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AUTHTGENIC MORDENTTE t$fffrlrtERALDA "FoRMArIoN, "

R. J. Moror- t', Socony Mobil' Oil Company, DaLlas, Texas'

while examining thin-sections of pyroclastic and sedimentary rocks

from the Esmeralda "Formation" (late Cenozoic) of the Silver Peak re-

gion, Esmeraida County, southwestern Nevada, the writer noticed that

the vitric material comprising the matrix of a crystal vitric tuff had been

repiacedbl ,as l ight lyb i ref r ingentmineralwi thalowindexofref ract ion.
Subsequent r-rav analysis of the matrix of the tufi shows that the altera-

ation iroduct is the zeolite mordenite, (Na2, K2, Ca)AlrSiroOza'7HzO.

on the basis of f ield and petrographic evidence the mordenite is assigned

an auth igenic or ig in.
The presence of authigenic mordenite in sedimentarv or pvroclastrc

rocks has been reported previously from the U'S'S'R' (Rengarten, 1945;

Bushinsky, 1950; Vasil 'ev, 1954; Ermoiova, 1955; Vasil 'ev et al ' 1956)

and Japan (Sudo el at.,1963), but only Sudo a/ at' (1963) have presented

r-rav results to confirm the identification'

\ iordenite occurs in a whitish crystal vitric tuff interbedded in a

sequence of continental, dominantl)' fluviatiie' claystones' siltstones'

.und.to,'.t, and conglomerates of Earll '  Pliocene? age' The tuff bed is 5

feet thick and can be traced approximately t of a mile laterally before it

disappears under alluvium. Neither the tuff nor the associated sequence

of rocks show evidence of hydrothermai alteration'

Vitric material which forms the.matrix of the host rock, a siightly

reworked crystal vitric tuff of rhyodacitic composition, has been altered

to mordenite. Mordenite f orms coloriess to lavender-tinted cottony

a g g r e g a t e s w i t h d i a m e t e r s o f . 0 l 0 t o . 0 4 5 m m . T h e b i r e f r i n g e n c e o f t h e
mordenite is very weak, and the refractive indices lie between I.472 arld

1.484. Approximatel.v 65 per cent of the sample consists of mordenite'

Authigenic opal and clinopti lolite(?) are also present in minor amounts,

occu.rin! together as pseudomorphs after shards. In nearly all cases opal

replaces the outer margin of the shards and clinoptilolite(?) fills the cen-

tral portion.
H.uty l iquids (Bromoform and methyl alcohol, sp' G' 2'30) were used

to separate the alteration product from the other constituents of the tuff,

und t-.uv dif iractograms and powder patterns were made of the aitera-

1 This paper is a portion of a study on the Esmeralda "Formation" supported by a

grant-in uid ito- the American Association of Petroleum Geologists'
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1. Mordenite from Aros, Isle of Mull, Scotland (alteration product of pitchstone
glass) (Harris and Brindley, 1954).

2. Hydrothermally synthesized calcium-mordenite (Ames and Sand, 1958).
3. Authigenic mordenite, Esmeralda "Formation," Nevada.

t ion product. This procedure positively served to identify the alteration
product as mordenite. Powder data of mordenite from the Esmeralda
"Formation," natural mordenite from Scotland, and hydrothermaily
synthesized calcium-mordenite are compared in Table 1.
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A MODIFIED GRAPHICAL METHOD OF ABSORPTION CORRECTION
FOR THE DISPLACEMENT OF LINES IN A POWDER PHOTOGRAPH

K. VrswaN.q.rHAN,l Dept. of Geology and'

Geophysi'cs, Uniaersity of Madros, Indi,a.

While working on the problem "Optical, chemical and s-rav studies of

the mineral suites of some South Indian rocks," the author had to take

a number of powder photographs and calculate the interpianar spacings

and cell dimensions. It was found that the most important sil icate min-

erals, such as garnets, pyroxenes and amphiboles' have fairl l ' large l inear

absorption coemcients, rr, and hence can be called, foilowing Peiset et al.

(1955), "stronglv absorbing specimens." Because of strong absorption,

these substances give rise to errors in the measured Bragg angles owing

to the displacement of powder lines. The aim of the present paper is to

show that the graphical method, suggested by Azaroff and Buerger
(1958) can be slightly modified for these "strongl1' absorbing specimens"

and that this method gives more accurate values than that of Ramberg

and Devore (1951).

In the course of this investigation all the polvder photographs were

taken in a 114.7 mm Seifert camera. Both Cu-Ka and FeKa radiations

were used. The powder was packed in a Lindemann tube' whose wall

thickness was very small. Much attention was not paid to the intensities

of the l ines. Only comparative intensities of the l ines were taken into

1 Present address: Institut fiir Kristallographie und Petrographie ETH, Ztirich, switzer-

land.


