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" We shall never achieve harmony with land, any more we 

shall achieve justice or liberty for people. In these higher 

aspirations the important thing is not to achieve, but to 

strive ...... " 

Aldo Leopold 
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ABS TRACT 

Thi s stu dy i nvo lved the recogn i t i on and description of t e phr a , 

l ahar and debri s  ava l anche depo s i t s  generated from a c t ivi t y  

c entred at Egmont Vo l c ano over the l as t  Q . l 3 0kyrs B . P .  

S tratigraphic re l ationships between the various cover b e d  

depo s i t s  o f  north- eastern and cent r a l  T ar anaki a r e  d i s cu s s e d  and 

the i r  d i s tribut i ons mapped where pos s i b l e .  

The s t r at i graphi c record indi c at e s  that t ephra emi s s ion and l ahar 

i nundat ion are typi c a l , recurri ng f e atures o f  Egmont Vo l c ano . 

Average periodi c i ty for moder a t e  t o  major s i z e d  eruptions (>107 
m3 ) m ay be a s  frequent as, one eve ry 2 5 0  years. T e phr a s  from 

Egmont Vo l c ano h ave b e e n  corre l at e d  to both the a dj ac ent W ang anui 

and Waikato di stri c t s . 

S ix rhyo l i t i c  t ephras e rupte d  from the Cent r a l  North I s l an d  have 

b e e n  i de nt i f i e d  in T a ranak i  and are e s pe c i a l l y  v a l u ab l e  a s  

w i despr e a d  time p l ane s within the ande s i t i c  cover b e d  suc c e s s ion . 

A t  l e a s t  thirteen l ahars are s hown t o  h ave been depo s i t e d  over 

extens ive are a s  o f  the ring p l a i n  dur i ng the l as t  2 2 . 5 kyrs B . P .  

Many o f  t h e s e  l ahars b e c ame channe l i s e d  w i t h i n  s t r e am and river 

c a t c hment s to extend to the North T aranaki coas t l i n e . 

P art i al or comp l e t e  col l ap s e  o f  E gmont Vo l c ano at Q . 2 3 kyrs and 

much e a r l i e r  a t  Q . l OOkyrs B . P .  generated l arge vol ume d , debri s 

ava l anche s that spread princip a l l y  over a wide north - e as t e rn to 

south- e a s t ern arc . The resul ting depo s i t s  are char a c t e r i s e d  by 

extens ive area s  of mound s  now dee p l y  bur i e d  by a younger l at e  

P l e i stocene a n d  Ho l ocene tephra mant l e . 
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The s t rat i g raphy o f  an a l te rnat i ng s e quence o f  r e ddi sh ( S - units ) 
and ye l l ow i s h  ( L - units ) medi a l  beds w a s  a l so i nve s t ig a t e d . 

Gener a l l y  t he i r  thinning p attern i s  s imi l ar to that o f  coarse a s h  

a n d  l ap i l l i  s ugges t ing tephric origin . The thinning p a t tern o f  L 

uni t s  however ,  i s  occas iona l ly interrupte d  by l oc a l i s e d  

overthi ckening and indi c a t e s  l o ca l i s e d  a eo l i an depo s i t ion during 

coo l to co l d  c l imatic periods . The b i o s t r a tigraphi c record 

construct e d  f rom pol l en ex aminations support the clima t i c  

interpr e t a t i ons m a d e  from t h e  medi a l  s t r a t igraphy . 

The measurement o f  quartz content i n  medi a l  uni t s  i s  s hown to b e  

a part i c u l a r l y  u s e fu l  p a r ameter for a s s e s s i ng p a s t  c l imat i c  

conditi o n s . Two p e ak s i n  qu artz i n f l ux were recorde d and 

corre l ated to the full-g l ac i a l  p e r i o d s  of oxygen i s otop e  stages 2 

and 4. 

Forming the North Taranaki coasta l p l a in a r e  f iv e  upl i fted marine 

terraces ,  t h at provide a Q.0.45 M a  r e c o r d  of s u c c e s s ive s e a  l eve l 

osc ill a t i ons w i th mode r a t e  to l ow r a tes of c ru s t a l  de formati on . 

The p r e s e n t  extent o f  the s e  t e r r ac e s  is r e l ate d to l ahar depo s i t s  

w i thin the i r  cov e r  beds which have repeat e d l y  advanc e d  the 

coas t l i n e  and ret arded coa s tal e ros ion .  
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CHAPTER 1 

INTRODUCTION 

The T a r anaki Vo l c anic S u c c e s s ion i s  a group o f  four Qu aternary 

ande s i t i c  vo l c anoe s  whi c h  c o l l e c t ive l y  form the c o n struc t ional 

l andscape o f  the T aranaki P eninsu l a .  The three m a i n  vo l c anoe s ,  

Mt . Egmont , Pouak a i  Range and Kai t ake Range define a vo l c ani c  

l ine ament a l ong whi ch vo l c an i sm appears t o  have m i g r a t e d  south

e a s twards over the l as t  c . 0 . 5 mi l l ion y e a r s  ( P l at e  1 . 0 1 ) .  M i nor 

outcrops o f  volcanic bre c c i a s  i n  the vi c in i ty of N e w  P lymouth 

repres ent a fourth , o l de r  ( � . 1 . 7  mi l l ion y e a r ) vo l c ano ,  now 

represented by P aritutu and the S ugar Lo a f  I s lands . 

T aranaki volc anoes may b e  c l as s i f i e d  a s  a high - p o t a s s ium andesite 

a s soci a t i on , ch aracter i s e d  by high Al203 and tot a l  alk a l i s  and by 
l ow T i02, t o t a l  Fe and MgO re l at ive to typ i c a l  ande s i t e s  ( Ne all 

e t  a l . 1 9 8 6 ) .  Avai l abl e  geochemi c a l  data s how di s t inct 

compos it i on a l  dif ferenc e s  b etween the T a r anak i ande si t es and 

t hose o f  the T aupo Volc ani c Z one ( e . g .  Co l e  1 9 6 9 , 19 7 8 ; Hackett 

1 9 8 3 ) that appear to be l i nke d  ( Hatherton 1 9 6 9 ; N e a l l  e t  a l . 

1 9 8 3 ) with the pres ent subduction regime beneath t h e  Centra l  

North I s l and . The chemi c a l  charact e ri s t i c s  o f  the T ar anaki 

ande s i t e s  are cons i s tent with the i r  pos i t i on further from the 

t rench and depth to the underthrus ting P a c i f i c  P l at e . 

The dipping p l ate boundary i s  expre s s e d  by a z on e  o f  e a rthquak e  

f o c i  ( Hatherton 1 9 70 ; Ad ams and W a r e  1 9 77 )  w h i c h  d eepen from e ast 

t o  west to 2 5 0km depth . A sma l l  number o f  very d e e p  e arthquake 

foci at about 6 00km depth i n  Taranaki are thought to b e  c a u s e d  by 

a det ached s l ab of  the subducting p l at e  (Adams and F e rri s 1 9 7 6 ;  

Chr i s to f f e l  and Cal haem 1 9 7 3 ) since they l i e appro ximate l y  2 5 0km 

b e l ow the l ower margin o f  the s e i smica l ly c ont inuous B enio f f  Zone 
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Plate 1 . 0 1 :  Taranaki Volcanic Succession with Egmont Volcano ( l e f t ) , 
Pouakai Volcano ( ce n t re ) and Kai t ake Volcano ( l e f t ) . 
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and are separated from the main z one o f  e ar thqu ake s  by a 

s e i smi c a l ly quiet region . 

Under l ying the Vo lc an i c  S u c c e s s ion and extending we s twards b eyond 

the edge of the continent a l  she l f  is the T aranaki B as i n , whi c h  is 

f i l l e d  with up to 7 000m o f  L ate Cretaceous to P l io - P l e i stocene 

s ediments ( K a t z  1974; McB e ath 1 977) . The T a ranaki B as i n  was 

subdivi ded on the b a s i s  of preva i l ing de formation s ty l e  ( Knox 

1 9 8 2 ) into three structur a l  unit s  whi ch were s e p a r a t e d  by 

t ectonic l ine ament s , a c ro s s  whi ch a di s t in c t  change in structural 

s tyl e occurs . The s e  l in e aments - the T aranaki B ounda ry Fau l t , the 

Cape Egmont Fau l t  Z one and the Cook - Turi Line ament , consist of a 

c ompl ex zone o f  en- e che l on north -west and s outh - e as t  di pping 

norm a l  to reve r s e  f aults . In gene r a l , a c t ivity a l ong the Cape 

Egmont Fault Zone and Cook - Turi Line ament i s  rest r i c t e d  to a f ew 

f a u l t s  that p e rsi s t e d  throughout Pl iocene - R e cent t ime. Movement 

a l ong other f au l t s  di e d  out dur i ng L at e  M i o c ene t ime and othe rs 

were trunc ate d f o l l owing the deve l opment o f  the b a s a l  Pli o c e ne 

unconformity and subs e quent marine transgr e s s i o n  ( Pi l aar and 

Wake f i e l d  1 9 7 8 ) .  

1 .2 VOLCANI C  S ETTING 

Egmont , the young e s t  and mos t  souther l y vo l c ano o f  the Taranaki 

Vo l c ani c Succ e s s ion , is the s e cond highes t  moun t a i n  i n  the North 

I s l and and the l arge s t  ande s i t i c  s t rata -vo l c ano in New Z e a l and . 

Over a hori zont a l  di s t ance o f  2 5km the s l op e s  o f  Egmont Vo l c ano 

r i s e  from s e a  l eve l to a summit at 2 5 18m e l ev a t i on ; a vert i c a l  to 

hor i z ontal ratio ( V : H )  of 1 : 1 0  ( Ne a l l et a l . 1 9 8 6 ) .  I ts s lopes 

w i thin a 9 . 6 km radius o f  the summ i t , are cons e rv e d  i n  Egmont 

Nat i on a l  Park . 

Egmont Vo l c ano c an be sub - divided into uppe r  and l ow e r  se c t i ons. 

