-een Precambrian greensonc and Missrsrppran
and Pennsy lvan ian  l imestone and sha le

Lens o f  ba . i te  in  o !e r tu rned Sand ia  sands tone and 1 ,  5 ,  t8
lmestone w i th  minor  g reen f luor i te  and ga lena

Numerous  th in  ve ins  o f  copper ,  lead ,  z inc ,  and ba l te  17 ,  18

Lenses  o I  bante  3  f t  wrde  abng N l0 .Wa.end ing  fau l t  5 ,  17 ,  18

Vein 1 ft wide and 90 ft long of baiitc, fluorite, galena, j, 6, t8

A l t€ rnahng bands o f  bante  and l l rca ,  o re  zone up  io  4  1 ,5 ,  18
ft thrck, brcccia cement and minor replacemen(; more
than 400 ft long

2 Las Huertas Ss T13N RsE Fs, ls, ss z

trending faults in the northern Sandia Moun-
tains (Kelley and Northrop, I97S). The de-
posits in the Placitas districfand in the Monte
Largo Hills are in the Tileras-Cafloncito fault
system (Woodward, 1984). The deposits in
the Manzano Mountains and at Ei Cuervo
Butte also occur along major north-trending
faults in elevated areis.

The most common host rock is limestone
of the Madera Group (Pennsylvanian), al-

F, Ba, Pb Vein of fluolte 3 ft wide with minor barite (<5%), 1, a, j
calc'ie. quartz, and galena atong th€ Lagunita Iault in
nmestone

though a few exceptions are noted (Table 1).
The deposits at Montezuma and Las Huertas
also occur in limestone, shale, and sandstone
of the Arroyo Peflasco (Mississippian) and
Sandia Formations (Pennsylvanian), whereas
the EI Cuervo Butte deposit occurs in l ime-
stone, siltstone, and sandstone of the Yeso
Formation (Permian). Unlike some barite de-
posits in central and southern New Mexico,
these deposits are not associated directly with
Tertiary intrusive or volcanic rocks.'How-
ever, the deposits in north-central New Mex-
ico are similar to the Hansonburg deposits
as described by Ewing (1979) and Putnam et
al. (1983) and probably are characterized by

FIGURE 2-Large barite pod along a fault at the
Section g.deposit in the irlacitas district (looking
south). The Section 9 deposit consists of severa'i
similar pods along a steepiy dipping fault trending
N .  3 0 ' E .

TABLE 1-Barite occurrences in north-central New
Pefrasco Formation, Fs : Sandia, Fm : Madera Grr
ls : limestone, ss : sandstone, gr : granitic roc.
minor occurrence; 31 : Williams er al. (1964), 2 :
Cl ippinger (19491,4: Elston (1967),5 = Kellev anc
(l?66), 8 :  Northrop (1e591,9 = Rothrock eial.  (
wright (1943), 13 : Lambert (1961\,1.4: Diana Nor
16 : Ft"]d 

""t"r 
(12

No, on District, countv

3 VicteRocrNovo 57,8 T12N R5E pn 2
Group

4  U n k n o w n  S € c  9  5 9 , t 6 T 1 2 N R s E  p m , l s  2

5 Blue Sky
(Cold Star)

S29 T12N RsE Fm, 1s 3
pc

S29 T12N R5E Fm, ts 2

Ba,  Cu,
Pb, z^,
Ag, F

Ba, F, Pb

Cu, ft,
Z r ,  Ba ,  F

Ba, F,
Pb, Ag

Ba, F, Pb,
Cu,  Zn ,

Ba, F, PbLandsend
(Lone star)

Caputin Peak

Mohawk

S33 T12N R5E Fm, ls

52 TllN R5E pC, gr8

9

l0

Schddt 55 T1lN R5E p€, gr

La Luz (Rupp€) 56 TltN RsE p€, gr

La Madera S11 TllN R5E p€, gr

Te jano Canyon S l3 ,  14  T l lN  RsE pm,  ts

Tijeras and Hell Canyon districts, Bemalillo County

\o r lh - l rendrnS v f ln .  a r  nuonre  bdr r r ( .  Ba lend.  dnd . ,  b ,  7
cha lc , 'pv r i tF  d lone d  tJu t t .n  t recdmbi ldn  Fdn i te
Fluorite verns wiih minor barite and Salena 7

