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4 wide range of silica content (Appendix 2) and high-

Heulandite exists over
could theoretically be dehydrated into high-alumina

heulandite (1b), thus:

5(Can, Novg)gAl 81005 241 1,0 = 3(Ca, Nity) Al Sip60 7 2411,0
heulandite (1h)
L 72 8i0, -+ 48 H,0

I
quartz water

clinoptiloiite (In)

"This reaction is complicated by the fuct that clinoptilolite tends to be richer in
alkalis than typical healandite and the chemieal nature of the parent ash may well
provide the main control over the composition of the phase found. Stilbite is
chemically equivalent to normal or high-alumina heulandite plus additional
water. Its position as @ low-temperature, post-orogenic joint-filling is therefore
not incompatible with the suggestion that temperature exercises a major control
over zeolite oceurrence in the Paringatura arca.

9.9.9 Hokonui Hills and south-cast Otago. Fquivalents of tho Trinssic beds of the Taringatura
Tills, as woll as overlying Jurassie formations, outerop ahmost continuously for 100 miles to
tho south-cast, where they poneh the sen. Seattered obsorvadions indiento similar alteration
phenomaena 1o Lhoso deseribed above, but it may o nobed that Inumontite roplees plagioclaso
sods of the Hokooui Hills (Coomns, 19062, p. 813) that can hardly havo boen
fined Tanmontite zono of Taringatura.

T whont 4000 [ of the Tower Middlo Prinssic siltstones oxposed on the constnear Kalka Point,
ovor 300 thin, water-luid ash bodi hnvo heen altered to hentonito containing houlanditized
(clinoptilolitie) pluss celivts, (o apeegates of heulandito, microcrystalline quartz andd clay
minorals, or to analeine and quartz sometimes partially replaced by albito. Coeladonite is
often present. Detrital culeilerous plagiocluse and forromagnesians aro largely unaltored both
associnted siltstones in which occeasional glass shards aro heulanditized,
dandite-analeimo stage of alteration as

in cortain Jurassic )
buriod as deeply as the vagruely de

in tho tuffs and in the
This part of the seetion is thus dominantly in the het
dofined for Taringatura.

At Nugget Point, soveral miles to the south-cast, Kaihikuan (Middle Triassic) ash is in part
houlanditized or bentonitic hut is mostly altered to Jaumontite in beds which are locally
metasomatized to albite rock. Plagioclase in tho tuffs and associated volcanic greywackes
and arcnites is often albitized, but relict andesine is sometimes found. Laumontito occurs in
minor crush zones. This part of the section is dominantly in tho laumontite stage of alteration,
but its structural relation to the arca of less altered Lower Triassic beds to the north of it is
not yet fully clucidated.

SpepEN (1956) has described both zeolitic and quartz-ulbitoq)rclmitro assemblages from
Jurassic beds in the Catling district still further to the south. A significant phenomenon noted
by SrEpEN is the direet replacement of caleiforous plagioclase by heulandite or analcime,
indicating that in the analeime-heulandito stage theso soolites are stable relative to plagioclaso
plus water, even though this alteration seldom proceeds far, presumably due to slow reaction
rates or lack of sufficient wator at tho grain boundarics. Tho Catling seetion described by
SrepeN, 11,700 ft thick, is dominantly in tho laumontite stage, although anomalously it is in

one of the upper formations that hoth the prehnite and hoeulandite—analcime assemblages were

observed.

2.2.3. Nelson and south-west Auckland. Andesitic volcanic greywackes, tuffs and siltstones
of the Mytilus beds (Otamitan stage, Carnian) at Wairoa Gorge, Nelson (0.U. 15822-15827)
show heulandite-analeime stage alteration, much as described for Taringatura, apart from
the abundance of calcito accompanying ono or other of these zeolites in the matrix. Near
Marakopa in south-west Auckland (0.U. 11426 et seq.), Middle to Upper Triassic beds (CAMPBELL,
1955) form the lower 11,000 ft of the west limb of a Triassic and Jurassic synclinal section
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