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compatible with the conclusion that although the altored rocks deviate notably
from their original composition, the metasomalism is complomentary and it is
unlikely that material was brought in from outsido the sedimentary pile.

The sequence of mineralogical changes (Fig. 2) may be summarized as follows:

(1) Alteration of pluss i tulls o heulandite or analeimo.

(2a) Replacement of ihe assemblago analeime-quartz by albite—quartz.

(2b) Replacement of houlandite by laumontite, and of detrital calciferous

plagioclase by albite and laumontite.
(3) Substitution of pumpellyite and prehnito for laumontite.
(4) Post-tectonic precipitation of stilbite in joints.

Tt is not possible in the Taringatura district to map sharply-defined zones
dependent on the stage of alteration, although beds above the present 17,000 ft
level are dominantly in honlandile—analeime slage whereas those below 17,000 ft
aro dominantly in a lawmontile slage, while a 'pr('.h‘nile—pwm1,7)(:/.1,;1/ilc stage appears
spasmodically towards the base. Observed assemblages of coexisting non-detrital

following. In cach case scaly phyllosilicates

minerals from Tarvingatura include the
of various shades [rom green to hrown and of moderate to high birefringence are

further possible phases.

Stage 1 (houlandite anadeime stage):
houlandite-montiorilonoid -quartz
houlandite-quartz -celadonito
analcime—quartz—celadonito
hculunditc—qum'Lw-culw(loni(;e»——sphonc.

Stage 2 (laumontito stage):
Jaumontite—albite—q uartz-celadonite—sphene
laumontitc—a,lbiLu-.:uln|lau'i:L—(pxm‘tz—ccla,donito
quartz—albite—adu laria—montmorillonoid—sphene.

Stage 2 or 3:
ulbite—quartx—chloritc——sphono
albite—chlorite—calcite—sphene.

Stage 3 (prehnite—pumpellyite stage):
qurtz—u]bitc~:\,(lul:u'in.—pumpcllyitc :
albite—chlorite-pumpellyite-sphene . '
albite—chlorite-prehnite—quartz.

Discussion. The relation of alteration to depth and hence by inference to
temperature, seems clear, although the gross overlapping of zones is to be empha-
sized. The sequence heulandite, laumontite, pumpellyite, prehnite, epidote is one
of decreasing hydration accompanied by release of silica as indicated in Fig. 3,
although in the case of the non-zeolites dehydration is complicated by changes in
the alumina content which must involve reactions with aluminous minerals such
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