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SUMMARY 

Zeolites and associated secondary minerals occur in the Waipoua Basalt 
which outcrops along the coast north of the Auckland University Field Club's 
scientific station at Kawerua, North Auckland. The species identified to date are 
presented. 

INTRODUCTION 

The geology of the Kawerua coastline and in particular the Waipoua Basalt 
Formation has been well documented (e.g. Hayward 1972, 1977; Wright, 1980), 
however there has been very little mention of the secondary minerals occurring 
in the basalts. Wright (1980) mentions calcite, occurring as fist-sized nodules 
and as dog-tooth-spar crystals up to 30mm long contained within a 2m thick 
dark green tuffaceous bed, about 2.5km north of Kawerua; and chabazite as a 
common accessory mineral in tephra deposits that occur in the vicinity of dike 
intrusions. Consequently it was decided to further investigate the coastal 
outcrops for the occurrence of other secondary minerals. This took place in 
1990, during the field club's annual Easter trip to the Kawerua scientific station. 

LOCALITIES 

A l l of the outcrops of Waipoua Basalt, on the section of coastline just north 
of the Wairau River mouth to south of the Kawerua Hut site were examined 
(Fig. 1). Some of the outcrops were only exposed at low tide. Several outcrops 
appeared to be quite dense in appearance, with no signs of cavities or secondary 
minerals, although some alteration minerals occurred due to weathering. The 
most prolific localities for secondary minerals occurred in the outcrops between 
the Wairau and Ohae River mouths. 

Locality 1 N Z M S 260 Sheet O06 Grid Ref. 492213 (Figs. 2 & 3). 

A small lava flow, approx. 150m - 200m wide, has many cavities, averaging 
5 - 15mm, filled with secondary minerals, including the calcium-rich zeolites 
chabazite, heulandite, levyne, stilbite and thomsonite. At the high tide mark, 
boulders, 30-60cm in diameter, and rubble of the same material as the lava flow 
were strewn about. This lava flow was quite different in appearance to the flows 
just to the north, which have more flow banding and unfilled vesicles (1-3mm). 

1 Tane, Vol. 33,1991 



Fig 1. Location map of the Kawerua area, showing lava Hows and locality sampling sites. 
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Locality 2 N Z M S 260 Sheet O06 Grid Ref. 494205 to 497204 

Walking south, the in situ outcrop first appears as shore platform but it is 
obscured by large boulders from the lava flow just to the north. In situ rocks are 
only exposed at low tide and have a reddish colour due to oxidisation. In the 
cavities, chabazite topped with barite seems to abound. As the exposure extends 
around to the south and upwards into the cliff it loses its reddish appearance and 
the cavities, which can be up to 10cm in diameter, are filled mainly with 
chabazite, barite and some calcite, which are all sometimes coated with a thin 
film of pyrolusite giving the minerals a shiny appearance. This is probably the 
calcite site of Wright (1980), as dog-tooth-spar crystals (Fig. 4) were found here 
on this trip. Thomsonite also occurs here, but it is rare. Just to the south of 
this outcrop is a small beach with a lot of rubble lying around, but this appears 
to have derived from locality 3. 

Locality 3 N Z M S 260 Sheet O06 Grid Ref. 497204 to 500203 

A very dark brown, blocky-type lava flow extends out. There are some 
zones of heavy mineralisation in the matrix, especially at the southern end of 
this flow, where the rock appears quite fresh. The most common minerals 
appear to be chabazite and thomsonite in cavities up to 10cm in diameter, and 
veins. From this point, south to the Ohae River mouth, dyke-like features 
project out with the areas between filled with much rubble at the high tide mark. 

Fig 4. Dog-tooth-spar calcite crystals from locality 2. The front crystal is 25mm long. The 
white flecks on the crystals are barite. 
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MINERALS 

Only the secondary minerals found within the cavities of the basalt have been 
studied. The species listed have all been identified by xray diffraction and if 
necessary further determination of chemical composition was made using the 
Energy Dispersion Analysis by Xray (EDAX) system on a Scanning Electron 
Microscope (SEM). Formulae are according to Fleischer (1987). 

BARITE B a S 0 4 

Colourless to white. Occurs most commonly at localities 2 and 3, as one of 
the last phases to crystallise. It appears as flattened tabular crystals up to 1mm, 
often forming rosette shapes (Fig. 5), especially in association with chabazite. 
Only one occurrence was found at locality 1, as a tuft of prismatic crystals and 
this was only detected using the S E M , but perhaps more wil l be found with 
further investigation. 

Fig. 5. Platey barite crystals, forming a Fig 6. Acicular barite crystals. Base of 
rosette-like shape, dotted with SEM photo = 80jim 
pyrolusite. Base of SEM photo = 
0.6mm 

CALCITE C a C 0 3 

White. Only found at locality 2, as dogs-tooth-spar crystals up to 25mm 
(Fig. 4). Seems to have crystallised first, followed by chabazite and barite. 