The upper s e c t ion compri s e s  princ i p a lly l av a  f l ows that have been 
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extruded over the l as t  £ . 1 0kyr B . P .  and forms a prominent cone 

with a sma l l summ i t  crate r . The l ower s e c t ion , vo l umetric a l ly 

much l arge r , compri s e s  vo l c anic l as t i c  m a t e r i a l  that has b e e n  

depo s i t e d  over the l as t  £ . 1 3 0kyrs B . P .  forming a g e n t l y  s l op i ng 

surf a c e  that f l attens away from the upp e r  s e c t io n . Thi s s e c t ion 

has been named the ring plain and is near circu l ar i n  out l ine 

except wher e  Pouakai Vo l c ano and the E l tham l ahari c p l ane z e  

bre aks the l andsc ap e  i n  the north , and where i t  merg e s  w i t h  a 

h i l ly l ands c ap e  o f  upper Terti ary marine mudstone s and s andstones 

i n  the e a s t  ( Fi gure 1.01). 

The Egmont r i ng p l ain in the v i ci n i ty o f  I ng l ewood i s  border e d  by 
an anc i ent l aharic p l ane z e  mappe d  by H ay (1967) a s  E l tham L ahars 

(F i gure 1.01). The southern margin o f  th i s  pl ane z e  approximat e s  

t o  the upthrown s i de o f  the nor t h- e a s t  trending I ng l ewood Fau lt .  

I n  thi s vic in i ty ,  the p l ane z e  i s  extens ive l y  di s s ec t e d  and forms 

a r emnant sur face ( Ne a l l 1982). As the p l anez e  gradu a l l y  dips 

t ow ards th e c o a s t , i t  b ecome s l es s  di s s e ct e d  with w i de p l anar 

int e r- f l uve s and deep l y  entr enched north- s outh trending river 

v a l l eys w i t h  s t e ep s l op ing v a l ley s i de s  and w i d e  f l oo dp l ains . The 

s e award margin of the p l ane z e  i s  marked by a prominent c li f f , cut 

dur i ng a subsequent , high s e a  l eve l event . 

Immedi a t e l y northward o f  the E l tham l ah a r i c  p l ane z e  on the North 

T a r anaki c o a s t a l  p l ain are s eve r a l  up l i f t e d  marine terrac e s  

running roughly para l l e l  to the p r e s ent c o a s t l ine ( Figure 1 . 0 1 ) .  

The s e  t e r r a c e s, descend step - l ike t o  the c o a s t  from up t o  2 0km 

i n l and and f rom over l O Om above p r e s ent s e a  l eve l . Only a narrow 

s t r i p  o f  c o a s t a l  p l ain is pre s e rved north o f  Whi t e c l i f f s  t o  

b eyond Awak i no , buttre s s e d  inl and by h i gh e r  di s s e c t e d  c l i f f s  and 

narrow t e r r a c e  remnants . Further south , the North T aranaki 

c o a s t a l  p l a i n  and terraces p a s s  into the dominant l y  

vo l c ani c l a s t i c  stratigraphy o f  the Egmont r i ng p l a i n . 



FIG. 1.01 Principal Physiographic Units of Taranaki 
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CHAPTER 2 

TEPHROSTRATI GRAPHY AND TEPHROCHONOLOGY 

OF NORTH- EASTERN AND CENTRAL TARANAKI 

2. 1.0 Introduction 

2.1. 1 Previous Work 

Evi dence o f  r ecent vol c an i c  activi ty at Mt Egmon t  w a s  f i r s t  

r ecogni s e d  b y  A . W . Burre l l  who in 1 8 8 3  o b s e rv e d  p um i c e  f ragments 

l o dged i n  the forks of l iving matai ( Prumnop i ty s  t a x i f o l i a ) tre e s  

( O l iver 1931). T h e  e ar l i e s t  pub l ished sugg e s t i on o f  r e cent 

a c t ivi ty so f ar traced is by Skeet ( 1 9 0 1 ) who note d : 

" Judging from the d i f f erent l ayer s  o f  pum i c e  and e ar t h, I 
th ink ther e  have b e en thr e e  compar ative l y  r e c e n t  eruptions '' 

In 1 9 2 9, a M aor i oven or 'umu' was found c l os e  t o  the s i t e  of the 

Strat for d  Mount a i n  Hous e , beneath the previou s l y  r ecogni s e d  

pumiceous deposit now forma l ly named t h e  B urr e l l  l ap i l l i  ( O l iver 

1931 ; Dru c e  1 9 6 6 ) .  About thi s t ime Gr ange and T ay l o r  were 

conducting the f ir s t  soil survey o f  T aranak i i n  whi ch two f urther 

w i de spr e a d  t ephr a  shower s  wer e  r e cogni s e d  as s o i l f ormi ng . The 

S trat for d  A s h  ( Shower ) was mapped betwee n  a p o i n t  6km south o f  

W a i t ar a  to a point 5 km north o f  Normanby ; whi l e  t h e  Egmont Ash 

( S hower ) w a s  mappe d  to the north an d south of the s e  poin t s  

( Gr ange a n d  T aylor 1 9 3 3 ) .  The Strat ford A s h  w a s  t hought t o  

over l i e  t h e  Egmont Ash , t o  form the p ar e nt m a t e r i a l  o f  four 

princ i p a l  soi l seri e s . Two maj or soi l s e r i e s  were r ecogni s e d  on 

E gmont Ash . 

I n  1 9 6 2 We l lman reported numerous thin ande s i t i c  a s h e s  

i nt erbedded within Holocene coas t a l  s e c t i on s  a long the Nor t h  

T ar anaki c o a s t l ine . T h e  upper ashe s were corre l at e d  with t h e  

' l a s t  Egmont eruptions ' i . e .  t h e  Burr el l  S hower ( O l iver 1 9 3 1 ) ,  

Newa l l Ash ( T ayl or e t  a l . 1 9 5 4 ) and St r a t ford A s h  ( T ay l o r  e t  a l . 

1 9 5 4 ) ,  whi l s t  bene ath the s e  ashes , f ive previ ou s l y  unr ecogni s e d  
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erup t ive s were i dent i f i e d  - thre e grouped into S tent Ash and two 

into Onaero P umi c e . 

L at e r  Druce ( 1 9 6 6 ) ,  out l ined the mos t  recent vo l c an i c  hi story o f  

Egmont Vo l c ano b y  de scribing , mappi ng and approximat e l y  dating 

vol c ani c ash and l api l l i  l ayers i n  p e at and s o i l on the upper 

f l anks of the vo l c ano . Nine e ruptives were group e d  into thre e 

formations th at were cons i dered t o  have b e e n  erupted from Egmont 

Vo l c ano s ince c . 1 6 0 0  A . D .  The i n f l uence of the s e  tephras on s o i l  

deve l opment in the D awson F a l l s  region w a s  the subj e c t  o f  a study 

by Tonk i n  ( 1 9 7 0 ) . 

The f i rs t  det a i l e d  i nve s t i g a t i on o f  prehi stor i c vo l c ani c a c t ivity 

at Egmont Volc ano w a s  that of Ne all (1972), who reported upon the 

t e phras mantling the wes t ern T aranaki lands c ape . Ten n ew tephra 

form a t i ons and cons t i tuent members were named ( F i gure 2. 01). The 

o l des t  o f  these new l y  name d t ephra form a tions was cons i dered to 

repre sent the e ar l i es t  t ephra erup t e d  f rom Egmont Vo l c ano . In 

1 9 8 4 ,  Franks described in det a i l  tephra b e d s  wi thin the 

previ o u sly de f ined Egmont and S trat ford Ashe s in E a s tern T ar anaki 

( Figure 2 . 02 ) .  The s e  beds compri s e d  the i nforma l ly de fined 

K aupokonu i , Maket awa and Manganui t ephr a s  ( Mc G l o ne e t  a l . 1 9 8 7 ) 

whi ch overl i e  the forma l ly de fine d  I ng l ewood and Kori t o  T ephras 

( Ne a l l 1 9 7 2 ) ,  whi ch in turn ove r l i e  the i nforma l ly de fined E 5  

( younges t ) ,  E 4 , E 3 , E 2 , E l  and Mahoe ( o l de s t ) t ephra uni t s  

( Franks 1 9 8 4 ) . 

2 . 1 . 2  Compos i t i on o f  the Egmont and S trat ford Ashes 

The S trat ford Ash and Egmont Ash origina l ly de f i ne d  by Grange and 

T ay l or ( 1 9 3 3 ) were arb i t r ar i l y  named ' As h ' rather than ' Ashe s ' or 

' Ash- beds ' . The 1 9 3 3  pub l i c at i on was s upp l ement e d  by an 

unpub l i shed intern a l  report which de s c r i b e s  i n  det a i l  many 

additional S trat ford Ash ( Shower ) loc a l i t i e s  and s e c t ions but no 

type s e c t i ons were ever des ignated .  Origina l ly the ashes 
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( Showe r s ) w e r e  as sumed t o  b e  young e r  than t h e  mudf1ow d e po s i t s  o f  

t h e  Opunake and Okato d i s t r i c t s  b u t  l at e r  thi s w a s  shown t o  be 

only p a rt i a l l y  correct ( Ne a l l 1 9 7 2 ) .  S ubsequent pub l i c a t i ons 

r e f e r  s p ec i f i c a l l y  to S tr a t ford Ash and Egmont A s h , e . g .  D ruce 

( 1 9 66 )  corre l ated four di s crete pumi ceous tephra uni t s  ( P4 ,  P3 , 

P 2  and P 1 ) a l ong the S tr a t ford P l ateau Road with the ' S t r a t ford 

A s h ' of T ay l o r  ( 1 9 5 3 ) .  

I n  1 9 7 2 , Nea l l subdivi ded the Egmont Shower in We s te rn T a r anaki 

into two s e p arate formations : the O akura Tephra ( upper ) 

cons id e r e d  to be l es s  than ( NZ 1 1 4 4A ) 6 , 9 7 0  ye ars +/ - 7 6  y e a r s  

B . P .  and t h e  Okato Tephra ( l ower ) b e tween NZ 1 1 44 A  a n d  ( NZ 9 4 2A ) 

1 6 , 100 +/- 2 0 0  years B . P .  The Korito T ephra overlyi ng O akura 

Tephra w as considered to f orm the 1 owermost part of the 
previously designated S tr a t f o rd Ash (Nea1l 1972). 

On the eastern lower flanks o f  E gmont Vol c ano in S tr a t f o r d  County 
Ai tken e t a l . (1978) further res tr i cted the usage o f  t h e  t e rm 

' S tr a t ford Ash'. Here , Row an and L owgarth soi l s e r i es w e r e  

d i f ferent i ated from S trat ford s o i l seri e s  on are a s  with a younger 

unnamed lithi c l api l l i  depo s i t  over l ying ' S trat f or d  Ash ' , i n  

e f f ec t  de f ining the uppe r  l im i t  o f  S trat ford Ash .  Thi s unnamed 

depos i t  w as informa l ly r e f e rr e d  to a s  the Manganui tephra by 

Whi t eh e a d  in 1 97 6 . 

