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The zeolite facies, with commwents i the interpretation of hydrothermal syntheses

5 1. Zeolites in sedimenlary rocks

3.1.1. U.S.8.R. Analcime, “mordenite” and laumontite have been reported
as authigenic cements in a wide varicty of sediments of Permian to Tertiary age
coming from vast arcas of Russia and Siberia (e.g. RENGARTEN, 1940, 1945, 1950;

BoLbyYREVA, 19563; DzorsnNipzi and SKHIRTLADZE, 1953; Bur’yaxova, 1954,
1956; Vasi'ev, 1954; KoLpix and PIMBURGSKAYN, 1955; Kossovsgaya and
Sierov, 1955; Vasin'sy, KoLy and Krasyova, 1956). According to BusHINSKY
(1450) associated authigenic minerals in Upper Jurassic and Cretaccous clays,
sandstones, marls and chalk of the Russian platform include glauconite, opal,
chalcedony, quartz, montmorillonite, nontronite, caleite, pyrite or marcasite,
hvdromica and the phosphates kurskite and francolite.

" On the basis of its refractive indices and platy habit as figured by BusniNsky
and in the absence of X-ray data, the present writers believe that much of the
“mordenite” of the above authors is likely to be clinoptilolite, the silica-rich
variety of heulandite. VASIL'EYV (1954) gives a table of crystallographic measure-
ments of erystals isolated from the phosphorites of Kashipur, and shows that they
compare closely with those of Daxa (1892) for “mordenite.” DANA’s erystallo-
araphic data were obtained from material from Hoodoo Mts., ‘"Wyoming, which
was subsequently taken by Scmariur (1932) as his type clinoptilolite, and shown
by Hey and Baxnistir (1934) to be silica-rich heulandite. Crystallographically
this is quite distinet from true mordenite.

The Russian authors do not appear to have recognized any zoning in the
oceurrence of the above zeolites; in fact in two cases (RENGARTEN, 1950; KoLBIN

and PIMBURGSKAYN, 1955), analcimie and lanmontite occur together, whereas in

southern New Zealand they are characteristic of, though not confined to, two
distinet depth zones. Significan’ 1o the concept of mineralogical zoning with
depth is the work of Kossovskay i and Siturov (1955) who recognize a progressive
sequence of changes in the alteration of clastic biotite to chlorite at varying depths
in more than 5000 m of Perminn, Jiurassic and Cretaccous sediments of the
Verkhoyansk geosyneline in north-cast Niberia.  Laumontite is recorded as
oceurring as a cement in the Lower Cretaceous members, whereas the cement in the
Upper Permian consists of quartz and albite with new-formed limonito and
rutile, and in the Lower Permian of quartz and muscovite. Subsequently (1956)
the same authors reported authigenic epidote in the same pile of sediments.

3.1.2. U.S.A. The work of Bravrwy (1928, 1929), Ross (1928, 1941) and
KeLLer (1951, 1952, 1953) on very low temperature sedimentary analecime is well
known. Huapy (1952) has detected the mineral in a Colorado oil shale while
Fosrrr and Frrcur (1946) and Rozexparn (1957) have found it in coal. Similarly
Braymrrrrr and Posxgack (1933) and Knrr and Camerox (1936) have demon-
strated the common occurrence of clinoptilolitic heulandite partly preserving
glass shards in bentonites, while GiruerT and McANDREWS (1948) have described
authigenic heulandite cement in Miocene sandstone from Santa Cruz Co., Cali-
fornia.

Laumontite cements have been reported by Ginserr (1951) from Mendocino
Co., California, by KaLey and Haxsox (1955) from Miocene feldspathic sandstone
at a depth of 11,000 ft in a well in San Joaquin Valley, California, and by Hearp
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