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ABSTRACT 

The origin of cristoba lite has been invest igated in a se lect ion 

of soils f rom North Island . These include Tokoma ru silt loam in the 

Manawatu , and Hamilton clay loam, Naike clay and Te Kowhai s i lt loam 

in the Hamilton basin . The occurrence of cristobal ite , in con j unct ion 

with a s s ociated sand and silt mineralogy, has been used to interpret 

both the provenance of soil parent materials and aspects of soil 

gene s i s . 

Cristoba lite isolated from the soils is a-cristobalite ( opal-C)  

and is  inva riably accompanied by t ridymite ( t ridymite-M st ructure ) . 

SEM data suggest that rather than discrete phases , cri stoba l ite and 

t ridymite usually occur intergrown with each other . Togethe r they 

const itute up to 15%  of the soils examined and usually occur in 

higher concent rat ions in upper soil hori zons . Oxygen isotope 

abundances for cristoba lite and tridymite range from 7 . 5 -8 . 4  °/00 and 

are independent of grain s i ze and relat ive proportions of c ristobalite 

and t r idymite. These data ,  together with the highly ordered c ryst al 

st ructure and subhedral morphologies of grains , indicate that 

c r istobalite and tridymite formed at high temperature . Both are shown 

to occur in a number of the rhyolitic tephras f rom the Taupo Volcanic 

Zone ( e . g .  Aokautere and Okareka ashes) and leucocratic lavas from the 

Egmont cent re . Cristobalite and t ridymite in the soils the refore 

probably o riginated from volcanic sources . 

Various forms of amorphous silica were also identified in the 

soils  of the Hamilton basin . In upper soil horizons,  microfossils  and 

phyt o l iths dominate but at depth the Naike c lay and Hamilton clay loam 

cont a in two inorganic forms of amorphous silica . These comprise 



ii 

microspheres similar to t hose described in precious opal . Oxygen 

i sotope data ( 2 6 . 6 -2 6 . 9  °/00) a re consistent with their being of low 

t empe rature origin . 

In the Tokomaru s i lt loam, although the mineralogy is dominant ly 

qua rt zofeldspathic , va riat ions in sand mineralogy and sand chemi s t ry 

identify tephric additions at s pecific depths in the loess . Microprobe 

data on pyroxene s ,  amphiboles , gla s ses and t itanomagnet ites at these 

depths and in reference tephras f rom the Egmont cent re and the Taupo 

Volcanic Z one demonstrate that it is possible to ident ify the sources 

o f  the t ephras in the soil and so place some t ime constraints on the 

age of the loes s :  

0 -5 0  cm 

1 . 1 - 1 . 2 m 

1 . 2 - 1 . 3  m 

c .  1 . 6  m 

c .  2 . 0  m 

2 . 2 1 -2 . 3 4 m 

Mixed rhyolitic and andesitic tephra s from the Egmont 

cent re and the Taupo Volcanic Zone . These have 

accumulated during the last 1 1  ka . 

Rhyolitic ash,  t entatively correlated with the 

Rerewhakaaitu Ash ( 1 4 . 7  ka B . P . )  f rom the Okata ina 

centre . 

Andesit ic tephra from the Egmont centre . 

Ande s it ic tephra from the Egmont centre . 

Andesitic tephra from the Egmont cent re . 

Aokautere Ash ( 2 0  ka B . P . )  f rom the Taupo cent re . 

The distribution o f  phytolith types in this soil demonst rate a 

change at c .  50  cm depth which i s  interpreted a s  resulting f rom pos t ­

glacial afforestat ion . This i s  inferred to have occurred a t  1 1 - 1 2  ka 

B . P .  

Quart z accumulation rates demonstrate that there are markedly 

increa s ed rates of loess accumu lat ion f rom 1 4 . 7  ka to 12 ka , after 

which t ime there was a dramatic reduction . The loess that accumulated 

between these dates may not be so directly related to �old climate 

condit ions as to an increased supply of suitable material £rom local 

source s . 
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