Mor e  recently in the s ame s e ctor , Geddes & Ne a l l ( 1 9 8 2 ) and 

Frank s  ( 1 9 8 4 ) recognis e d  a s equence o f  f ive inform a l l y  de s ignated 

tephras c omprising S trat ford Ash ,  extending f rom the b a s e  o f  

Manganui t ephra t o  the b a s e  o f  E 3  tephra uni t ( Fi gure 2 . 0 2 ) .  

P rominent l ap i l l i  uni t s  within thi s stratigraphi c interv a l were 

o b s e rved by Franks to be " cr e amy c o l oured and l e s s  weathered " .  

Egmont Ash bene ath was foun d  t o  c ompri s e  three i n f o rm a l l y n amed ,  

o range c o l oured and we l l  weathered t ephra uni t s . I t  i s  worthy to 

not e  that the b a s a l  boundary for the Egmont Ash has never been 
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de f i ne d . Thi s s tudy , based on the t e phro s tratigraphy i n  north

e a st e rn and central Taranaki , emphas i s e s  the compos i t e  nature of 

the Strat ford and Egmont Ashes whi ch are shown t o  compri s e  

numerous tephra uni t s  depo s i t e d  over a cons iderab l e  l ength o f  

t ime . O n  thi s b a s i s  the term s  'St r a t ford Ash' ( Shower ) and 

' Egmont Ash ' ( Shower ) are there fore cons i dered r e dundant . 

2 . 1 .3 Nomenclature 

The t e rm ' tephra ' was introdu c e d  by Thorarins son ( 1 9 4 4 ) and l ater 

de f ined by him ( in Pul l ar e t  a l . 1 9 73 p . 4 9 7 ) as  " a l l  the c l a s t i c  

vol c an i c  materi a l s whi ch during an erupti on a r e  t r ansported from 

the c r a t e r  through the air " . 

A sub s equent prob lem aro s e  as t o  whether th e  t erm shou l d  include 
both f a ll and flow deposits. Thorarinsson (1974 p . xv i i  - xvi ii) 

a dvi s e s  that h e  h a d  not wish e d  t o  r e s tr i c t  the u s e  o f  thi s 

d e f init ion (195 4), but h ad not s e r i ou s l y  cons i de r e d  i nc l uding 

flow depo s i t s  in the orig i n a l  de f i n i t i on .  Co l e  and Kohn ( 1972 )  

sugg e s t e d  that al l predominat e l y  uncons o l i dated pyroc l as t i c  

materi a l s  be des ignated tephra a n d  i f  the i r  origin w a s  known , be 

d e s igna t e d  t ephra - f a l l or tephra - f l ow .  A l though thi s  u s age i s  

wi de l y  u s ed ,  a recent trend i n  New Z e al and and the Uni t e d  S t ates 

h a s  been t o  l o o s e ly equ ate t ephra with pyro c l a s ti c  f a l l depo s i t s  

a n d  t h e  t e rm ignimbrites ( we l de d  o r  unwe l de d ) for pyroc l as t i c  

f l ow depos i t s . Thi s usage o f  tephra i s  adopted here . 

T ephra a s  a term i s  appropri a t e  t o  t h i s study b e c au s e  i t  app l i e s  

i n  a lith o l ogic s e n s e  to t h e  w i d e  s i z e  r ange o f  materi a l s  ( ash , 

l api l l i , b l ocks ) making up uncons o l i dated depo s i t s  with a gene t i c  

connot a t i o n  as  to i t s  origin . 

D e sc r i p t ive s i z e  terms o f  F i sher ( 1 9 6 1 ) f or teph r a  are de f ined as 

f o l l ows: b l ocks > 6 4mm ;  l ap i l l i  6 4mm - 2 . 0mm ; c o a r s e  a sh 2 . 0  -
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0 . 2 5mm and fine ash < 0 . 2 5mm .  Th e s e  grade s correspond with s i z e  

groupings u s e d  i n  s edimentology . 

I n  d e s c r i bi ng weathered f ine grained tephr i c  m a t e r i a l s  i n  

T a r anaki , s o i l part i c l e  s i z e  c l a s s  n ames a r e  not u s e d . The 

concept of e i ther texture o r  part i c l e  s i z e  is here cons idered not 

app l i c ab l e  to amorphous materi a l s ,  p a rt i c u l arly if they c annot be 

di spersed readi l y . Cons equent ly no s o i l p art i c l e  s i z e  c l as s  names 

are u s e d  i f  the exchange comp l ex is dominated by amorphous 

materi a l s . 

I n  thi s study ,  s i x  c l as s e s  f rom the And i s o l  P ropo s a l  ( Smith 19 84) 

are adopted to d e s cribe the changi ng f i e ld char a c t e ri s t i c s  o f  

and es i tic tephr a-beds w i t h  dist ance f rom e ruptive sourc e . The s e  

cl a s s e s, b a s e d  on combinations o f  b o t h  p ar t icl e s i z e  and 

min e r a l ogy , were orig i na l ly propos e d  by S m i th ( 1 9 8 4 ) a s  new 

improved c riteri a  for c l as s i fying vo l c an i c  s oi l s . The s e l e c t ed 

c l a s s e s  u s e d  here i n  thi s study are de f i ne d  a s  fo l l ows : 

Pumi c e ou s  

More t h a n  6 0% o f  t h e  who l e  s o i l i s  comp o s e d  o f  pum i c e- l i k e  

f ragments coarser than 2mm , with i n su f f i c i ent f i n e  e arth t o  fi l l  

inte r s ti c e s  coarser than l mm i n  a t  l e ast 1 0 %  o f  the vol ume o f  the 

s oi l ; pumiceous f ragment s are two thirds or more o f  the f ragment s 

co a r s e r  than 2mm . 

A shy 

More than 60% o f  the who l e  s o i l ( by weight ) vo l c anic a s h , 

c i nders , pumice , or other vitric vo l c ani c l a s tic s ; l e s s  than 3 5 %  

( by vo l ume ) i s  2mm i n  di ameter o r  larger ;  water r e tention a t  1 5 -

bars i s  l e s s  than 3 0 %  on undr i e d  s amp l e s  o f  fine e a rth , and l e s s  

t h a n  1 2 %  on a i r  dried samp l e s . 
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Ashy - Pumiceous 

Thirty - f ive p e rcent or more by vo l ume is gre a t e r  than 2mm ; pumice 

or pumi c e - l ik e  fragment s l arger than 2mm are two - third s o r  more 

( by vo l um e ) o f  the fraction gre ater than 2mm ; f i ne e arth fraction 

i s  otherw i s e  ashy . 

Medi a l  

L e s s  than 3 5% ( by vo l ume ) i s  gre a t e r  than 2 mm ; w a t e r  retention a t  

1 5 - b ars i s  1 2% or more o n  previou s l y  dri e d  s amp l e s ; or water 

retention a t  15 - bars o f  undr i e d  s amp l e s  is  between 3 0  and 10 0 % ; 

the exchange c omp l ex i s  dominated by amorphous m a t e ri a l s . 

Medi al - P um i ceous 

Thirty-five percent or more (by volume) is greater than 2mm; 

pumice or pumice-like fr agmen t s  larger than 2mm are two - th irds or 

more (by volume) of the fraction greater th an 2mm ; f i ne e arth i s  

otherwi se medi a l . 

Hydrou s 

Less than 3 5 %  ( by volume) is gre a t e r  than 2 mm ; w a t e r  retenti on at 

1 5 - bars is 1 00 %  or more on undri e d  s amp l e s  of the fine e arth ; the 

exchange c omp l ex is dominated by amorphous m at er i a l s . 

2 . 1 �4 Isopachs 

In thi s s t u dy the di stribution of t ephra marker b e d s  is b e s t  

de fined b y  i sopach maps . I rregular o r  d i scont i nuous thi ckne s s e s  

were avo i ded . With di s t ance from Egmont Vo l c ano t ephra marker 

beds thin mark e d l y  and i t  become s i ncre a s i n g l y  d i f f i cu l t  to 

obtain r e l i ab l e  thickne s s e s . I ncre a s e d  d i s p e r s a l  of coar s e  grains 

i n  a matrix of medi a l  materia l  mak e s  thickne s s  determinations 

addi t i on a l ly di f f i c u l t .  
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A l l i so p a chs w i th the excep tion o f  the Manganui t e ph r a  s how a 

thickening t owards Egmont Vo l c ano, whi c h  i s  interpreted a s  h aving 

been the approximate s i t e  o f  the s ource vent . Caut i on mus t  b e  

exerc i s e d  i n  a dopting thi s approach however ,  bec au s e  the m a x i mum 

thi ckne s s  might be displaced downwind ( i.e. Walker 1980; Sarna

Wojcicki & Shipley et al. 1981; Dzurisin 1981) or more than one 

maximum may occur within a single tephra-fall sheet (i.e. Larson 

1937; Bogaard 1983). 

2 . 1 . 5  S trat i graphi c  Procedure 

In We stern T a r anaki and e s i t i c  teph r a  form a t i ons wer e  de f i n e d  by 

Nea l l  ( 1 9 7 2 ) in a manner s imi l ar t o  that o f  rhyo l i t i c  tephra 

form a tions - the l ower contact w a s  u s ua l ly marked by a c o a r s e  

lap i ll i  horizon r e s t i ng on a bur i e d  soi l o f  medi a l  m a t e ri al o f  

f ine ash grade . T h e  upper cont a ct w a s  bounded above by a b u r i e d  

s o i l  whi c h  w a s  u s u a l ly deve l op e d  wit h i n  the t o p  l O c m  o f  tephra. 
The recogni t i on o f  buri ed soi l s  b e tween the forma t i ons indi c ated 

that ne a r l y  every boundary was marked by a p e r i o d  of  minimal 

depo s i t io n, w i t h  a s so c i a t e d  weathe r i ng and minim a l  erosion . Thi s 

boundary w a s  recogni s e d  a s  a paraconform i ty by Ne a l l  ( 1 9 7 2 ) 

f o l l owing the t e rmino l ogy o f  Dunbar and Rodgers ( 1 9 5 7 ) . 

On the north- e a s tern and cent r a l  l ower f l anks o f  Egmont Vo l c ano, 

and e s it i c  tephra marker beds o ften do not h ave the we l l  deve l oped 

p a 1 eo so l s  o r  bur i e d  soil s  which have b e e n  mo s t  appropr i a t e  in 

de f ining rhyo l i t i c  or ande s i t i c  form a t i o n a l  boundar i e s  e l s ewhere . 

