
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



A MINER ALOGIC ~L AND TEXTURAL STUDY 

OF 

THE CE NTRAL NORTH ISLAND TEPHRA , OKAREKA ASH 

AND 

ITS OVERLYING TEPHRIC LOESS DEPOSITS 

A T~e=~3 Preser.:~d ~s Partial Fulfil ~me~t for 

by 

Lynette Anne Benny 

Massey University , 

New Zea land 

1982 

d; t: ! . ~! •• 



ACKNOWLEDGEMENTS 

I wish to thank my supervisors Dr . J . H. Kirkman , and 

Mr . R . 8 . Stewart for their guidance , encouragement and 

advice during my thesis work . 

I wish also to extend my thanks to Dr . W. A. Pullar and 

Mr N. M. Kennedy , Soil Bureau , Rotorua, for their 

inval uable assistance in collecting soil samples for 

this study , and worthwhile discussion in the field . 

I am grateful to Mr . D. Hopcroft and Mr . R . J . Bennett 

of the Electron Microscope Lab. D. S . I . R. , for their 

technical assistance in the electron optical work , and 

printing of the electron micrographs . 

ii. 

To Miss . J . S . Rowaxth and Mr . R . C . Wallace , my thanK s 

for your critical reading of , and helpful comments about 

the manuscript . 

I would also like to thank my mother , Mrs . A. F . Benny , 

who typed this thesis , and finally , both my parents for 

their continuing support . 

J 



iii . 

ABSTRAC T 

I n Central North Island , New Zealand , Post - Okare k a 

tephric loess rests upon Okareka Ash (c . 1 7 , 000 yea rs 

B .P. ) . Tephric loess accumulation occurred under semi ­

arid conditions which coincided wit h glacial advances 

in southern areas of New Zealand . 

Morphological an d grain - s ize evidence indicates the 

tephric loess has b een d e rived from a localised source , 

mos t probably that of Okareka Ash material , reworked 

and redeposit e d by aeo l ian processes . Optica l and 

electron optical evidence reveals that Okareka Ash 

particles are angula r and relatively unweat hered , 

whereas tephric l oess grains are subangula r a nd more 

weathered . 

The sand a nd clay mineralogy of the tgphra and tephric 

loess are similar . Sand fractions c ontain ma inly 

rh yol itic volc anic gl ass , qua r tz, plagioclase feldspar , 

biotite , hypersthene , hornblende , titanomagnetite and 

traces of cristobalite , tridy~ite and augite , whereas 

clay fractions contain ha lloysite , allophane , i mogo lite 

and g i bbsite in varying amounts . 

Grain - s ize analysis reveals Dkareka Ash deposits 

show de c r easin g mea n gra in - si ze wi th increasing distanc e 

from s ou rce, a r e poorly - sorted , fine - sk e we d, ~nd 

lep to/platykurt i c . In contrast to t e phra, tephric 

loe ss sample s exhibit a narrow mean grain - size range, 

and are better sorted, but show similar skewness and 

kurtosis values to ash . Grain - size results also 

indicate that due to minimal weathering of Okareka Ash 

and Post - Dkare k a loess, the distinc tion between the two 

d epos its i s less we ll - defin e d than data from similar 

depos its reported by Fisher (1966) . Furthermore , 

where ash depo s its are thin, in distal areas fr om 

source, and under certain environmental conditions , 

text u ral and mo~hological characteristics of the tephra 

are similar to those of the tephric loess. Nevertheless , 

grain - size para meters may be used to differentiate 

airfall tephra and tephric loess deposits , although this 



differentiation is enhanced by post - depositional 

weathering . 

The contrasting clay mineralogies of tephra and 

tephric loess samples from sections of similar 

topography, altitude , drainage and rainfall , 

illustrates the problems of field sampling in 

weathering studies . 

lV . 
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xiii . 

NOMENCLATURE 

Sections : (e xcept for Trunk Rd , sections sampled are 

given a letter s y mbol , listed below , with 
. . 
increa s in g 

dista nce from Okareka Ash source) 

G Gavin Rd 

A Okare k a Quarr y 

I Lynmo re 

H Te Ngae 

8 Pu keh angi Rd 

J Ngongot aha 

C Taru ke n ga 

D Dalbeth Rd 

E Highland Hill 

K Kuhatahi 

At Trun k Rd se cti o n, due to the thickness of Okare ka 

Ash , samples were labelled according to -

firstly , the p redom inance of 

R rh yo litic (pale grey ) 

or 8 basaltic (dark grey - black) materia l 

and secondly , the grain - size by a letter subscript -

A ash 

L l apill i 

c coarse 

f fine 

Ash and Loe ss : l oess samples were labelled -

L l oess 

A Ash 

and given a number subscript , from top to base , 

depending upon the number of samples taken -

e . g . Okareka Quarry - section A 

channel 
sampled AA 

upper 

mid 

basal 

Okare k a Ash 

Post - Okareka loess 



ABBREVIATIONS 

Al Al uminium 

~ angstrom ( 1 0- 1 m) 

An 

Cp x 

Bt 

cm 
DC 

anorthite 

augite 

biotite mica 

centimetre (1D - 2 m) 

degrees celsiu s 

differential therma l analysis 

XlV . 

DTA 

Fds 

g 

feldspar (in c ludes al kali and plagioclase) 

g r am 

> 

Hb 

H 

Opx 

IR 

kHz 

km 

Kw 

greater than 

hornblen de 

hydrogen 

hypersthen e 

infra - red spectroscopy 

k ilohert z 

kilometre 

kilowatt 

kurtosis 

less than 

Mz mean grain - s ize 

m metre 

mm 

0 

% 
Qz 

0 
(v)ps 

RI 

SEM 

Si 

SKI 

(s)fs 

sym 

°'I 
8 

micrometre 

milligram 

millimetre 

oxygen 

percent 

qu artz 

phi scale 

(10 - 6m ) 

(10- 3 g) 

(10 - 3 m) 

(very) poorl y - sorted 

refractive inde x 

scanning electron microscope 

silica 

s kewness 

(strongly) fine-skewed 

symmetrical 

sorting 

the ta 



N.B. 

FeD titanomagnetite 

TEM transmission electron microscope 

VG volcanic glass (rhyolitic) 

XRD X-ray diffraction 

for consistency all grain-size calculations were 

carried out at rm sizes to equal 0 (phi-scale) 

division s (e . g . 63fm 4.50) 

xv. 




