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Abstract
TRIASSIC greywaekes and tuffs have been examined more especially horn the northern
part of the Taringatura Survey District, where there is a succession approximately
28,000 feet thick. A progressive increase in the degree, of albitization of detrital
plagioclase towards the base has been recognized and there are concurrent increases
in the amounts of secondary lime-bearing minerals. Abundant beds of glassy tuffs
were converted during diagenesis to zeolite rocks consisting mainly of heulandite or
analeime, and these minerals are still found in the upper parts of the succession.
Towards the base, analeime is now represented only by psoudomorphs and most masses
of devitrified tuffs have been converted to laumontite rock. Metasomatic effects
accompany these changes and in extreme cases quartz-albite-adularia-pumpellyite
metasomatites are developed. Chemical and spectrographic analyses are presented
to show the course of the changes. The metaniorphism is low-temperature hydro-
thermal in its effects although unrelated to igneous activity. It took place progres-
sively with increasing temperature under increasing load and was made possible
by vast quantities of water stored in volcanic glass and in zeolites of early formation.
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TEXT-FIG. 1.—Locality Jngtj of parts of Southland aiid Otago. The approximate distributions of certain pre-C'retaceous formation-
are indicated.
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INTRODUCTION
IN the northern part of the Taringatuira Survey District, Southland, New Zealand
(locality map. Text-fig. 1), pyroelastic materials make up a noteworthy part of
a Triassic greywacke succession about 28,000 feet thick (Coombs, 1950). During
the original work on the area it was noticed that thick beds of tuffs and tuffaceous
greywackes in the lower part of the section were extensively albitized, and
zeolitized beds, including beds of laumontite rock, were found to be widespread.
The curious alteration of these tuffs seemed worthy of further investigation.
Furthermore, the fact that a very large series of sediments is exposed in section,
unaffected by igneous intrusion and undeformed except by a great synclinal
fold, affords an opportunity to investigate any correlation between incipient
metamorphic effects and age or depth of burial of the sediments. The present
study is mainly concerned with these two problems.

Apart "from descriptions of conglomerate pebbles (Mackie, 1935, Watters,
1952) no accounts have been published of Southland Mesozoic petrography.
Descriptions of certain Triassic greywackes and semi-schists from the north
side of the Otago schist belt have been furnished by Mackie (1936) and Turner
in Williamson (1939), while simliar greywackes of less certain age have been
described by Amies (1950). The schists themselves (e.g., see Turner, 1938;
Hutton, 1940) lie to the north-east of the Southland Mesozoic sediments, being
separated from them by a belt of Late Palaeozoic greywackes and subordinate
volcanics.

There are several references to ash beds in rocks of Triassic age from western
Auckland (e.g., Henderson and Ongley, 1923, pp. 21-23; Henderson and Grange,
1926, p. 36) and in Southland (Cox, 1878; Rout and Willett, 1949, p. 300;
Watters, 1952). These occurrences do not appear to be associated with flow rocks,
nor have these been found at Taringatura. In Canterbury and the Southern
Alps, however, Triassic spilitic pillow lavas and ash beds occur at many localities
and are often accompanied by limestones and cherts (McKay, 1881a, 1881b;
Speight, 1928, pp. 9-10; Wellman, Grindley and Munden, 1952, p. 218). These
Canterbury and North Westland volcanics are in a region mapped by Wellman
(1952) as being of his "Alpine Facies". In the corresponding rocks of the North
Island, too, there are mimerous occurrences of volcanic rocks, some of them
possibly toeing of Triassic age—e.g., basic pillow lavas (Wellman, 1949) and
acidic tuffs and rhyoliteB (Ftraser and Adams, 1907, p. 43).

It is clear that Triassic vulcanicity was of great importance in New Zealand.
Near Taringatura it was "both prolonged and repeated as the present work will
shoAV. Several dykes and <boss-like bodies of porphyrite intrude Triassic sediments
in the Wairaki district (Rout and Willett, 1949; Park, 1921, p. 40) about a dozen
miles south-west of Taringatura and they may be connected with a late episode
of the same general period of volcanic activity, but with these possible exceptions,
the roots of the Southland Triassic volcanoes, which probably lay to the south
and west of Taringatura, remain %o he recognized, if indeed, they are not sub-
merged beneath the sea.

SUMMARY OF STRATIGRAPHIC AND FIELD RELATIONSHIPS
The structure and stratigraphy of Taringatura have already been described

and a map has been presented (Coombs, 1950). A new diagrammatic column