Trace o f  bar r t€  in  a  2  4 j fh rde  ve in  4 ,  5

smal l  \F rn .  rn  \dndrd  grdnr re

Barite and fluoflte(?) rn limestone near Doc Long prcnic 8

Ba,  Cu

t  Ba,  Pb

F, Ba, Pb,

C u

F, Ba, I'b

F, BA

11

12

Tr

Tv

l 3

I4

l 5

1 7

l 8

l9

21

22

23

26

Shakesp€ar€
( P & c )

Tonance County

Tina 55 T9N Rru Fm, 1s

l "  1 , . *  
\ i r r . f b J f l r e  r r n c h c , w r d e . s r r r t e r N 8 . r . d r p \ 7 0 . w r n  L i

(  r  L  t rme. tone orher  !e rn . , , r  ba f l te .  qd lena and ioFper
mrnera ls

F luor i te  ve ins  w i th  r races  o f  bar i te  and Batena in  fau l r  4 ,  t - ,9
zone str*ing N30"W jn Sevilleta metarhiolire

C a l e n d  d n d  f l u u n t e  \ d n \  u n  t , , 2  r r  h r d , . w r t h  m r n o r  I  
-  

I n
bdf l te  a lon8 a  fau l r  zune r1pn31n*  6u"  n" , ,n

Lead fluorite verns along fault between greensbne and I

k rn  2  I t  w ide  o f  coarec lv  c rys ta lLne bar i te  a lon t  1

Ve- ins  n  fau l t  up  b  4  f r  w ide  and 1 ,500 I t  long ,  s r r i ke  1 ,2
N80"W, produced 50 ton\ of barite rn 1956

Extensrcn o{ Sho(klev(?) J

ve ins  up  ( )  I  f t  b rde  in  a  3 -5  f .wrde zone a long a  l ,  16
mapr tault 'n Yeso sedimcntary rccks. extends tor
ahu l  3  mi  b  the  southsesr

U, Ba Ba.rte repo(ed b occur rn vejns and cavrhes along 8, 12
lau t ts  in  vo lcanrc  sequence

Ba,  F  Bar r tenuor i te  vc rns ,  wh jch  may be  re la red  to  a  5 ,  13
carbonatite, rhrouShout precambrran rocks

C,, 
91, Trace of barite ,n strarabound sedrmenrary coppcr I

AB,  U depos i ts  rn  Abo sandsrone
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(Red Hill, Manzano)
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P€

Pc, 8.,

pc, Fm, ls

3

l

3

F, Pb, BA

Pb, F, CU,
Ba,  Ag,  Au

F, Ba, Pb,

8a, F,
Pb, Ag

Ba, l-,
Pb, A8

Ba,  F

8a, F,

Shtrkley Ss T9N R7I

56 T9N Rn Fm

Santa Fe County

B Cueruo Butte 516,21,22,23,27, B, ts,  ss
(crow Butre) 3 TtoN RroE

Miscellaneous occurences, Bernalillo County

Ceno Colorado St, 12 T9N RlW Tv

Monte Largo area Sl 1, 16 TnN R6E pc

Sandoval County

Spanish Queen 53 T1TN R2E pa

lemez SprinSs S13 T18N roE P'€

Santa Fe County

Cerillos drstsict T14N R8E

San Pedio mDe St5, 27 Tl2N Rn
(New Placers district)

Taos County
East of Wheel€r Peak
at head or Elm Creek

Rio Aniba County
Oio Calienie #l

3

ac t ive  3
sPnnSs

Ba,  t
Ca
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FIGURE 3-Barite in thrust fault at El Cuervo Butte (looking north). The fault zone strikes N. 35' E.
and occurs in sandstone, siltstone, and limestone of the Yeso Formation (Permian, Pv). This vein reaches
a maximum thickness of about 4 ft.

sim]lal high lead isotopic ratios (Ewing, 1979)
and similar temperatures and salinities dur-
ing deposition. At Hansonburg, fluid inclu-
sion homogenization temperatures, pressure
corrected, range from 148 to 218"C and sa-
linities range from 7 to 1.57o (Putnam et al.,
1983). The Hansonburg deposits were formed
under low to moderate pressure (70 bars) at
shallow depth (2,100 ft).
- Although small veinlets and stringers of
barite and calcite are common aiong frictures
and bedding planes of the host rock, most
contacts between mineralization and the host
are sharp_ with little or no alteration (Fig. 4).
Angular fragments of sedimentary rocks are
abundant locally in some deposits. Dolomi-
tization of the adjacent l imestones, when
present,, probably resulted from diagenesis
rather than from the barite mineralization
process.- 

