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iii, 

The d l i ~ o c e n e  I'e %uL t i  Grous  i n  R a i t o r o  County ,  Nor th  I s l a n d ,  

f l e w  Zealand,  is  d i v i d e d  i n t o  two s u b g r o u p s ,  s i x  f o r m q t i o n s  and  

s e v e n  l i m e s t ~ n e  members; s i x  o f  t h e  members are new. The s t r a t i g r a p h i c  

d e f i n i t i o n ,  d i s t r i b u t i o n ,  t h i c k n e s s ,  l i t h o l o g y  and c o n t a c t s  of  n u j o r  

r o c k  u n i t s ,  a n d  t h e  t h r e e  d i m e n s i o n a l  r e l a t i o n s h i p s  between them, 

are d e s c r i S ? d  and  f i g u r e d  i n  d e t a i l .  Rapid l a t e r a l  and  v e r t i c a l  

l i t h o l o g i c  v a r i a t i o n  i n  s t ra ta  is  accomodated by r e c o g n i t i o n  o f  31 

l i t h o f a c i e s ,  

Te K u i t i  s e d i m e n t s ,  which i n c l u d e  main ly  b i o c l a s t i c  l u t i t e s ,  

b i o c l a s t i c  a r e n i t e s  a n d  b i o c a l c a r e n i t e s ,  were d e p o s i t e d  i n  s u b l i t t o r a l  

w a t e r s ,  f rom a few t o  a b o u t  700 m e t r e s  d e p t h ,  a s  s e a s  t r a n s g r e s s e d  

s o u t h  o v e r  a t o p o q r a p h i c a l l y  subdued,  b u t  l o c a l l y  v a r i e d  l a n d s c a p e  

c u t  i n  Hesozo ic  l u t i t e s  and  a r e n i t e s .  D i s t r i b u t i o n  of  ma jo r  p a l e o -  

t e c t o n i c  e l e m e n t s  i n d i c a t e s  t h e  g r o s s  s e d i m e n t a r y  env i ronmen t  w a s  

one  o f  a n o r t h - f a c i n g ,  p a r t l y  e n c l o s e d  b a s i n  w i t h  a p rominen t  n o r t h -  

t r e n d i n g  median basement r i d g e  ( P i o p i o  High) i n  t h e  s o u t h .  D e p o s i t i o n  

c o n t i n u e d  u n t i l  t h i s  r i d g e  was a l m o s t  c o m p l e t e l y  b u r i e d ,  a t  which 

t i m e  t h e  Te K u i t i  embayment expanded r a p i d l y  a n d  l i n k e d  w i t h  more 

s o u t h e r l y  b a s i n s .  The c o n t a c t  w i t h  t h e  o v e r l y i n g  Mahoenui Group is 

g e n e r a l l y  con fo rmab le  i n  Yaitomo County. 

F o r m a t i o n s  a n d  members a r e  commonly bounded by u n c o n f o r r n i t i e s ,  

ma in ly  d i s c o n f o r m i t i e s ,  some o f  which p r e s e r v e  f e a t u r e s  c o n s i s t e n t  

w i t h  t h e i r  i n t e r p r e t a t i o n  as  submar ine  ha rdg rounds .  The unconform- 

i t i e s  r e c o r d  p e r i o d s  o f  e r o s i o n  o r  n o n - d e p o s i t i o n  d u r i n g  ma jo r  down- 

ward s h i f t s  i n  b a s e  l e v e l  c o n t r o l l e d  p a r t l y  by e u s t a t i c  s e a  l e v e l  

changes .  

Comprehensive p a l e o n t o l o g i c a l  c h a r t s  a r e  p r e p a r e d  f o r  e a c h  

f o r m a t i o n  and  a g e  r e l a t i o n s h i p s  e s t a b l i s h e d .  H a c r o f o s s i l s  a r e  

g e n e r a l l y  s c a r c e ,  a n d  dominated  by t h i c k - s h e l l e d ,  e p i f a u n a l  b i v a l v e s .  