The absenc e  o f  p rominent buried s o i l s  on the l ow e r  e astern f l anks 

of Egmont Vo l c ano i n  cont r a s t  to W e s t e rn T a r anaki where mor e  

prominent s o i l s  are preserved, sugge s t s  t h a t  f i n e  a s h  and l ap i ll i  

a ccumu l a t e d  m o r e  r a p i dly in t h e  e a s t  and north- e a s t . 

Ande s i t i c  t ephra formations are de f i n e d  i n  thi s s t u dy in t e rms o f  

e i ther - ( a )  con s t i tuting a sing l e  d i s c r e t e  regiona l  marker b e d  
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o r  ( b )  a s e t  o f  c l os e ly spaced t ephra s  that merge together w i th 

d i s t ance from erup tive source . Andes i t i c  t e phra formations are 

interc a l a t e d  with medi a l  materi a l  of  e i ther tephr i c  or c ombi n e d  

tephr i c  and a eo l i an origin . I rr e s p e c tive o f  orig i n , e ach i n t e r 

b e d  o f  medi a l  mater i a l  forms p art o f  a ' so i l  a c c e s s ion ' and 

repre sents a period o f  intermi ttent accre t i on o f  f ine grained 

vo l c anic l as t i c  materi a l s  with a s s o c i ated weathering . Because the 

medi a l  inter - bed need not be genet i c a l ly r e l ated t o  either the 

over ly i ng o r  unde r ly i ng t e phra b e d , it there fore remains unname d . 

For e ach ande s i t i c  tephra formation d e f i n e d  here a type s e c t ion 

and type area o f  speci f i e d  extent is d e f i n e d . Thi s is thought 

necessary for the preservation of a p e rmanent s t r a t i graphi c  

record of weakly consolidated tephras, because tephra type 

sections exposed in road cutting s  are very vulnerable to erosion, 

reafforestation, road reconstruction and other e ngineering works. 

I f  neces sary another type section m ay p r ac t i c ab ly be e s t ab l i sh e d  

within the defined type area. Many r e ference localities h a v e  b e e n  

des i gnated (Figure 2.03) to show lateral variation and for ea s e  

o f  future tephra corre l ation throughout the region . 

2 . 1 . 6  Methods o f  S tudy 

Over 7 0 0  s e c t ions were examined i n  d e t a i l ext end i ng f rom the 

e a s tern 4 5 0m contour o f  Egmont Vol c ano to s i te s  j us t  above s e a  

l ev e l  a l ong the North Taranaki c o as t l ine . S up p l ement ary 

inve s t i g a t i ons were a l so c arri e d  out within Egmont Nation a l  P ark . 

On the e a s tern and south - e a s tern l ower f l anks o f  Egmont Vo l c ano 

t e phra b e d s  are b e s t  expre s s e d  in numerou s , near vert i c a l  road 



F I G .  2 . 0 3  R e f e r e n c e S e c t i o n s  



1 7  

s e c t�ons o f  appre c � abl e l at e r a l  extent . Here , depo s i ti o n  o f  

t ephra h a s  occurred l arge l y  uninterrupted f rom e ro s i on o r  

buri a l  b y  l aharic depos i t s . 

O n  the north- e astern l ower f l anks there are fewer road exposure s .  

Thus mappi ng and corre l at i on o f  tephra beds w a s  determined f rom 

exposures w i thin deep drains and f a rm cuttings . In thi s s e c to r  

tephra beds are frequent ly i nterstrat i f i e d  with numerou s l ah a r i c  

depos i t s . Corr e l a t i on h a s  been a dv anced b y  an extens ive network 

of gas and water pipe l ine s , new roads and quarri e s  due to r ecent 

dev e l opment o f  petrochemi c a l  indu s t r i e s  throughout the region . 

2 . 1 . 7  Tephra Depos i ts 

T h e  t ephr a s r e cogni s e d  a s  mo s t  u s e fu l  f o r  corre l a t i ng a n d  d a t i ng 

purpo s e s  o c c u r  n e a r  to s ou rc e , a r e  c ommo n l y  t h i c k  and / o r  c o a r s e  

g r a i ne d ,  and compr i s e  l i t ho l o g i c a l l y  d i s t i n c t  l ayers t h a t  h ave 

r e s i s t e d  p o s t - d e po s i t i on a l  p e doge n i c  m i x i ng . In c o r r e l at i ng 

a n de s i t i c  t e ph r a  m arker beds d i f f i cu l t i e s  a r i s e  i n  the f i e l d  f r om 

( a ) l at e r a l  vari abi l i ty i n  part i c l e  s i z e  and l i tho l o gy o f  t e p hr a  

const i tuent s ; ( b )  l o s s  o f  i denti fying chara c t e r i s t i c s  a s  

individu a l  tephr a s  thin and/or merge from source t o  grade i nt o  

medi a l  beds ; and ( c )  t h e  masking e f fe c t s  o f  p o s t - depo s i t i o n a l  

mixing a n d  weathering i n  t h e  soi l forming env i ronment . The two 

l atter prob l ems h av e  been overcome by examin i ng s i t e s  wher e  

e stuarine , peaty or l acustrine s ed iments pre s erv e  d i s c r e t e  

dominant l y  unwe athered ash a n d  l ap i l l i  b e d s . Here , many 

conformab l e ,  o f ten thin fine a s h  l ayers are p r e s e rv e d  b e tween the 

mor e  prom inent t ephra marker beds . Thi s is i n  mark e d  cont r a s t  to 

the soi l forming env ironment where such thin f i ne ash l ayers 

c annot b e  macroscop i c a l l y  i dent i f i e d  b e c au s e  they h ave b e e n  

mod i f i e d  b y  p e dogenic mixing and trans formed into e i th e r  m e d i a l  

o r  hydrous materi a l s . 
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Thi s s tudy i dent i f i e s  tho s e  Egmont - source d  tephra s  extending 

throughout much o f  north- e a s t ern and cent r a l  T ar anaki whi ch are 

l ik e l y  to extend into other adj a c ent d i s t r i c t s  of the North 

I s l and . 
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2 . 2 . 0  TOKO TEPHRA SUB - GROUP TEPHROS TRATIGRAPHY 

2 . 2 . 1  

Toko Tephra Sub - group i s  named a f t e r  the e a s t  T a r anaki f a rm i ng 

communi ty o f  Toko , � . 9 . 4km e a s t  o f  S tr a t ford B orough . On the 

l ower e as t e rn f l anks o f  Egmont Vo l c ano Toko Tephra S ub - group 

i n c l u d e s  nine t ephra formations wi th a t  l e a s t  thirty- three 

con s t i t u ent coarse ash and l api l l i  uni t s  ( Figure 2 . 04 ) . I nc l uded 

within the sub - group are two unname d  l ap i l l i  b e d s . Toko Tephra 

Sub - group i s  interc a l ated with medi a l  inter - b e d s  o f  Sl ( se e  

Chapter 4 ) . 

Type S e c t i on 

The type s e c t i on d e s ignated here for Toko Tephra Sub - group occurs 

c . l 3 . 2km south - e as t  f rom E gmont s ummi t at a prominent north

f a c i ng road cut o n  Opunake Road , 0 . 5 km we s t  of Mang atoki S t r e am 

bri dge and 0 . 9 km e a s t  o f  the j unct ion o f  Opunake R o a d  with Uppe r  

P a lmer Road , ( Q2 0 / 1 1 9 0 2 7 ) ( S ect i on 6 o f  Appendix 1 ) .  

Upper and L ower Contacts 

On the l ower e a st ern and north- e a s t e rn l ower f l anks o f  Egmont 

Vo l c ano , the uppermos t  formation of Toko Tephra Sub - group i s  

Manganu i  t ephra . Thi s tephra i s  s e p a r a t e d  from c o ar s e  ash and 

l api l l i  d i s p e r s e d  i n  medi a l  mat e r i a l  that cons t i tu te s  the t o p so i l  

deve l op e d  o n  the pres ent day ground sur f ac e . O n  t h e  upper f l anks , 

Manganui t ephra i s  overl ain by inform a l l y  named t e phras ( i . e . 

Maket aw a  and Kapokonui tephras ) ,  whi c h  are pres ent l y  be ing 

s tudied by other rese archers . The s e  inform a l l y  named t ephra s  may 

l ater , be p r ac t i c ab l y  incorporated within the sub - group . 

I n  the south- e as tern sector , the l owermos t  form a t i on o f  Toko 

Tephra Sub - group is Mahoe Tephra . Thi s t e phra i s  s e p arated f rom 

cons t i tuents o f  upper Tuna Tephra S ub - group b e l ow ,  by < 0 . 5m o f  
medi a l  m a t e ri a l . 
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Composite Strat igraphic Co lumn 
Toko Tephra Sub-group 

( i n t e r c a i c a t e d  b y  5 1 )  

M a k e ta w a  tephra 

M g . d  

M g . c  Manganu i  tephra 

M g . b  

M g . a  

l l . b  

l ng lewbod Tephra 

i l . a  ( N e a l l 1 9 7 2 :  R e d e f i n e d  t h i s  a t u d y )  

W A I M i H i A  T EPtlBA 
J . b  

J . a  

M a n . b  

M a n .  a 

W . f  

w .o 

W . d  

W . c 
W . b  

W . a  

u n n a m e d  t e p h r a  

u n n a m e d  t e p h r a  

D 

u n n a m e d  t e p h r a  

K a p . J  

K a p .l 

K a p . h  

�:g:P 
K a p . e  

K a p . d  

K a p . c  

K o p . b  

K or i t o  T e p h r a  

( N e a i i  1 9 7 2 )  

Mangatok i  Tephra 

( N o w  F o r m a t i o n )  

Tarik i  Tephra 
( N e w  F.o r m a t l o n )  

Waip uku Tephra 

( N e w  F o r m a t i o n ) 

K a ponga Tephra 
( N e w  F o rm a t i o n )  

K onin i  Tephra 
( N e w  F o r m a t i o n )  

Mahoe Tephra 
( N e w  F o r m a t i o n )  

_ _ _ _ _ _ _ _ _ _ j 
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Thicknes s  Vari a t i on 

The princ i p a l  thinning direction o f  Toko T ephra S ub - group extends 

from the Egmont Vo l c an i c  Centre towards the east and south - e a s t . 