Many of the barite deposits in north-cen-
tral New Mexico are stratigraphically close
to Precambrian rocks. Numerous smill, un-
economic veins of barite, fluorite, quartz, and
sulfide minerals occur in the Pr-ecambrian
terranes throughout the Sandia, Manzanita,
and Manzano Mountains and the Monte Largo
Hills (Mclemore et al., 1,984; Kellev aid
Northrop, 1975). These veins are conlrolled
structurally and could be Precambrian in age.
Some of these largely uneconomic veins cdn-
sist mainly of barite or fluorite, whereas veins
elsewhere contain varying amounts of bar-
ite, fluorite, galena, c'alcile, quartz, sphal-
erite, and copper oxides.

Composition
All barite deposits in north-central New

Mexico are similar in mineralogy and chem-
istry. They consist of massive, bladed barite

' q *

: " "

*
;i,..li!a

(Fig. 5) with small pockets, zones, or inter-
growths of fluorite, calcite, quartz, and ar-
gent i fe rous  ga lena.  The bar i te  in  these
deposits is typically white or pink and opaque,
whereas fluorite is white, green, or purple
and clear to translucent, Lead, copper, and
zinc concentrations within the veins are typ-
ically less than 7Vo (Table 2). More than 4%
Iead was found in pods or lenses of the Sec-
tion 9 deposit and more than 27o lead was
found in-zones at El Cuervo Butte. These
pods (or lenses) and zones are rare and most
of the deposits consist of 60-80% BaSOo (Ta-
ble 3). Malachite and a trace of uranium were
present at the Shakespeare deposit, and the
samples yielded up to 76Va copper and 0.005%
UrO, (Table 2). Precious metal contents of the
deposits are low, although minor amounts
of silver and gold have bden recovered from
other barite deposits in the state (North, 1983;
North and Mclemore, 1984). In the north-
central New Mexico deposits, silver concen-
trat ions are typical ly less than 0.5 oziton and
gold concentrat ions rarely attain 0.02 ozlton.

Trace-element concentiat ions of relat ively
pure barite crystals are within na.ro* ru.g"i
(Table 3), even though some of the samples
include accessory minerals (Table 4). Ex-
treme differences in trace-element concen-
trations are a result of these contaminants.
Strontium contents of 0.9-3.11% are rela-
tively high but not unusual in barite vein
deposits (Brobst, 1958; Clark, 1970; Barbieri
et al., 1982, 1984). High-strontium barites are
common because a continuous solid-solu-
tion series exists between barite (BaSOo) and
celestite (SrSO.; Hanor, 1968). Calcium, mag-
nesium, and manganese concentrations in
barite of north-central New Mexico are sim-
ilar to such concentrations in barites world-

FIGURE 4-Bladed, opaque/ white barite crystals
at the Section 9 deposit in the Placitas district of
the Sandia Mountains. Here barite occurs along
bedding planes with little or no alteration of the
Madera Group limestone.

FIGURE S-Massive bladed barite crystals at the
Section 9 deposit in the Placitas district This boul-
der is part o? a pod of barite shown in Fig. 2 Very
little fluorite or galena occurs within these pods.

wide (Scull, 1958; Brobst, 1958; CIark,1970).
Chromium, copper, and lead levels are com-
paratively high in a few samples from north-
central New Mexico and probably are a result
of contamination by accessory minerals. Ex-
tensive data for zinc, potassium, sodium, and
yttrium concentrations in barites are not
available, but concentrations of these ele-
ments appear to be similar throughout north-
central New Mexico barite deposits. The verv
low values of uranium and thorium are con-
sistent with a continental deposition (Gold-
berg et aI., 7969), although this does not
necessarily imply a continental source of bar-
1Um.

Age of mineralization

The age of the barite mineralization is not
known, but it is limited by the age of the
host rocks (Pennsylvanian through Permian)
and the uplift of the Sandia, Manzanita, and

rt:t:a::.:t.:,::l;l
s*
l::";'

! i i . ; .  i , r l
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TABLE 2-Chemicai analyses of selected samples from barite-fluorite-galena veins in north-central
New Mexico; numbers in parentheses refer to locations in Table 1 and Fig. 1; tr : trace (<0.02 ozlton).