Manganocalcite (MnCaCO^) 
A manganese-rich variety of calcite. Occurs as acicular crystals in 

association with thomsonite and pyrolusite from locality 2. 

CHABAZITE C a A l 2

s i 4 ° 1 2 - 6 H 2 0 (Zeolite group) 
Colourless to white. The most abundant mineral, occurring at all localities. 

The largest single crystal was 5mm, from locality 1. The most common form 
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is pseudo-cubic rhombohedra (Fig. 7), often with interpenetration twinning. Fig . 
8 shows an unusual form of twinning. At locality 1, some chabazite tends 
towards "phacolitic" habit, with the edges of crystals becoming rounded. At 
locality 2, it is always associated with barite, and at locality 3 with thomsonite. 

HEULANDITE (Na ,Ca) 2 _ 3 Al 3 (Al ,S i )2Si 1 3 0 3 6 . 12H 2 0 (Zeolite group) 
Colourless. Occurs an fan-like tufts 1-3mm long on a greenish saponite-like 

matrix (Fig. 9). It only occurs at locality 1 and never with any other zeolites in 
the same cavity. The mineral is unusual because, although its crystal system is 
monoclinic, it takes on a pseudo-orthorhombic shape and seems to have an 
unusually long 010 axis. S E M study indicates that this could be in fact due to 
parallel twinning of the crystals on this axis (Fig. 10). 

L E V Y N E ( C a , N a 2 , K 2 ) A l 2 S i 4 0 1 2 . 6 H 2 0 (Zeolite group) 
White. Only occurs at locality 1 as interlocking hexagonal plates with 

bevelled edges, which always completely infills the cavity in a geode-like 
fashion. No other mineral has been observed in the same cavity. 

PYROLUSITE M n 0 2 

Black. Found at locality 2 as acicular tufts and thin coatings completely 
covering the other minerals. The last phase to appear. (See Fig. 5). 

SAPONITE (Ca/2,Na)Q 3 ( M g , F e + 2 ) 3 ( S i , A l ) 4 O 1 0 ( O H ) 2 . 4 H 2 O 
A bluish or greenish-brown lining of the cavity, occurring at all localities. 

It is usually the first phase to occur, however in one sample from locality 2 it 
occurs as a late phase appearing as small ball-like structures on top of the 
chabazite (Fig. 7). 

STELLERITE C a A l 2 S i 7 0 l g . 7 H 2 0 (Zeolite group) 
Colourless. Only 1 boulder, source unknown, containing this mineral was 

found and stellerite is the only mineral infilling cavities. Occurs as blocky 
orthorhombic crystals radiating out from the matrix in a geode-like fashion. 
(Fig. 11). The crystals are very similar in morphology to those described by 
Gottardi and Galli (1985, fig. 6.2J, p 290). 

STILBITE N a C a 2 A l 5 S i 1 3 0 3 6 . 1 4 H 2 0 (Zeolite group) 
Colourless to white. Occurs only at locality 1, often in association with 

chabazite and thomsonite, but as the first zeolite to crystallise. Crystals 
typically about l-2mm (Fig. 12). 
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Fig. 7. Pseudo-cubic chabazite showing 
interpenetration twinning, and 
balls of saponite. Base of SEM 
photo = 1.1mm. 

Fig. 9. Fan-like tufts of heulandite. Base 
of SEM photo = .65mm. 

Fig. 11. Blocky orthorhombic crystals of 
stellerite. Base of SEM photo = .5mm. 

Fig. 8. Unusual form of chabazite 
twinning. Base of SEM photo = 
.45mm. 

Fig. 10. View looking down a heulandite 
crystal, showing parallel twinning. 
Base of SEM photo = 60/un 

Fig. 12. Stilbite crystals. Base of SEM 
photo = .21mm. 
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THOMSONITE N a C a 2 A l 5 S i 5 O 2 0 . 6 H 2 O (Zeolite group) 
Colourless to white. The second most abundant mineral occurring in all 3 

localities. At locality 1, it either completely infills cavities as radiating ball-like 
structures, or occurs as acicular tufts in association with stilbite and chabazite, 
as the last phase to crystallise. At locality 2 the mineral is much rarer, occurring 
as "fluffy" infillings associated with manganocalcite, pyrolusite and barite. At 
locality 3, it always occurs coating chabazite either as needle-like acicular 
growths or as radiating flattened blades. 

Crystallisation Sequence 
These crystallisation sequences of the secondary minerals appear to be as 
follows: 
Locality 1: saponite -* stilbite -* chabazite -*• thomsonite -*> (barite) or 

saponite -* heulandite or 
levyne 

Locality 2: saponite -» calcite -* chabazite -* thomsonite -* barite -* 
(saponite) -* pyrolusite. 

Locality 3: saponite -* chabazite -» thomsonite -» barite. 
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