I n  thi s d i r e c t ion , the pattern o f  th i nning appe ars more rapi d ,  

th an th a t  obs e rved for the northern and north - e a s tern sectors . A 

maximum recorded thi ckne s s  o f  � . 4 . 2m for Toko Tephra Sub - group 

w a s  obtained at the type s e c t ion , 0 . 9 km e a s t  of Mahoe in the 

south- e astern s e c tor . D e t e rmining the axi s  o f  d i s tr i bu t i on , i s  

prec luded by i ncomp l et e l y  expo s e d  s e c tions o r  l ah a r  buri a l  t o  the 

e a s tern and north - e as tern s ectors . 

W i th i n c r e a s i ng d i s t ance from E gmont Vol c an i c  Centr e , coar s e  ash 

and l ap i l l i  beds th at c ompri se Toko Tephra Sub - group vi s i b l y  thin 

and become f i ne r  grained . The number of t ephra beds in the 
p ro f i l e  a l so visi b l y  decl ine , accomp ani ed by a s t e a dy incre ase in 
the propo rt i on of e i ther ashy and/or medi a l  material w i th i n  the 

s ame pro f ile . Near Maho e , Toko T ephra Sub - group compri s e s  at 

l eas t  3 5  t ephr a  beds , with as many proportionate l y thinner me di a l  

and/or a s hy inte r - beds . However near I ng l ewood , only � . 1 0  tephra 

beds occur with proportionate l y  th i cker medi a l  inter - beds . In 

S outh T ar anaki and on the North T ar anaki c o a s t a l  p l ain , tephra 

b e d s  o f  T oko T ephra Sub - group are only rarely vi s ib l e  i n  a 

pro f i l e  that compr i s e s  a lmos t  ent i r e l y  o f  medi a l  materi a l . 

Age 

The age r ange of Toko Tephra Sub - group i s  determined from the 

p o s i t ion o f  radioc arbon dated p e a t s  and woods w i th respect to 

const i tuent tephra formations and the rhyol i t i c  chronohori z on -

Waimih i a  T e ph r a . On thi s  bas i s , Toko Tephra Sub - group h a s  an 

e s t imated age ranging b e tween � . 3 . 0  kyrs B . P .  ( s e e  Manganui 

t ephr a ; th i s  Ch apter ) and � . 1 1 . 5 kyrs B . P .  ( s e e  Mahoe Tephra ; thi s 

Ch apt e r ) .  
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Manganui t ephra 

( informal format ion ) 

Manganui tephra was first recogni s e d  and mapped on the upper and 

l ower e a st e rn f l ank s  of Egmont Vo l c ano by Ne a l l i n  unpub l i shed 

work subsequent t o  h i s  1 9 7 2  pub l i c at ion . It w a s  Whi t eh e a d  ( 1 9 7 6 ) 

however ,  who i nforma l l y named Manganui tephra a f t e r  the Manganui 

River t h a t  f l ows e as twards from Egmont Vo l c ano , c ro s s i ng S t ate 

H ighway 3 just north o f  Midhur s t . 

On the upper e as t e rn f l anks o f  Egmont Vo l c ano, Manganui teph r a  

compr i s e s  a c l o s e l y  spaced s e t  o f  four l i thic coars e ash and 

l ap i l l i  b e d s  separated by up to O . l Om of hy drous or medi a l  

m ateri a l  ( e . g .  Sec t i on 1 o f  F i gu r e  2 . 0 5 ) .  Th e s e  b e d s  a r e  he re 

i n f orma l l y n a m e d  Mg . a  to Mg . d  i n  o r d e r  o f  de c r e a s i ng age .  On t h e  

l ow e r  e a st e rn f l ank s only Mg . a , Mg . c  and Mg . d  are c l e ar l y  

i dent i f i e d  as l ayers, e i ther merging together or s e p ar a t e d  by 

th in ( < 0 . 0 2m ) medi a l  materi a l . 

Criteria 

Uni t s  of Manganui t ephra compri s e  pro fus e ,  f irm , finely ve s i cu l ar 

s cori aceous and very f i rm l i thic c o ar s e  a s h  and l ap i l l i  whi c h  are 

moderate l y  we l l  to poorly sorted . I t  is m a s s ive to shower b edded 

and dark greyi sh brown ( 1 0YR 4 / 2 ) ,  grey ( 1 0YR 5 / 1  - 4 / 1 ) and dark 

grey ( 7 . 5YR N4 / ) in c o l our . 

Re ference S e c t i ons 

A type s e ct i on is yet to be de f i n e d  by other r e s e archer s , but a 

r e f erence s e c t ion i s  here des ignated a s  S tr a t ford Mounta i n  Road 

a t  P 2 0 / 0 5 5 1 03 , ( 1 , 0 4 0m a l t i tude ) .  The upper part of thi s s e c tion 

w a s  previou s l y  des cribed by Druc e  ( 1 9 6 6, p . 3 8 )  ( Se c t i on 1 o f  

Appendix 1 and Figure 2 . 0 5 ) . 
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Maketawa t ephra 

O . OOm - - - - - - - - - - - - - D i s t inct and w avy boundary - - - - - - - - - - - - - - - -

0 . 0 8m 

0 . 3 lm 
Mg . d  

0.02m 

O . l lm 
Mg . c  

O.l l m  

0.0 6 m  
Mg . b  

0 . 0 4m 

O . l Om 
Mg . a  

0.04m 

0.1 9m 

D ark brown ( l OYR 3 /3 ) ,  f i rm ,  weakly deve l oped 
coarse b l ocky s t ructured hydrous materi a l . 
Sharp and w avy bound a ry . 

Profuse , very f i rm to f i rm ,  s hower bedded 
moderate ly sorted t o  poor l y  sorte d ,  grey , 
very dark grey , greyi s h  b rown and dark 
greyi sh brown , f ine t o  c o a r s e  l ap i l l i . S h arp 
and wavy boundary . 

D ark y e l l owi s h  brown ( l OYR 3 / 6 ) ,  very f i rm ,  
we ak l y  deve l op e d  c o a r s e  b l o cky s tructured 
medi a l  materi a l . S harp and w avy boundary . 

Profus e , uns t r a ti fi e d , l o os e , moderate l y  
sorte d ,  very d a rk grey ( 7.5YR N3 / )  f i ne t o  
medium l ap i l l i . Many very fine reddi sh 
ye l l ow ( 7.5YR 6 /8 )  root l e t s . S harp and w avy 
boundary . 

Brown to dark b rown ( l OYR 5 / 3  - 4 / 3 ) ,  very 
f i rm ,  m a s s ive s tructured hydrous materi a l . 
S harp and wavy boundary . 

Profus e ,  l oo s e , mode r a t e l y  we l l  sorted ,  
very f i rm ,  dark grey ( 7 . 5YR N4/ ) ,  coarse ash 
grading downwards to r e ddi s h  - ye l l ow ( 7 . 5YR 
6 / 8 ) coated f i ne grey l api l l i . D i s t inct and 
wavy boundary . 

D ark brown ( l OYR 3 /3 ) ,  f i rm , w e ak l y  
deve l ope d ,  c o a r s e  b l o c ky s t ructured hydrous 
materi a l . Sharp and broken boundary . 

Pro fuse , unst r a t i f i e d , mode r a t e l y  we l l  
sorted , dark g r eyi s h  b rown f i ne l api l l i . 
Sharp and broken boundary . 

D ark brown ( l OYR 3 /3 ) ,  f i rm ,  moderat e l y  
deve l ope d ,  c o a r s e b l ocky s t ru c tured hydrous 
materi a l . I ndi s t inct and w avy boundary . 

Greyi sh brown ( l OYR 5 / 4 ) ,  f i rm ,  we akl y  
deve l ope d ,  coars e b l ocky s t ructured , hydrous 
materi a l . Common , medium to coarse red ( 5YR 
5 / 8 ) mott l e s . S harp and i rregu l ar boundary . 
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Very f i rm ,  r e d  ( 5YR 5 / 8 ) P an . S harp and 
i rregu l ar boundary . 

B rown ( l OYR 5 / 3 ) ,  f i rm ,  we ak l y  deve l op e d , 
coarse b l ocky s tructured hydrous materi a l . 
Few di sperse d  coars e , very p a l e  brown 
pumiceous l ap i l l i  towards b a s e . 

1 . 1 8m - - - - - - - - - - - - - Abrupt and w avy bounda ry - - - - - - - - - - - - - - - - - - -

I l . b  o f  Inglewood Tephra 

Ten further re f erence l oc a l i t i e s  are here d e s ignat e d  for Manganu i  

tephr a . 

1 .  P rominent road cut , North Egmont Mount a i n  Road 
( P 2 0 / 04 6 1 5 2 ) .  ( Se c t i on 2 of Appendix 1 and Figure 
2 . 0 5 ) .  

2 .  D e e p  drain on f a rm property 0 . 5 6km north o f  
D enbigh Road , 6 . l km we s t  o f  j unct i on with S t a t e  
H ighway 3 ( 0 2 0 / 1 2 9 1 1 2 ) .  ( S ection 3 o f  Appendix 1 
and Figure 2 . 0 5 ) .  

3 .  W e s t  f ac ing road c u t , l O Om north o f  s t r e am b r i dge , 
Upp e r  P a lmer Road , 1 . 4 km above the j unct i on w i th 
Opunake Road , ( 02 0 / 1 0 8 0 3 8 ) ( S ec t i on 4 o f  Appendix 
1 and Figure 2 . 0 5 ) . 

4 .  P rominent north f a c i ng road cut on Opunake Roa d  
0 . 5 km we s t  o f  Mangatoki S t r e am b r i d g e  and 0 . 9 km 
e a s t  o f  the j unction o f  Opunake Ro ad with Uppe r  
P a lmer Road ( 02 0 / 1 1 9 0 2 7 ) .  Thi s s e ction w a s  
origina l ly des c r i b e d  b y  F ranks ( 1 9 8 4 ) and 
subsequent l y  reinterpr e t e d  ( th i s  study ) . ( S ect i on 
6 o f  Appendix 1 and F i gure 2 . 0 5 ) .  

5 .  Farm cutting in contour e d  s t r e am v a l l ey ,  c . l 5 0m 
south- e a s t  f rom the m i l k i ng s he d , B a ins Property , 
Tariki Road ( 02 0 / 1 9 2 1 9 4 ) .  ( S ect i on 1 2  o f  Appendix 
1 and Figure 2 . 0 5 ) . 

