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Abshact

Aristarainite is a new hydrous sodium magnesium borate found at the Tincalayu borax deposit,
Salta, Argentina. It occurs as small crystals in a matrix of borax, kernite, and tincalconite.

The new mineral is monoclinic, 2/m; space group, p2r/a; a lg.g69e)4, b 7.sil1)A, c 7.g10(l)A,
A 97"43.8(5)'; a:b:c : 2.5O6:l:1.037; cell volume 1099.8(r)Ae; cell content 2[NarO.MgO.6BrOa.l0
Heol. The strongest lines in the X-ray powder photograph are (in A): 7 .74, I : lo0; 5.40, r r ; 3.g69,
12;3.037,13:2.579,19;2.4ffi,10. The mineral occurs in euhedral crystals elongated on [010] averaging
0.3 mm in length, and 0.05 by 0.05 mm in cross section. It also occurs in tabular crystals and as
aggregates up to I mm. Common forms are c{001 }, allffil, mlllDl; less common are n[2l}l,
x lzot 7, r{ 301 }, s 1 aot 1, p Qrrl, o l2rrl.

Aristarainite is colorless, with vitreous luster. In short-wave U. V. it shows cream-white fluorescence
and slight phosphorescence. Cleavage: {001} and [100] perfect, [110] fair. The hardness is3 l/2,
the specific gravitv 2.027(5) (meas), 2.102(calc). optically biaxial ( - ), a 1.484(l), p 1.498(t), t 1.523(r),
2y70" , r  )  uweak,  X  :  b ,Y  A c  :  38o in  p ,  Z  A  a  :  46"  inB.

A chemical analysis yields: NarO 7.3,KrO 1.05, MgO 5.65, B2OB 59.5, HrO 25.7, insol. 0.5, total
99.7 percent. The mineral is insoluble in water (66'C). The infrared spectrum shows broad absorption
in regions 11G1300 and 80Gll00 cm-r, indicating both 3- and 4 coordinated B; it also indicates
both OH and HgO.

The name is for Lorenzo Francisco Aristarain, Professor of Economic Geology, Universidad
Nacional de la Plata, Argentina, in recognition of his contributions to borate mineralogy.

fntroduction
During an examination of the Tincalayu mine,

Salta, Argentina, in l97O a systematic collection of
mineral specimens was made throughout the deposit.
Aristarainite was found in several of these specimens
during the subsequent laboratory study.

The Tincalayu mine, the largest producer of borate
minerals in South America, is located at the northern
end of the Salar del Hombre Muerto which extends
from lat. 25'l,U to 25"31'S. and from lons. 66"15,
to 67"15'W. (Fig. 1). ttre deposit lies ai an alti-
tude of approximately 4000 m above sea level and
can be reached by car from Positos Station on the
G. M. Belgrano Railway, 146 km to the north.

Aristarainite (ii.r€s.tii.riicn,.it) is named for
Lorenzo Francisco Aristarain, Professor of Economic

Geology, Universidad Nacional de la Plata, Argen-
tina. This honor seems most fitting because of his
past and continuing contributions to the mineralogy
of South America, particularly that of the borate
minerals. The name has been approved by the Corn-
mission on New Minerals and New Mineral Names
of the International Mineralogical Association.

The type material (Harvard No. 109679) will be
divided and deposited in the Smithsonian Institution
(U.S. National Museum), Washington, D.C., and in
the Harvard University Mineral Collection.

0ccurrence

Aristarainite is a rare mineral found in small
crystals in a matrix of borax and kernite (Hurlbut,
Aristarain, and Erd, 1973).In addition it is asso-
ciated with small amounts of rivadavite, ezcurrite
(Hurlbut and Aristarain, 7967a,b), ameghenite and

'Mineralogical Contribution 495, Harvard Universitv.
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Frc. 1. Location of the Tincalayu Mine, Salta, Argentina.

26000's
64015'W

macallisterite (Aristarain and Hurlbut,'l'967a,b),
kurnakovite, searlesite, probertite, ginorite, ulexite,
tincalconite, halite, and magnesite.

The Tincalayu deposit is composed mainly of
borax partly transformed to kernite with only a
minor content of the rare borates and other minerals
mentioned above. The deposit is interpreted as an
old playa accumulation concordantly intercalated in

the Sijes Formation and deformed by folding and
faulting along a predominantly north-south direction.
The Sijes Formation is composed principally of vari-
ously colored fine-grained sandstones and claystones
interbedded with tufts, limestones, evaporites, and
conglomerates (Catalano, 1964; Turner, 1964;
Muessig and Allen, 1957) . The age of the sediments
was conside-red Pliocene by Turner, post-Pliocene by
Catalano, and Pleistocene or Holocene by Pratt
(  1 9 6 1  ) .

