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Frc. 3. Single-crystal emerald deposited on a natural beryl seed.

We wish to express appreciation to Miss Frances Woods for assistance

with crystal growth and sample processing.
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TRTDYMTTE (LOW FORM) IN SOME OPAL OF NEW MEXICO

MrNc-Sn.q.N SuN, Iy'ezs, Merico Institute of Mining and' Technology,

Socorro, New Mexico.

INrnooucrroN

Many opal samples from New Mexico were studied, and it was found

that none of these is completely amorphous. There is always a crystalline

or cryptocrystalline phase in opal. It has been pointed out by Levin and

Ott (1932) that many opal samples are not amorphous as previously sug-

gested. It may be true, however, that the original opal is precipitated as a

truly amorphous substance and then is changed partly to a crystalline or

cryptocrystalline phase. The most common crystalline phase is qruartz.
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Although cristobalite in opal has been reported in other publications, it is
not found in the opal samples of this study.

OccunnpNcBs

The uranoan hyalite or opal of the San Mateo Mountains district,
Sierra County, New Mexico contains 25.5 per cent calcite, both in mega-
scopic and microscopic size, and 74.5 per cent opal. This opal contains a
crystalline phase of quartz and a small portion of cryptocrystalline phase
of low-form tridymite. The quartz shows a very clear r-ray powder difirac-
tion pattern, although its grains are not quite discernible under the
petrographic microscope. The tridymite is called cryptocrystall ine be-
cause its grain size is less than 10-a mm across, as indicated by the broad-
ening of its r-ray powder diffraction lines.

Chert nodules are common in certain caliche beds of the Ogallala for-
mation, Union County, New Mexico. A typical nodule is elongated in
shape and has a concentric structure. It is about 10 cm long and 3 cm in
diameter. The core of the nodule,2.6 cm in diameter, is calcareous chert
(porcellanite), which is composed of 75.4 per cent oI qtartz and opal and
24.6 per cent of calcite. The size of the interlocking grains of both quartz
and calcite is about 0.004 mm. The small amount of opal in the core con-
tains a cryptocrystalline phase of low-form tridymite. Surrounding this
core is a layer of translucent opal 0.4 cm thick. The contact of the trans-
lucent opal and the porcellanite core is sharp. This translucent opal
shows a bright yellow-green fluorescent color under short-wave ultra-
violet l ight. Its water content is7.73 per cent, and its index of refraction
is 1.443+0.002. This translucent opal contains cryptocrystall ine low-
form tridymite.

IoolrrrrrcarroN

The identif ication of the low-form tridymite is based on the compari-
son of its *-ray powder dif iraction data (Table 1) with the data of low-
form tridymite in the ASTM X-ray data. file. Hill and Roy (1958)

Terrn 1. X-Rev Powrnn Drllnacrror Dare. ol Low-Fonu Tnrovurrn rx Oper,.
Oc.tr-r-l.r-a Fonuerrow, Uxror.r Couxrv, Nrw Mrxrco

.1 (A)

4 . 2 9
4 .  1 0
2 . 5 0
2 .08 band
2 .05 band

6
10
7
1
2

1  . 6 1 3
1.443
1.463

1 . 2 0 2

4
2
2
1
I



MINDRALOGICAL NOTES

W A V E L E r e T H  ( M I C R O N S ]

Frc 1. Infrared spectrum o{ opal, Union County, New Mexico.

identif ied three phases o{ high temperature tridymite in their study on
tridymites: the unstable tridymite that is characterized by two weak
powder diffraction l ines at 3.95 and 3.85 A; the metastable tridymite that
is characterizedby one weak powder diffraction l ine at 3.82 A; and the
stable tridymite that is characterized by two weak powder diffraction
lines at 3.92 and 3.83 A. None of these high-temperature forms of tridy-
mite is found in the opal samples of New Mexico.

INln.q.nnn AnsonprroN D.qre

The infrared spectrum of the translucent opal of the chert nodule Irom
the Ogallala formation is shown in Fig. 1. It is charactertzed by a broad
absorption band at 3422 CM{ (2.92pt), a band at 1622 CM-l (6.17p), a
small band at 1462 a14-t (6.84r), a very strong band at 1098 CM-l
(9.Ilp), and a sharp band at 785 CM-1 (12.74p).

The absorption band at 3422 CM-1 is due to the O-H stretching vibra-
tion of "water molecules hydrogen bonded to each other and to SiOH
groups" (McDonald, 1958, p. 1170). The absorption band at 1622 Ci|{-r
is due to the O-H stretching vibration of the absorbed water. The small
band at 1462 CM-r is probably extraneous. The strong band at 1098
CM-l is assigned to the stretching vibration oi Si-O. The sharp band at
785 CM-1 has no assignment.

The infrared spectrum is obtained from a Perkin-Elmer 42I grating
spectrophotometer with NaCI prism. One mg of opal and 300 mg of KBr
are used to form a KBr pellet at 18,000 psi pressure.

Rrrenrxcls

Hrr.r,, V. G. eNo Rusruu Rov (1958) Silica structure studies, VL On tridymites. Trans.
Bri,ti,sh Ceram. Soc. 57,496-510.

Lnvrx, Ise-oon,q.tr Eurr Orr (1932) The crystallinity of opals and the existence of high-
temperature cristobalite at room temperature. Am. Chem. Soc. f our.54r 828-829.

McDoN,lro, Rosnnr S. (1958) Surface functionality of amorphous silica by infrared spec-
troscopy. Jour. Phys. Chem. 62, 1168-1178.

1455

)
500tooo