F o r a m i n i f e r a  a r e  more abundan t  a n d  a r e  ma in ly  b e n t h o n i c  forms .  Form- 

a t i o n s  may s t r a d d l e  N e w  Zea land  s t a g e  b o u n d a r i e s  a n d ,  w i t h i n  Xaitorno 

County,  a r e  n o t  s t r o n g l y  d i a c h r o n o u s ,  

P r i z a r y  s e d i m e n t a r y  s t r u c t u r e s  i n  a r e n i t e s  a n d  c a l c a r e n i t e s  

i n c l u d e  ma in ly  t h i n l y  bedded wavy-, l e n t i c u l a r - ,  a n d  c r o s s - s t r a t i -  

f i c a t i o n  formed by t h e  s ~ r e a d i n g  and  i n t e r f e r i n g  o f  sand  s h e e t s ,  

s and  r i ~ b o n s  and  ssnd waves a c r o s s  e x t e n s i v e  a r e a s  o f  f l a t  s h a l l o w  

sea f l o o r ,  n o s s i b l y  u n d e r  the  i n f l u e c c e  o f  t l d n l  c u r r e n t s .  L u t i t e s  

a n d  muddy a r e n i t e s  a r e  mass ive  and  b i o t u r b a t e d .  

A new c l a s s i f i c a t i o n  f o r  mixed t e r r i q e n o u s - a l l o c h e m i c a l  r o c k s  

i s  p roposed  2nd  a n  X-ray t e c h n i q u e  deve loned  f o r  n o d a l  a n a l y s e s  

o f  l u t i t e s ,  Chc p e t r o g r ? n h y  o f  i n d i v i d u 3 1  l i t h o f a c i e s  i s  d e s c r i b e d  

ar id  i l 1 u s t r a t ; e . j .  i n  d e t s i l .  and s u ~ n a r i s e d  on  p i e  diagrams. V a r i a t i o n s  

il the kind, ; ! innt i tg ,  z , s s ,  s o r t i n g  and a b r a s i o n  o f  h i o c l a s t s ,  i n  



t he  k i n d  ~ n d  q u a n t i t y  o f  m a t r i x  a n d / o r  c e n e n t ,  a n d  i n  t h e  

c o n t e n t  o f  g i a u c o n i t e  and t e r r i g e a o u s  sand  and  mud s e r v e  t o  

d i s t i n ~ u i s l l  :he v n r i z ~ s  l i t h o f a c i e s .  

31,)c.I as t s  a r e  d e r i v e d  p r i n c i p a l l y  from b r y o z o a n s ,  e c h i n -  

o i d s  and b e n t h o n i c  f o r a m i n i f e r s  a n d ,  t o  a  l e s s e r  e x t e n t ,  from 

c o r a l l i n e  a l g a e ,  p l a n k t o n i c  f o r a m i n i f e r s ,  m o l l u s c s  and  b r a c h i o -  

pods. S i l i c i c l a a t s  i n c l u d e  ma in ly  q u a r t z , o l i g o c l a s e  - a n d e s i n e  

p l a g i o c l a s e  , p o t a s h  f e l d s p a r ,  m o n t n o r i l l o n i  t i c  c l a y s  a n d  g l aucon-  

i t e .  Q u a r t z  and  fe ldsp2 . r  were d e t r i  t a l l y  i n h e r i t e d  from Mesozoic 

basement  r o c k s ;  m o n t n o r i l l o n i t e  formed f r o n  t h e  mar ine  d i a g e n e t i c  

t r a n s f o r m a t i o n  o f  v e r m i c u l i t e  and  :iegraded c h l o r i t e  and  i l l i t e  

d e r i v e d  f r o n  G l i g o c e n e  s o i l s ;  g l a u c o n i t e  d e v e l o l e d  from mont- 

m o r i l l o n i t i c  c l a y s  u n d e r  s p e c i f i c  e n v i r o n m e n t a l  c o n d i t i o n s .  

Complete  c h e m i c a l  a n a l y s e s  o f  s e v e n  g l a u c o n i t e  c o n c e n t r a t e s  a r e  

p r e s e n t e d  and  compared w i t h  p u b l i s h e d  a n a l y s e s .  The p r i n c i p a l  

non-opaque heavy m i n e r a l s  i n  t h e  g r o u p  a r e  z i r c o n ,  e p i d o t e  a n d  

a p a t i t e .  Sediment  p o r e s  a r e  i n f i l l e d  w i t h  g r a n u l a r  and  r i m  o r t h o -  

s p a r i t e  cement ,  o r  by a v a r i e t y  o f  m a t r i x  m a t e r i a l s ,  i n c l u d i n g  

m i c r i  t e ,  c a l c i l u t i  t e  a n d  l u t i  t e .  