The folding and faulting processes elevated parts
of the Sijes Formation that now form the high ground

,  l !r o l m
I

Frc. 3. Common habits and forms of
aristarainite.Frc. 2. Aristarainite crystals.
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Tesre 1. Aristarainite Angle Table T,.BI-B 2. Unit Cell Data for Aristarainite
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Tnsrn 4. Optical Properties of Aristarainite Tesre 5. Chemical Analysis of Aristarainite+

wrtr '"I.tr WE%
r ecaLcu la ted  ca l c .  comp* i

t o  1 0 0

Na,o
Kr0
I{go
v 2 " 3

Hzo
l.ns or .

|lotal

f f iarvbrd unlvers l ty .  A
spectrograpnic anatysis showed t races of  s i ,  A1,  Ca,
Fe,  Cu, Mn and Zn.
c *Fo r :  NazO 'Mgo '  682o r '  1oH2o

x  \2o l  ) ,  r  {301} ,  s  {401 i ,  p  \2 l l  }  and o  {2 l l }  (F ig .

l). The angles given in Table I were refined using the
unit-cell dimensions of Table 2. The morphological
axial ratios agreed well with those of Table I cal'
culated from the unit-cell data.

X-ray Data
Unit-cell dimensions were determined using pre-

cession photographs (Mo radiation, Zt filter) with
a, b, and c as Precession axes for zero-, first-, and

second-level photographs. Systematic extinctions in-

dicate the space group as P2v/a. The dimensions
were refined by a least-square analysis of X-ray
powder data using the digital computer program of

Appleman and Evans (1973). The resulting data are
given in Table2.

The X-ray powder diffraction data for aristarainite
are listed in Table 3.

Physical and OPtical ProPerties

Aristarainite has perfect cleavage on {001} and

{100} causing the mineral to break into splinters
parallel to [010]. It also has fair {110} cleavage.
'Ihe mineral is colorless with vitreous luster. The
hardness is 3]; the specific gravity, measured by
suspension in bromoform-acetone at 25"C, is
2.027 (5). In short-wave U.V. radiation, it shows
moderate cream-white fluorescence and slight phos-
phorescence.

The optical properties are summarizedinTable 4,

and the optical orientation is shown in Figure 4'
The mean calculated index of refraction obtained
with the Gladstone and Dale relationship is 1.500;
this agrees well with L502, the arithmetic average
of the measured refractive indices.

Chemical ComPosition

Aristarainite @curs enclosed in borax and kernite
or in tincalconite altered from them. The crystals

1 . 4 8 4 ( 1 )  t t
1 . 4 9 8 ( 1 )
1 . 5 2 3 ( 1 )
0 . 0 3 9
7 0 o x x

Opt ica l l y  pos i t j -ve
:l > u weak
Or len ta t ion :
I = D

YAc -J8o,  z l ta  \60
7 .3
1 . 0 5
5 , 6 5

59 ,5
25.7
0 . 5

99 ,7

7 . 3 6
r . .o5
5 . 6 9

59.98
25.9L*  Ind lces  de termlned w l th  Na l igh t  a t  25oC-

Va lues  ln  paren theses  represent  es t imated
s tandard  c lev ia t lons  in  te rms o f  the  leas t
u n i t s  c l t e d .

* *Measurec l  w i th  sp ind le  s tage.

at the margins of the present playa and rise as
islands within it. This elevation initiated the present
erosion cycle with the deposition of clastic and
chemical sediments (halite and ulexite).

Crystallography

Morphology

The new mineral occurs chiefly in well-formed
isolated crystals elongated on [010] or tabular parallel
to {1001. The elongate crystals average 0.3 mm in
length and 0.05 X 0.05 mm in cross section. The
dimensions of the largest.tabular crystals are 0.4 X
0.4 X 0.1 mm. Rosette-like aggregates of tabular
crystals that reach a maximum dimension of I mm
are also found (Fig. 2).

Seven crystals were measured on the two-circle
goniometer. The common forms on all crystals are:
c [001], a {100}, m \Il0l; less common arel. n l2l0l,

Frc. 4. Optical orientation of aristarainite projected
(010) .

1 0 0 . 0 0

tu \ /
- ' " u t r
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Frc. 5. Infrared absorption spectrum of aristarainite.
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used in ,this study were obtained by dissolving the
host minerals with warm water. The total amount
thus obtained was approximately half a gram. The
chemical analysis was carried out by Dr. Jun Ito of
Harvard University on 95.4 milligrams of material.
The analysis (Table 5), if we assume 6 B2O3, yields
the formula (Nar.orlG.ro)Oo.rr(MSO)u.ss. 6 BrOs.
10HrO. The idealized formula is Na2O.MgO.
6 8203.10 HrO.

The new mineral is not soluble, or only slightly
soluble, in hot water (66'C) but very soluble in
cold 1 : 1 HCl. The form { 100} shonn a slight natural
etching, but other faces have not been etched. The
mineral fuses easily to a clear glass with n : 1.510.

The infrared absorption spectrum of aristarainite
is given in Figure 5. The wave number in cm-l and
the characteristics of the peaks are given in Table 6.
The 3640 peak is due to the presence of OH- and
the broad peak at 342A to the presence of HzO.
The band from 1150 to 1450 indicates boron in
triangular coordination, whereas the bands from
805 to 1095 indicate boron in tetrahedral coordi-
nation.

Tlsre 6. Infrared Absorption Spectra of Aristarainite

t{eV€nurnber ( cm-r ) Wavenunb er (cn-f ) !,Iavenumb er (c1-1 )
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