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ABSTRACT

The new mineral sonoraite, Fe,# Tey#*05(OH),s - HyO, was found at the Moctezuma
tellurium-gold mine in Sonora, Mexico. It resembles emmonsite, with which it is associ-
ated, but has higher luster and a different habit. There are 4 formula units per cell:
a=10.984+0.002, b5=10.268+0.001, ¢=7.917+0.002 A, 8=10849+0.02°, P2/c,
D(calc)=4.179, D(obs)=3.95 +0.01 gm/cmS. Tt is biaxial negative, «=2.018, 8=2.023,
v=2.025, all £0003. 2V ranges from 20° to 25°.

INTRODUCTION

In 1962, in the course of a study of minerals from the oxidized zone
of the Moctezuma tellurium-gold mine (Gaines, 1965), three hand
specimens were noted of a yellowish-green crystallized mineral which
occurs associated with emmonsite but differs from it in crystal habit
and luster. Subsequent investigation showed that this mineral is a new
iron tellurite, for which the name “sonoraite” has been approved by the
Commission on New Minerals and Mineral Names of the I.M.A.

OCCURRENCE

The first specimen found was one on which sharp white cavernous
anglesite crystals 0.5 to 1.5 mm across were implanted upon hair-like,
curved crystals of emmonsite thickly coating a cavity in limonite-
stained quartz. Intimately associated with the emmonsite at the bottom
of the cavity was a group of blade-like single crystals and sheaves of
sonoraite 0.5 to 1.0 mm across. Subsequently, another specimen was
found in which sheaves of subparallel crystals of sonoraite were im-
planted on limonite-covered quartz; emmonsite in rosettes and curved
rods appeared elsewhere on the specimen. In the last example encoun-
tered there were several rosettes of dark yellowish-green sonoraite
implanted on limonite. On some of the sonoraite rosettes there was a
later growth of hair-like emmonsite crystals. The total amount of
material found amounted to probably less than 20 mg, a fact that
seriously hampered and delayed this investigation.

1 Present address: Kawecki Chemical Company, Boyertown, Pennsylvania.
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CueEMicar CompositioNn (Max H. Hey)
Sonoraite is readily soluble in dilute hydrochloric acid. Upon heating,
it loses water and turns brown. X-ray fluorescence analysis shows only
iron and tellurium to be present as cations.

.

CRYSTALLOGRAPHY

Crystals of sonoraite are monoclinic holohedral (2/m), thin platy in
habit, yellowish-green in color, transparent, and much more lustrous
! Note added in proof: A recent reevaluation of the Pauling bond strengths distribution

in the crystal structure suggests the formula Fe,3+ Ter**0s(OH)2- 2H;0, so that we are deal-
ing with a dihydroxy dihydrate rather than a tetrahydroxy monohydrate.
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TABLE 1. ANALYSES AND THEORETICAL COMPOSITIONS OF SONORAITE AND EMMONSITE

Fe,0s 27.9 23.8 23.67 29.97 30.8
TeOs 52.5 73.1 70.99 50 89 58.0
H,0 18 2 13.1] 5.34 10.14 [10.1]

98.6 [100.0] 100.00 100.00 (99.9]

1. Sonoraite, Moctezuma mine, Moctezuma, Sonora, Mexico. Fe:Os is the mean of 27.3
and 28.5; TeOs, of 51.8 and 53.2 (M. H. Hey, analyst).

2. Emmonsite, Moctezuma mine, Moctezuma, Sonora, Mexico; water by difference.
Analysis on 892 ug (M. H. Hey, analyst).

3. Theoretical composition of Fe;Te:0q: 2H,0, emmonsite.

4. Theoretical composition of Fe;Tex05(OH)s- Ho0, sonoraite.

5. Sonoraite calculation of column 1, recalculated to give 10.1 wt % water.

than emmonsite crystals. Their habit shows little variation. With
reference to the cell given below, the dominant form is the pinacoid
{100} . Striations are parallel to ¢ on {100} and on the rhombic prism
{110}, the faces of which bevel the plates. The only other observed form
is another rhombic prism, {011}. The three observed forms are those
predicted by the Generalized Law of Bravais (Donnay and Harker,
1937) for space group P2;/c, which is indeed found to be the correct
space group from X-ray diffraction and confirms the holohedry.

The cell dimensions were determined from zero and upper-level pre-
cession and Weissenberg films obtained with crystals mounted with a or
b along the axis of the goniometer head. Crystals commonly occur in
sheaves and rosettes forming subparallel and radiating aggregates; to
find single crystals, a careful selection between crossed nicols must be
made. Their softness (H~3) makes them physically difficult to handle.
Back-reflection Weissenberg films taken at 21°C with CuKa radiation
(Ao =1.54051, Ao =1.54434 &) about @ and b axes lead to the following
cell dimensions after data refinement with C. W. Burnham’s LCLSQ
least-squares program: a=10.984+0.002, b=10.26810.001, c= 7.917
+0.002 &, 8=108.49+0.02°, V=846.8+0.5 A3, space group P2i/c.

The density was determined on a single grain weighing about 1.0 mg
by adjusting the density of a Clerici solution containing the grain until it
remained suspended. No wetting problem was experienced. A density
of 3.95+0.01 g/cm? was obtained. A structure determination (Donnay,
Stewart, and Zemann, 1968) shows the formula unit to be Fe,** Tex**O;
(OH)4- H,0, which leads to Deae=4.179 g/cm?® for Z=4.!

1 See footnote on p. 1829.
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TaBLE 2. X-RaYy PowpER DATA OF SONORAITE

d (c%lc.), d (obs.), I d (calc.), d (obs.), I
A A (vis. est.) A A (vis. est.)
100 10.417 10.40 10 122 3133)
110 7.313 7.36 3 031 3.114j 3.110
011 6.061 6 09 4 131 3.098
111 5.941 302 3.083
200  5.209 12 3.073) o
020 5.134 5.18 5 21 3.032f '
1 4.738 022 3.050 ) ot
210 4.645 4 66 8 %if §j§§§ ’
120 4.605 312 295
021 4 238 4.24 1 320 2.876
121 4.197 230 2. 860} 2.867
102 3.954 231 2.843
002 3.754 122 2 7281
121 3.701 w2777
12 3.690 20 ;-g;gf 2T
\ .
5(2)(2) ;gigf 3.66 6 322 2.643 2 642
21 3.620 ‘112(2) i'ggg
211 3.529) :
3.53 212 2.584
012 3,526/ 040 2.567
212 3.433} 3.41 113 2.548
311 3.413 : 231 2 530
310 3.289 032 2.529
130 3.252} 3.290 410 2.524
102 3.221 213 2.521} 2.524

Sonoraite is biaxial negative, with a=2.018, 8=2.023, and y=2.025;
all values are accurate to +0.003, determined with Cargille oils. 2V is
in the range 20° to 25°. No pleochroism was observed. Spacings from a
powder pattern, taken with FeKa radiation (\=1.9373 A), are compared
with calculated spacings (Table 2) based on the above cell dimensions.
Whenever possible, single-crystal intensities were used to help with the
indexing of lines that could be ascribed to more than one reflection.

NAME

The name sonoraite is proposed for this mineral in reference to Sonora,
the state in the Republic of Mexico in which the Moctezuma mine is
located.
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TvyPE MATERIAL

One of the three specimens of sonoraite has been deposited at the U. S.
National Museum, specimen No. 119271,
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