Percent Percent Percent Au Ag Percent Percent Percent Percent
BaSOa CaCO3 CaF: ozlton ozlton Pb Zn Cu U.O,

TABLE 4-Mineralogy (x-ray diffraction) of barite
crystals from north-central New Mexico; numbers
in parentheses refer to locations in Table 1 and Fig.
1; chemical analyses are presented in Table 3; M
= maiorm:  mino t  t r :  t race ,0  :  absent .

Sample
number

4695 VicteRoco (3)
4697 Section 9 (4)
4596 Section 9 (4)
4700 La Luz (10)
4728 La Luz (10)
4696 Shakespeare (13)
4694 Shockley (18)
4698 Shockley (18)
4595 El Cuervesec. 23 (20)

9.36 10.99 0.00
0.40 38.88 0.00

5.24 58.90 0.02

0r5 ol,
0.97  16 .46
3.02 73.07

0.006 0.01
0.65 0.007
0.006
0.13 0.72
0.13 0.07
0.014 16.0 0.005
0.01 0.002
0.11 0.012
0.01

Mineral
Badte Quaitz Fluodte Calcite Malachite

52.51,
18 .3
38.07
-0.70

0.27
51.  13
67.72
66.67
27.28

0.20 0.27
0.46 4.99
0.00 4.14
0.20 0.23

0.62
0.00 0.007
0.20 0.74
0.08 0.34
0.22 2.37

Sample
number Depogil

0.00
0.00
tr
tr

4729
4732
4727

4730

4733
4734

4731

Section 9 (4)
Landsend (6)
Shakespeare (13)

(P&c)
Shakespeare (13)

(P&c)
Shockley (18)
El Cuervo Butte

(20) (north)
El Cueruo Butte

(2) (south)

M O
M O
M m

M O

M M
M O

0 0 0
0 0 0
O t r t r

o t r 0

m 0 0
0 0 0

O t r 0
TABLE 3-Chemical analyses of barite crystals from north-central New Mexico; mineralogy of samples
is given in Table 4; V Nb, U, and Th were below detection limit of XRF for all samplei- (V Nb : 3
PPm; U, Th : 1 ppm); numbers in brackets refer to locations in Table 1 and Fig. l;-assay methods:
calc,. : calculated, grav. : gravimetric, AA : atomic absorption, XRF : x-ray diffractionj NA : not
analyzed; ( ) : XRF data, all others are AA data unless noted otherwise; 'a simple from this deposit
has a measurable content of uranium (see Table 2); ,XRF, this report; ,a mean of 20 samples analvzed
by emission spectrography ('2570) from S. Sampattavanija (unpublished data, 79271.

4729

4732

u77

4730

4733

4731

BaSO{ Ba SO, Sr Ca Pb Cu Z^ Cr Ms Mn K Na y
S.mple perc€nt percenl percent percenl percent ppm ppm ppm ppm pp. ppm ppn ppm ppm
nunber Deposit lcalc.l IAAI tsrav.l IAA] IAAI IAA| tAAt lAAl ient iAet iAlt iriel iiiet lxrrl

4 1 . 1 4  2  0 7  0 . 1 1  1 3 5  < 1  2 0  1 3  9
(2.36) (46)

NA (s5)

NA 218

Sect ion 9 [4]

Landsend [6]

I Shakespeare [13]
(P&C)

Shakespeare l13l
(P&C)

Shockley [18]

El Cueruo Butte [20]
(sec. 16 north)

El Cueruo Butte [20]

2Hansonburg

3Magdalena

87.96 51 76

83.37 49.06

63.08 29 86

82.91 4a.79

7 6 . 7 2  4 5 . 1 5

85.93 50.57

NA NA

6  < 1 0

100 100

9  < 1 0

4 320

4  < 1 0

2  < 1 0

NA NA

390 NA

s 9 9 2 9

5 3 4 2 9

NA NA NA

360 565 NA

41.43 3.11 0.07 91 38
(2 66) (49)

37.1.2 0 90 0.18 385 64,000
(0.92) (38)

38.54 1.10 7.64 84 260
(33)

36.57 1.27 2.25 280 72
(1.27) (3s)

4 1 . 8 5  1 . 4 5  7 . 7 2  3 2 8  6
(1.48) (37)

40 96 1.59 0.51 80 72
(1.e) (3e)

(1e)

(23)

(66)

NA

8

305

272

44

23

244

NA

N A

5 1 6

<1 25

9 304

13 (33)

3 (3s)

24 (15)

290 135 20 (21)

23 774 309 (26)

N A  ( 1 . 4 9 )