6 .  D riveway cutting on I n g l ewood Marae , l O Om south o f  
Ingl ewood BMX track a n d  oppo s i t e  C atho l i c  S choo l 
p l ayground ( 0 1 9 / 1 4 7 2 6 7 ) .  ( Se c t i on 1 3  o f  Appendix 1 
and Figure 2 . 0 5 ) .  
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7 .  Drain in paddock , l O Om we s t  o f  Kaimata Road , 
c . 0 . 6km south a long Kaimat a Road f rom Junction 
Road ( Q l 9 / 2 1 6 2 5 7 ) . ( Sect i on 2 0  o f  Appendix 1 and 
Figure 2 . 0 5 ) .  

8 .  South facing road c u t , j unction o f  B r i s to l  and 
Kaimata Roads ( 0 1 9 / 2 1 3 2 9 6 ) .  ( Sect ion 22 o f  
Appendix 1 and Figure 2 . 0 5 ) . 

9 .  Wave cut bank , w e s t  end o f  Onaero B e ach , 0 . 4km 
we s t  of S u tton Road ( Q1 9 / 2 6 8 4 4 8 ) .  ( Section 29 o f  
Appendix 1 and Figure 2 . 0 5 ) .  

1 0 . Cutt i ng on beach behind W a i t ara S u r f  L i fe s aving 
C l ubrooms , Onaero River mouth ( Q 1 9 / 2 8 24 4 9 ) .  
( Section 3 1  o f  App endix 1 and F i gure 2 . 0 5 ) .  

Upper and Lower Contacts 

Throughout the e a s t e rn and north- e a s tern l ower f l anks o f  Egmont 

Vo l c ano , the upper cont act of Mang anui t ephra is nearly a l w ays 

topsoi l deve l oped on the present day ground s u r f a c e  ( e . g .  

S ections 6 ,  1 0  and 1 3  o f  Figure 2 . 0 5 ) .  However wi thin and 

d i re c t l y  adj acent to Egmont Nat i o n a l  P ark the thin coarse ash and 

l ap i l l i  beds of Druce ( 1 9 6 6 ) and the i r  inter-beds o f  

medi a l /hydrou s materi a l , over l i e  Manganui t ephra ( e . g . Sect i ons 

1 ,  3 and 4 of F i gure 2 . 0 5 ) .  The l ower contact of Mang anui t ephra 

i s  s e p ar a t e d  from e i ther I ng l ewo o d  T ephra or Ng atoro Formation 

( Ne a l l 1 9 7 9 ) b e l ow ,  by < 0 . 0 5m o f  medi a l  materi a l  ( Fi gure 2 . 0 5 ) . 

Mang anui t ephra i s  interstrat i f i e d  by at l e as t  two uni t s  o f  T e  

P o p o  debri s  f l ows ( e . g .  Section 3 o f  F i gure 2 . 0 5 ) .  

Age 

At Ahukawakawa Swamp ( P 2 0 / 00 8 1 6 7 ) ,  a minimum radioc arbon date 

( NZ 3 4 23 A ) of 2 8 9 0  + / - 100 years B . P .  w a s  obt ained f rom p e a t  

c . 1 . 2 5 m  above t h e  upper cont act o f  Mang anui t ephra . A l so , a t  the 

s ame s i t e , a maximum age ( NZ 3 1 3 9 A ) of 3 , 3 2 0  + / - 60 years B . P .  i s  

e s t ab l i shed f rom radioc arbon d a t i ng o f  p e a t  c . 1 . 9m beneath the 
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l ower cont act o f  Manganui t ephra ( McGlone e t  a l . 1 9 8 8 ) .  From a 

p e at accumu l ation rate between the two radioc arbon dates , 

Manganui t ephra i s  here e s timated t o  have an age o f  b e tween 3 , 0 5 0  

- 3 , 1 0 0  y e a r s  B.P. 

I s opachs 

An i sopach map has been construc t e d  for a combined tot a l  

thi ckne s s  o f  Manganu i  tephra ( Figure 2 . 0 6 ) .  I sopach data by 

Whi tehe a d  ( 1 9 7 6 ) indi c a t e s  three p r i nc i p a l  axe s  o f  d i stribution 

extending to the north , e a s t , and south- e a s t  o f  Egmont Vo l c ano , 

f rom F anthams P e ak . The 0 . 1 0m i sopach extends through Egmont 

Vi l l age and I ng l ewood in the north- e a s t e rn s ector to j us t  south 

of T ar i k i  in the e as t e rn s e c tor and f in a lly through Cardi f f and 
Rowan i n  the south- e a s t ern s e c tor . 

Thi s s t u dy , f i r s t ly , c on f i rm s  the p revi ou s i so p ach d a t a  f o r  the 

northern and e as t e rn s e c t o r s  and s e condl y , extends its known 

d i s t r i b u t i o n  further e a s t  and north- e a s tward . B eyond the 0 . 10m 

i sopach , Manganui t ephra p rogre s s iv e l y  thins to sma l l er and fewer 
l ap i l l i  t hat be come incr e a s i ng l y m i x e d  with pum i ceous l ap i l l i  o f  

I ng l ewood T ephra that are d i s p er s e d  i n  medi a l  mate r i a l  j us t  b e l ow 

the tops o i l ( e . g .  S e c t i ons 1 3  and 2 2  o f  F i gure 2 . 0 5 ) . 

E a s t  beyond the Egmont r ing p l a i n  and on the North T ar anaki 

c o a s t a l  p l a i n , Manganui tephra is rare l y  obvious a s  a macroscopic 

l ayer but it is commonly seen a s  a s ing l e  l ithi c coarse s andy ash 

and f i ne l ap i l l i  l ayer within p e a t  and e s tuarine depo s i t s  ( e . g .  

S e c t i on s  2 0  and 2 8  o f  Figure 2 . 0 5 ) . 
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2 . 2 . 3  Inglewood T ephra 

( Ne a l l  1 9 7 2 ; redef ined in thi s  study ) 

Form a l l y  named by Nea l l  ( 1 9 7 2 ) a f t e r  the township 1 5km south- e a s t  

o f  New P lymouth . I ng l ewood Tephra w a s  f i r s t  de s c r i b e d  o n  the 

north - e a s t e rn l ower f l anks o f  Egmont Vo l c ano a s  -

" . . . .  a s i ng l e  cre amy pum i c eous l ap i l l i  b e d  cont aining b l ocks n e a r  
to source who s e  upper cont act i s  ne arly a lways topso i l  
deve loped o n  the pre s ent day ground s u r f a c e " .  

Type Sec t i on 

The type s e c t ion was de s i gnated by Ne a l l ( 1 9 7 2 ) on Maude Road , 

0 . 2 km above the j unction with Kent Road ( Nl 0 9 / 6 7 3 7 5 2 ) .  The 
I ng l ewood Tephra i s  here further de f ined on the e a s tern l ower 

f l anks of E gmont Vo l c ano , to i nc l ude two p rominent c l o s e l y  s p a c e d  

pum i c eous l ap i l l i  beds h e r e  informa l ly named I l . a  a n d  I l . b  i n  

o r d e r  o f  decreas ing a g e  ( P l at e  2 . 0 1 ) .  On t h e  l ower f l anks o f  

Egmont Vo l c ano b o t h  uni t s  are separated by < O . l4m o f  medi a l  

m at e r i a l  which thins with di s t ance f rom source . The two uni t s  o f  

I ng l ewood T ephra merge t o  form a s i ng l e  region a l  t e phra marker . 

Where thi s occurs , const i tuents o f  I l . a  are indi s t i ngui shab l e  

from tho s e  o f  I l . b .  O n  the upper f l anks o f  Egmont Vo l c ano , I l . b  

and I l . a  are separated by a thin ' pyroc l as t i c  den s i ty current ' 

depo s i t  ( an i nform a l  term encomp a s s i ng both pyro c l a s t i c  f l ow and 

surge ; S i ebert et a l . 1 9 8 7 ) ( e . g .  S e c t i ons 1 and 2 of Appendix 1 ;  

P l a t e s  2 . 0 2 and 2 . 03 ,  respective ly ) . 

Cri ter i a  

Throughout t h e  l ower e a s t e rn f l anks o f  Egmont Vo l c ano both I l . a  

and I l . b  o f  I ng l ewood Tephra are s im i l ar i n  appe a r anc e , 

compri s i ng dominant ly ' cre amy ' whi t e  ( 1 0YR 8 / 2 ) sub - angu l ar to 

sub- rounde d  pumi ceous l ap i l l i and b l ocks w i th minor sub - angu l ar 

dens e  l ight grey ( 7 . 5YR N6 / ) to grey ( l OYR 5 / 1  - 4 / 1 ) l ap i l l i  

( P l at e  2 . 0 1 ) .  
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Re ference Local i t i e s  

Thi rteen n e w  r e ference l o c a l i t i e s  h ave b e e n  designated f o r  

I ng l ewood T e phra , o f  whi c h  e l even are t h e  s ame a s  those 

des i gnat e d  for Manganui t e phra ( Se c ti ons 1 ,  2 ,  3 ,  4 ,  6, 1 2 , 1 3 , 

2 0 , 2 2 , 2 9  and 3 1  o f  Appendix 1 and Figure 2 . 0 4 ) .  The other two 

d e s ignate d  l o c a l i t i e s  are described as fo l l ows -

1 .  New ly cut drainage channe l O . l km north o f  f arm t rack 
and 0 . 2km north- west of R awhit i ro a  Road , ( Q 2 0 /3 1 8 9 6 2 ) 
( Sect ion 2 6  o f  Appendix 1 ) .  

2 .  Wes t  facing road cut on S t ate H ighway 3 a t  Tariki 
r a i l way overp a s s , oppo s i t e  j un c t i on w i t h  Johns Road ; 
( Q2 0 / 1 6 7 2 0 2 ) ( Sect ion 1 0  o f  Appendix 1 and Figure 2 . 0 5 ;  
P l at e  2 . 0 1 ) .  Here at thi s s e c t ion the fo l l owing s e c t ion 
is expo s e d : 

c . 1 . 4 5 m  
Ngatoro Formation 

Moderate l y  to poor l y  s o r te d , m a s s ive ( upper 
portion ) to s t r at i f i e d  ( l ower port ion ) ,  
inver s e l y  graded sub - uni t s  o f  l ight greyi sh 
brown to greyi s h  brown ( l OYR 6 / 2  to 5 / 2 ) 
angu l ar to s ub - rounded g r ave l s  s upport e d  i n  a 
very f i rm m a t r i x  o f  pebb l y  s and of s imi l ar 
l i tho l ogy . Common pumi c e  l ay e r s  occur near 
base of uni t  whi ch exhib i t s  p l anar , a s  we l l  
a s  l ow ang l e  c ro s s - s t r at i f i c at i on . S harp and 
i rregu l ar boundary t o  < 0 . 2 0m o f  f i rm ,  we l l  
sorte d  fine s and with f l ame dewatering 
s t ructures evi dent . 