P e t r o l o g s  d i s p l a y  t h e  v e r t i c a l  v a r i a t i o n  i n  p e t r o g r a p h i c  

p r o p e r t i e s  t h r o u g h  t h e  g r o u p  a n d ,  i n  c o n j u n c t i o n  w i t h  g r a i n  s i z e  

a n a l y s e s  o f  i n s o l u b l e  r e s i d u e s ,  a r e  u sed  t o  i n t e r p r e t  t h e  e n e r g y  

l e v e l  o f  t h e  env i ronmen t  o f  a e p o s i t i o n  o f  i n d i v i d u a l  r o c k  u n i t s .  

Te K u i t i  s e d i m e n t s  a c c u ~ u l a t e d  u n d e r  a spec t rum o f  e n v i r o n m e n t a l  

e n e r g y  c o n d i t i o n s ,  r a n g i n g  from q u i e t  t o  s t r o n g l y  a g i t a t e d  w a t e r s .  
,--I  he p r imary  Te  K u i t i  s ed imen t  w a s  dominated  by m e t a s t a b l e  

magnes iun  c a l c i t e  a n d ,  l e s s  a b u n d a n t ,  a r a g o n i t e  s k e l e t o n s .  These  

s k e l e t o n s  underwent  s y n d i a ~ e n e t i c  s t a b i l i s a t i o n  r e a c t i o n s  a t ,  o r  

c l o s e  be low,  t h e  s e a  f l o o r .  La rge  q u a n t i t i e s  o f  s k e l e t a l  a r a g o n -  

i t e w e r e  d i s s o l v e d  from t h e  sed imen t  b e f o r e  l i t h i f i c a t i o n ,  Aragon- 

i t e  w a s  p r e s e r v e d  o n l y  where a n a e r o b i c  c o n d i t i o n s  were m a i n t a i n e d  

i n  t h e  s e d i n e n t .  S t a b i l i s a t i o n  o f  magnesium c a l c i t e  g r a i n s  i n -  

v o l v e d  t h e  t e x t u r a l l y  n o n - d e s t r u c t i v e  p r o c e s s  of  i n c o n g r u e n t  

d i s s o l u t i o n ,  which y i e l d e d  a r ep lacemen t  p r o d u c t  o f  c a l c i t e .  

S o u r c e s  o f  ZaCO f o r  cement i n c l u d e d  ( a )  s o l u t i o n  o f  a r a g o n i t e  
3 

g r a i n s ,  (b )  i n t e r g r a n u l a r  s o l u t i o n  of b i o c l n s t s  :<nd, most i a p o r t -  

a n t ,  (c) p e r v a s i v e  s o l u t i o n  o f  S i o c ; x s t s ,  unde r  s h a l l o w  b u r i a l  

l o a d s , a t  t h o s e  l e v e l s  i n  t h e  s e d i ~ e n t  r e l a t i v e l y  e n r i c h e d  i n  

s i l i c l c i a s t i c ,  hnd e s p e c i a l l y  mudcy, r a t e r i a l ,  G i s s o l v e d  CaZO w a s  3 
prec in i .  t a  t e d  s s  c a l c i t e  c ~ ~ c z t  i n  ~ 5 j a c e n t  o r  n e j r b y  sed imen t  l a y e r s .  

>. p r a g ? ? e t i c  sec!uence of  d i a g e n e t i c  e v e n t s  i s  e s t a 5 l i s h e d  f o r  

t h e  { : rcup .  

f i n a l l y ,  O l igocene  pa l eoqeography  a n d  p a l e o c l i n a t e  are o u t -  

l i n e d  a n d  a synthesis  of  t h e  e s v i r o n ~ e n t  of  f c r ~ a t i o n  and d e p o s i t -  

i o n a l  h i s t o r y  o f  sedirncfi ts  o f  t h e  2e K u i t i  S r ~ u p  i n  '4aitomo County 

i s  e s t a b l i s h e d .  




