NA 0 385

NA

582

Manzano Mountains. Barite mineralization
must have occurred before uplift of these
mountains because barite deposits are now
at high elevations. Fluid and'hydrodynamic
requirements necessary to form sedimentary
hydrothermal deposits could not operate i;
these elevated terrains. At least three uolift
episodes occurred in these mountains aur-
ing the Cenozoic; the youngest event was 7-
4 m.y. ago (Chapin, 1979). Although pre-
vious workers have attributed barite min-
eralization elsewhere in New Mexico to the
Tertiary (Allmendinger, \974, 1975; Beane,
7974; Ewing, 1.979; Putnam et al., 1983), the
sedimentary hydrothermal  deposi ts  in
northeastern New Mexico could be as old as
late Paleozoic or as young as Miocene.

Origin and genesis
The barite deposits in north-central New

Mexico are similar in emplacement, geologt
mineralogy, and chemistry to sedimentaiy
hydrothermal deposits and are analogous in
part to Mississippi Valley-type deposits (Ohle,
1959, 1.980). Deposits of probable sedimen-
tary hydrothermal origin are apparently
widespread within or near the Rio Grande
rift and include such deposits as those at
Hansonburg, Palomas Gai, and Salinas Peak
(Allmendinge r, 797 4, 7975; Beane, 1974; Ew -
ing, 1979; Putnam et al., 1983). Sedimentary

hydrothermal deposits are open-space-filling
deposits with little or no replacementi they
differ from magmatic hydrothermal depos-
its, such as the north Magdalena deposits,
by the absence of a nearby volcanic or intru-
sive source of ions, fluids, and heat (Dun-
ham and Hanor, 1,967).

Sedimentary hydrothermal deposits are
formed by water that is trapped within sed-
iments during deposition and after burial by
dehydration of minerals, chemical reactions,
magmatic activity, and downward percola-
tion of meteoric waters (Hanor, 1979). These
formational waters or brines accumulate in
sedimentary basins and are heated possibly
during high-heat-flow episodes associated
with rifting (Reiter et aI.,1,975,7978, 1979),
magmatic activity, or radiogenic heat from
Precambrian granitic plutons (Cathles, 1981).
The warm convecting water leaches barium,
sulfate, and other molecules from source rocks
such as arkosic sediments, evaporites, Pre-
cambrian rocks, and Precambrian mineral
deposits. Mixing of formational waters with
magmatic hydrothermal fluids originating
from deep sources is also possible (Van AI-
stine, 1.976; Lamarre and Hodder, 1978).

The mineralized waters are ejected along
faults, fractures, and contact zones primarily
by porosity reduction during burial and
compaction of sediments (Noble, 1963) andl

or during tectonic activity (Hanor, 1979).Pre-
cipitation occurs as a result of simple cooling
of the fluids (Putnam et al., 1983), decrease
in pressure (Noble, 7963), or mixing of min-
eralized hydrothermal fluids with reducing
subsurface brines (Beales, 1975).

Economic potential

Although barite is relatively abundant in
New Mexico south of the Sandia Mountains
in or near the Rio Grande rift (Smith, 1982),
commercial Droduction of barite has been in-
significant c-ompared to national production
and consumption (Fields, 1983; Williams et
al.,1,964). Only one deposit in north-central
New Mexico yielded ore when, in 1956, 50
tons of barite worth $250 were shipped from
the Shocklev mine (Table 1. no. 18) near
Edgewood (New Mexico State Inspector of
Mines, 1956). Most of the barite production
from New Mexico has come from Dofla Ana,
Sierra, and Socorro Counties (Williams et al.,
1e64).

The barite deposits in north-central New
Mexico are economically promising. Numer-
ous high-grade veins oicur in the Tunnel
Springs (Table 1, nos. 3 and 4) and Landsend
(Table 1, no. 6) areas of the Sandia Moun-
tains. These veins were classified as having
probable mineral-resource potential by Hed-
lund and Kness (1984). However, the rugged
terrain, high elevation, and wilderness des-
ignation will hamper development of these
areas. Additional barite deposits are likely to
occur along faults in Paleozoic limestones
elsewhere in the Sandia, Manzanita, and
Manzano Mountains where the terrain is less
rugged and land acquisition is more favor-
able. The barite deposits at El Cuervo Butte
(Table 1, no. 20) ari also a possible mineral
resource. These deposits are extensive and
undeveloped excepi for a few trenches and
prospect pits. Other fault zones in the vicin-
ity should be examined for barite minerali-
zation.
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