1 . 8 4m 

0 . 0 7 m  

0 . 04m 
I l . b  

S h arp and i rregu l ar boundary - - - - - - - - - - - - -

B rown i s h  ye l l ow ( l OYR 6 / 6 ) ,  f i rm l y  fri ab l e , 
mas s ive structured medi a l  materi a l . 
Abrupt and wavy boundary . 

Abundant , mode r a t e l y  sorted , unstrat i f i e d , 
whi t e  to very p a l e  brown ( l OYR 8 / 2  to 8 / 4 , 
7 / 3 ) coated r e d  ( 2 . 5YR 4 / 8 ) f i n e  to coarse 
pum i c eous l ap i l l i . Few to commo n , very f i rm 
grey t o  dark grey , f i ne l ithi c l api l l i  
d i s p e r s e d  throughou t . Abrupt and wavy 
boundary . 



0 . 03m 

0 . 0 5m 
I l . a  

0 . 0 5m 
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P a l e  brown ( lOYR 6 / 3 ) ,  very f i rm ,  mas s ive 
structured medi a l  mater i a l  that wedg e s  out 
a l ong section . D i st inct and w avy boundary . 

Abundant to pro fuse ,  poor ly s o rt e d , 
unst r at i f i ed , whi t e  t o  p a l e  brown ( l OYR 8 / 2  
to 8 / 4 , 7 / 3 ) fine t o  very c o a r s e  pumi c eous 
l ap i l l i . Few d i s p e r s e d  f ine t o  medium grey 
l ap i l l i . D i s t inct and wavy boundary . 

P a l e  brown ( l OYR 6 / 3 ) ,  f r i ab l e  to f i rm , 
mass ive s tructured medi a l  m at e r i a l . Few to 
common , fine red ( 2 . 5YR 4 / 8 ) mott l e s . 

2 . 0 8 m  - - - - - - - - - - - - - Sharp and wavy boundary 

J . b  o f Kori t o  Tephra 

Upper and Lower Contact s  

On t h e  l ower e a s tern f l anks , t h e  upp e r  cont a c t  o f  I ng l ewo o d  

T ephra i s  s e p a r a t e d  from e i ther Manganui t e phra ( e . g .  S e c t i on 4 
o f  F i gure 2 . 0 5 ;  P l at e  2 . 0 4 )  or Ngatoro Form a t i on ( e . g . S e c t i on 1 0  
o f  F i gure 2 . 0 5 ;  P l at e  2 . 0 1 ) , above , b y  < 0 . 0 5m o f  m e d i a l  m a t e r i a l . 

I n  the s ame v i c i n i ty the l ower cont a c t  o f  I ng l ewood Tephra i s  

s eparated f rom Kor i t o  Tephra b e l ow ,  ( e . g .  S e c t i on 1 0  o f  F i gure 

2 . 0 5 ;  P l at e  2 . 0 1 )  by < 0 . 1 4m o f  medi a l  m a t e ri a l . At infrequent l y  

exposed s e c t ions , t h e  Cent r a l  North I s l and rhyo l i t i c  

chronohori z on - Waimihia Tephra ( Secti on s  2 0 , 2 9  and 3 1  o f  F i gure 

2 . 0 5 )  int e rvene s b e tween I ng l ewood and Kor i to Tephr a s  ( P l at e  

2 . 0 5 ) . 

Age 

A radioc arbon date ( Wk - 1 0 3 1 A ) f rom a p e a t  s amp l e  immedi a t e l y  

bene ath I 1 . a  o f  I ng l ewood T ephra at we s t  Onaero B e ach ( Se c t i on 2 9  

o f  Appendix 1 )  provides an a g e  o f  3 , 6 9 0  + / - 8 0  y e a r s  B . P .  Another 

radioc arbon date ( NZ 3 3 53A ) from wood imme d i a t e ly beneath the 

Ngatoro Formation ( Ne a l l 1 9 7 9 ) con f i rm s  a minimum age of 3 , 6 1 0  

+ / - 8 0  years B . P .  for the underlyi ng I ng l ewood T ephr a . 
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o n  the b a s i s  o f  the above radioc arbon d a t e s ,  I ng l ewood Tephra i s  

here cons i de r e d  t o  have a n  age o f  � . 3 . 6 kyr B . P .  

Correlation 

Franks ( 1 9 8 4 ) cons i dered I ngl ewood Tephra ( Ne a l l 1 9 7 2 ) to b e  

princip a l l y  a corre l ative o f  t h e  uni t  p 2  o f  D ru c e  ( 1 9 66 ) . On t h e  

upper south- e as t e rn f l anks o f  Egmont Vol c ano , F r a n k s  ( 1 9 8 4 ) 

s ubdivi ded uni t p 2  into two inform a l  memb e r s  - p 2 A  and p 2 B . 

The s e  two i nform a l  members are here corre l at e d  t o  I l . a  and I l . b  

on the l ower e as tern and s outh- e a s te rn f l anks o f  E gmont Vo l c ano . 

Both I l . b  and Il . a  o f  Ingl ewood T ephra a r e  corre l at e d  with two , 

thin , c l os e l y  spaced Egmont source d  tephra s  named Eg- 2 and Eg- 3 

by L owe ( 1 9 8 7 ) pres e rved within s ediment o f  L ak e s  Okaro i re and 
Rotomanuka in the Waikato di s t r i c t . Both E g - 2  and E g - 3  have been 

radioc arbon d a t e d  ( Wk - 5 3 9 A  and Wk - 5 4 0A , r e s p e c t ive l y ) a t  3 , 6 1 0  

+ / - 6 0 and 3 , 7 5 0  + / - 7 0  years B . P . , r e s p e c t ive l y . 

I sopachs 
An i sopach map has been constru c t e d  to c ombine b o t h  I l . a  and I l . b  

o f  I ng l ewood Tephr a . Thi s i sop ach map shows the p r i nc i p a l  axi s o f  

d i stribution a s  a we l l  de f ined l ob e  extending from Egmont Vo l c ano 

towards the north- e astern s ector ( Figure 2 . 0 7 ) .  I n  thi s s ector 

the 0 . 2m i sopach extends through Egmont Vi l l age , I ng l ewood and a 

point mi dway b e tween T ariki and I n g l ewoo d . Thi s p a r t i cu l ar 

i sopach s ep a r a t e s  pumi ceous materi a l  nearer t o  s o u rc e , f rom 

pumi ceous -medi a l  mater i a l  further away from source i . e . to the 

north - e a s t . 

B eyond the 0 . 1 5m i sopach , I ng l ewood Tephra progre s s ive l y  thins to 

sma l l er and f ewer l api l l i  that bec ome incre a s ing l y  d i s p e r s e d  i n  a 

matrix o f  medi a l  materi a l  and/or m i x e d  w i t h  cons t i t uent s o f  

Korito T ephr a , b e l ow ( e . g .  Sec t i on 2 2  o f  F i gure 2 . 0 5 ) .  



3 4  

E a s t  beyond the Egmont ring p l a i n  and o n  the northern coas t a l  

p l ain , I ng l ewood T ephra i s  rare l y  obvious a s  a macroscop i c  l ayer 

within or near the topsoi l .  However I ng l ewood T ephra , l ike 

Mang anui t ephra , is commonly obse rved a s  a s i ng l e  l ayer o f  fine 

pumiceous l ap i l l i  within peat and e s tu arine depo s i t s  ( e . g . 

Sect i on s  2 0 , 2 9  and 3 1  o f  Figure 2 . 0 5 ) .  



Plate 2 . 01 :  Inglewood and Korito Tephra overlain by Ngatoro Formation 

a n d  underl a i n  by Tariki Tephra at T a r i k i  Under - pass ( S ect ion 1 0 ; 
Q 2 0 / 1 6 7202 ) .  

w 
Ul 

Plate 2 . 02 :  Inglewood and Korito Tephra wi th interc a l a t ing unnamed 
pyrocla s t i c  dens i t y  current depos i t s  on S t r a t ford Plateau Road ( S e c t ion 
1 ;  P20 / 0 5 5 10 3 ) .  



Plate 2 . 03 :  Inglewood and Korito Tephra wi t h  i n t e rcal ating unnamed 
pyrocl a s t i c  dens i t y  current depos i t s . No t e  Manganui tephra above 
:Lnglewood Tephra and unnamed debris f low depo s i t  below Korito Tephra 
( S e c t ion 2 ;  P20 / 0 4 6 1 5 2 ) .  

w 
()\ 

Plat e  2 . 04 :  Inglewood and Korito Tcpbra with med i a l  i n t e r -bed:': 
Manga.nui tepbr.a closely ove rlying Inglcwood Tepbra ( Se c t ion 4 ;  
Q 2 0 / 1 08 0 3 8 ) .  

No t e 
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Plate 2 . 0 5 :  Inglcwood .  Korito . Tariki a n d  Wa ipuku Tephr-a i n t erbedded 
by bluish -gr-ey muds . Note p i n k i s h  eo loured Waj m i  hi a T"plu·a b c l w c c n  

Inglcwood and Korito Tcphra ( S ect ion 3 � : Q l 9 / 2 6 2 � � 9 ) . 
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Kor i t o  Tephra 

( Neal l  1 9 7 2 ) 

The next t ephra marker b e d  bene a t h  I ng l ewood Tephra i s  Kor i t o  

Tephra ( Ne a l l  1 9 7 2 ) .  Thi s t ephra w a s  n am e d  a f t e r  Korito R o a d  o n  

the l ower north- e a s tern f l anks o f  Egmont Vo l c ano , where t h e  

formation w a s  f i r s t  d e s c r i b e d  a s  -

" . . .  a di s tinctive p a l e  ye l l ow coars e ash devo i d  o f  
f i n e  ash whi ch occurs a s  pocket s  i n  mos t  r o a d  c u t s  b e tween Korito 
Road and I ng l ewood . " 

Type S e c t i on 

The type s e c t i on w a s  des ignated by Ne a l l ( 1 9 7 2 ) at the s ame 

l o c a l i ty a s  t h a t  for I ng l ewood T ephr a . 

