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Opticail,r ' , the zinc rich rnicas from both Sterling Hil l and Franklin
have a small optic angle, usuall l, in the range 0" to 6o. X-ray spacing data
obtained from diffractometer charts taken in Cu radiation with Si as
internal standard did not show much variation in the material of analyses
I to 7, with d(060)-1.545A, d(006)-1.631A and d(200)-2.634A; the
mica of analysis t had d(200) :2.622A. The polytypism of these and of
other micas from both Sterling Hill and Franklin will be described else-
where. Phlogopite lacking significant amounts ol Zn and Mn occurs at
both localit ies but is generally confined to the marble country rock. An
extended search has failed to find micas from these localit ies or from
Lingban, Sweden, that contain Mn as the dominant trioctahedral cation.

The zincian and manganoan pyroxenes and amphiboles associated
with mica at Sterling Hil l and Franklin have been described by Frondel
and Ito (1966) and by Klein and Ito (1968). On the whole, these minerals
have a considerably lower ZnfMn ratio than do the micas.

RrlennNcBs

FnoNort, C eNo J. Iro (1966) Hendricksite, a nell- species of mica Arner. Mineral,.5l,
tlo7.

--- AND --- (1966) Zincian aegirine-augite and jeffersonite from Franklin, N. J.
A mer. M inerol. 51, 1406.

KlnrN, C.,tno J. Iro (1968) Zinctan and manganoan amphiboles from Franklin, N. J.
Amer. Minetal 53, 1254.

Marscnn, R. W., C. B. TnNNeNr em J. L. Roone (1958) Geochemistry of the Sterling
Hi l l  z inc deposi t ,  Sussex County,  N.  J.  Gaol .  Soc.  Amer.8u11.69,775.

Par.ecnr, C. 0937) The minerals of Franklin and Sterling Hill, Sussex County, New Jersey.
U.S. GeoI. Sttrt. ProJ. Pap. l8O.

THE AMERICAN MINERALOGIST, VOL. 53, SEPTEMBER_OCTOBER, 1968

THE REFRACTIVE INDBX OF EXPERIMENTALLY

HYDRATED RHYOLITE GLASS1

Wrr.rralr LoNc erqo InvrNc Fnlnruaw, LI . S. Geol,ogical, Suney,
Dent;er, Colorad.o.

During their study of hydrated rhyolite glass, Ross and Smith (1955)
observed that the refractive index of naturally hydrated rhyolite glass
was related to the water content of the glass. They further observed that
heating of the glass and stepwise dehydration yielded a refractive index-
water content curve with an abrupt change in slope at about 0.4 percent
HzO. Their curve is shown as the dashed curve in Figure 1.

During our study of rhyolite glass, we decided to investigate the re-
Iationship between refractive index and water content, with a view to

1 Publication authorized by the Director, U. S. Geological Survey.
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l.rc. 1. Relationship of the refractive index of naturally hydrated rhyolite
glass to water content.

using the index to determine the water content of experimentally hy-
drated glasses. We used samples of obsidian that had been hydrated
at various temperatures and pressures in a previous investigation aimed
at establishing the relation between water pressure and temperature on
the water content of rhyolite glass (Friedman, Smith, and Long, 1966).
The material used came from a single piece of obsidian that had been
crushed, acid-washed, dried, and sieved. The use of uniform starting
material ensured that the chemical composition (other than water con-
tent) of all samples would be the same.

ExpBnrlrBNtlr,

The refractive index was determined to * 0.0002 by matching the index of the obsidian
grains with an immersion oil, using sodium light and double inclined illumination to match
indexes. Immediately upon securing a close match between the mixed oil (mixtures of light
petroleum oil and a monochloronapthalene) and the glass specimen, a drop of the oil was
placed in a Bausch and Lomb precision refractometer and its index determined. The tem-
pertature in the room was constant to within 0.5oC during the course of a determination.
'fhe 

refractometer was calibrated using glass samples supplied by the glass section, U. S.
Nat. Bur. Stand. It was possible to repeat index determinations made several weeks apart
to within 0.0002. Although the first determinations took about two hours each, the senior
author found that with long practice the time could be cut to about one hour. The pro-
cedure was to mix oils until an exact match was made, and then to read the index of the
oil on the refractometer, which was positioned close to the microscope to minimize tem-
perature variations.
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'\ll of the grains examitrec-l in the samples reportecl on in this paper appcared to have a

uniform ildex

RBsums

The results of our investigations are shown in Figure 1.
From this figure, it can be seen that the shape of the refractive index

(Nd) versus water content curves for the experimentally hydr:ated sam-
ples depends on the temperature at which the samples were hydrated.
The lower the hydration temperature (and pressure), the closer the

curve to the Ross-Smith curve (Fig. 1).
This then might be taken as an indication that the naturally hydrated

glasses investigated by Ross and Smith did hydrate at low temperatures,
as originally suggested by them.
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STRESS.CORROSION }'AILURE AND THE HYDRATION OF
GLASSY SILICIC ROCKS1

DoN.q.n C. Nonro, Department of Geol,og'ical Sciences, HantarrJ
U niaersi,ty, C ambridge, M ass.

The steps in the hydration of glassy silicic rocks can be reconstructed
from petrographic and field relations. As seen in thin section, hydrated
aphyric glassy rocks typically are traversed by an interlocking network of
fractures that divide the rock into innumerable equant or, less commonly,
pencil- or lath-shaped bodies. In many cases the glass immediately ad-
jacent to these curviplanar primary fractures is stained by iron oxides,
partially devitrifi.ed, argillized, etc., or rendering the fractures distin-
guishable on a nongeometric basis from later fractures.

The blocks of glass bounded by the primary fractures contain numer-

ous concentric perlitic fractures. The outermost of the perlitic cracks
parallel the margins of the isolated blocks whereas towards the centers
the fractures approach a spherical configuration. The origin of perlitic
fractures as a result of secondary hydration has been conclusively demon-
strated by Ross and Smith (1955), Friedman and Smith (1958), and
Friedman and others (1966). Perhaps the best evidence is provided by

r Mineralosical Contribution No. 456.