Cri teria 

Throughout the e a s t ern f l anks o f  E gmont Vo l c ano , Kor i t o  T ephra i s  
r ecogni s e d  i n  thi s s tudy ,  a s  comp r i s i ng two d i s t i nc t ive tephra 

l ayer s , here in forma l l y name d J . a  and J . b  ( P l at e s  2 . 0 1 and 2 . 0 2 ) . 

The intervening boundary between the l ayers i s  sharp and wavy . 

The l ower l ayer ( J . a )  i s  d i s t ingui shed by ye l l ow ( l OYR 7 / 6 ) 

mode r at e l y  sorte d , pumiceous l ap i l l i  ( devo i d  o f  c o a r s e  a s h  and 

l i th i c  l ap i l l i ) that grades upwards to a very di s t i nc tive , ' o l ive 

- ye l l ow i s h ' and b l ack speck l ed pumi ceous coarse a s h . J . a  i s  

d i r e c t l y  over l ai n  by the thi cker uppe r  l ayer ( J . b )  whi c h  

compri s e s  mode r at e l y  sort e d , ye l l ow ( l OYR 7 / 6 ) c o at e d , whi te 

( 10YR 8 / 2 ) pumi ceous l ap i l l i  with b l ocks near to source . 

Re f erence Local i t i e s  

Twe l ve n e w  r e f e rence l o c a l i t i e s  have b e e n  de s igna t e d  f o r  Kor i to 

T ephra throughout the e a s t ern l ow e r  f l anks o f  Egmont Vo l c ano . 

The s e  l oc a l i t i e s  are the s ame a s  t ho s e  d e s ignate d  f o r  I ng l ewood 

T e phra ( Se c t i ons 1 ,  2 ,  4 , 6 ,  1 0 , 1 2 , 1 3 , 2 0 , 2 2 , 2 6 , 29 and 31 o f 

Appendix 1 ) .  Kori to T ephra at S ec t i on 1 0  i s  expo s e d  a s  f o l l ows : 
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I l . a  o f  Inglewood Tephra 

2 . 0 3 m  - - - - - - - - - - - - - Abrupt and wavy boundary - - - - - - - - - - - - - - - - - - -

0 . 0 5m 

O . l Om 
J . b 

0 . 0 6m 
J . a  

0 . 1 2m 

P a l e  brown ( l OYR 6 / 3 ) ,  fri ab l e  to f i rm ,  
moder a t e l y  deve l op e d , medium b locky 
structured medi a l  materi a l  w i th f ew to 
common , f ine r e d  ( 2 . 5YR 4 / 8 ) mott l e s . S harp 
and w avy boundary . 

Uppermos t  boundary marked by a we l l  
cemente d  ( < O . O l m  thick ) r e d  ( 2 . 5YR 4 / 6 ) I ron 
p an . S harp and w avy boundary . 
Moderate l y  sort e d ,  f ai nt norm a l  grade d , fine 
to coarse ( few very coars e ) l ight grey t o  
very p a l e  brown ( l OYR 7 / 2  - 7 / 3 ) c o a t e d  
ye l l ow ( l OYR 8 / 6 , 8 / 8  and 7 / 8 ) pumi c e o u s  
lapil l i ,  abundant l y  d i s p e r s e d  in a 
subordinate c o a r s e  ' s andy ' p um i c e o u s  a s h  
matrix . S harp a n d  wavy boundary . 

Mode r a t e l y  we l l  s o rt e d , p r o f us e , f i rm 
fine ( few medium ) ye l l ow ( l OYR 8 / 8 ) pumi ceous 
l api l l i  and c o ar s e  ash grading upwards to 
we l l  sorted s t i pp l e d  whi t e  ( l OYR 8 / 2 ) to  
ye l l ow ( l OYR 8 / 8 ) f ine t o  medium ' s andy ' 
pumiceous a s h . S harp and w avy boundary . 

50% brown ( l OYR 5 / 3 ) and 5 0% dark y e l l owi sh
brown ( l OYR 4 / 6 ) mot t l ed ,  fri ab l e , mode r at e l y  
deve l ope d ,  f ine t o  medium b l o cky s tructur e d , 
medi a l  materi a l . 

2 . 3 6m - - - - - - - - - - - - - Sharp and broken boundary - - - - - - - - - - - - - - - - - -

W . f o f  Tariki Tephra 

Upper and L ower Contac t s  

On t h e  l ower e a s t e rn f l anks , Kor i t o  T ephra i s  s ep ar a t e d  f rom 

e i ther I ng l ewood Tephra or Waimihi a Tephra above , by < O . l 4m o f  

medi a l  m a t e ri a l . I n  the south- e a s t  l ower f l anks , the l ower 

cont act of Kor i t o  Tephra is s ep a r a t e d  from Mang a toki T ephra 

b e l ow ,  by < 0 . 5 0m of medi a l  materi a l  ( e . g .  S e c ti on s  4 and 6 o f  

F i gure 2 . 0 5 )  but i n  the e a s te rn and north- e as t ern s ec t o r s  ( e . g .  
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S e c t i ons 10 and 1 2  o f  Figure 2 . 0 5 )  the l ower conta c t  i s  s e pa r a t e d  

f rom T a r i k i  T ephra b e l ow ,  b y  < 0 . 1 0m o f  medi a l  m a t e r i a l . 

Age 

At Kaima t a  and wes t  Onaero B e ach ( Sections 20 and 2 9  of Appendix 

1 )  two r a d ioc arbon dat e s  ( NZ 6 7 0 2 A  and Wk- 1 0 3 2A ) o f  3 , 5 8 0  + / - 8 0  

and 3 , 8 7 0  + / - 1 1 0  years B . P . , were respective ly obt ained from 

mi dway i n  the vari ably thick peat b e tween Kor i t o  T ephra and the 

ove r l ying Waimihi a T ephra . The o l de r  of the s e  two dates prov i de s  

a m i nimum a g e  for Korito Tephra . 

A further radioc arbon date ( Wk - 1 0 3 3 A ) of 4 , 1 5 0 + / - 1 0 0  y e a r s  B . P .  

w a s  obt a i n e d  from peat imme d i a t e l y  beneath Kori to T ephra a t  w e s t  

Ona e ro B e ach ( Section 2 9  o f  Appendix 1 )  and prov i d e s a maximum 

age for Kor i to T ephr a . 

Corr e l at i on 

Korito T ephra i s  here d i r e c t l y  corre l at e d  t o  the p l  of D r u c e  

( 1 9 6 6 ) a n d  Franks ( 1 9 8 4 ) a n d  corre l at e d  w i t h  the c . 4 . 1 kyr B . P .  
Eg- 4  p re s erved within s e diment s o f  L ak e s  Rotomanu k a  and Okaro i r e  

o f  the W a i k at o  district ( Lowe 1 9 8 7 ) .  

I s opachs 

An i sopach map ( Figure 2 . 0 8 )  combining both l ayers o f  Kor i t o  

Tephra shows a s imi l ar b u t  l e s s  wide spre a d  northe a s t l y  

di s tribut i on t o  that o f  I ng l ewood T ephra . The O . l Om i sopach 

l o c a t e d  i n  the vicinity o f  I ng l ewood , separates pum i c eous - a s hy 

materi a l  f rom medi al - pumi ceous m a t e ri a l . B eyond the 0 . 1 0m 

i sopach , Korito Tephra thins mark e d l y  form i ng thin , di s cont i nuous 

pock e t s  of unstrat i f i e d  coars e ash and l api l l i , whi ch b eyond the 

0 . 1 0m i sopach general ly become d i s p e r s e d  in a dom i nant m a t r i x  of 

medi a l  materi a l  and mixed with the pumi ceous con s t i tuent s o f  

I ng l ewood T e phra above , and Tariki Tephra b e l ow . H e r e , Kori to 

T e phra i s  d i spersed j us t  be l ow the tops o i l a s  di s t i nc t ive whi t e  
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euhedral specks o r  ' ghos t  g r a i ns ' w i thin unnamed med i a l  materi a l  

( e . g .  S ec t i on 2 2  o f  Figure 2 . 0 5 ) .  B eyond the Egmont ring p l ai n ,  

Kor i t o  T e phra i s  only observed macroscopic a l ly as  a s i ng l e , thin , 

f i ne ash a t  s i t e s  in peat and/or e s t u arine s e diments ( e . g .  

Secti ons 2 0 , 2 9  and 3 1  o f  Figure 2 . 0 5 ) . 
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Manga t oki Tephra 

( new format i on ) 

B e l ow Kor i t o  T ephra in the south - e astern s ector , i s  a new t ephr a  

format i on named Mangatoki T ephra a ft e r  Mangatoki S tr e am t h a t  

f l ows south- e a s t  f rom Egmont Vol c ano , c ro s s ing Opunake R o a d  0 . 9 km 

e a s t  o f  M ahoe . 

F i r s t  recogni s e d  and inform a l l y  named E 5  t ephra uni t  by Franks 

( 1 9 8 4 ) ,  Mangatoki T ephra is i dent i f i e d  here , a s  compri s ing two 

c l os e l y  sp a ce d l ap i l l i  beds , whi ch are i nforma l ly named Man . a  and 

Man . b  ( P l at e  2 . 0 6 ) .  Both uni t s  i n  the v i c i n i ty of Mahoe , are 

s e p a r a t e d  by < 0 . 0 4m o f  med i a l  materi a l . Ne arby in a south

e a s t e r l y  d i r e c t i o n  f rom Egmont Vo l c ano thi s medi a l  m a t e r i a l  

r ap i d l y  t h i n s  out , s o  that both uni t s  o f  Mangat ok i T ephra m e rg e  

together ( P l at e  2 . 0 7 ) . 

Type S ec t i on 
An inform a l  type s e c t ion was de s i gn a t e d  by Franks ( 1 9 8 4 ) on an 
e a s t - f ac i ng ro a d  cut adj ac ent to Mang atoki S tre am bri dg e  on Upp e r  

P a lmer Road ( N 1 1 9 / 7 4 6 5 4 5 ) .  No s trat igraph i c  o r  d e s cript ive 

detai l s  were provided by Franks .  S ince thi s s e c t i on h a s  b e e n  

d e stroy e d  b y  ro a d  re cons tru c t i on a forma l type s e c t ion i s  

e s t ab l i s h e d  i n  a w e s t - f ac i ng roa d  cutt i ng O . l Okm further north 

( s e e  S ec t i on 4 o f  Appendix 1 and Figure 2 . 0 9 ;  P l at e  2 . 0 6 ) . H e r e  

Mang a toki Tephra i s  expo s e d  a s  fo l l ows : 

J . a  o f  Korit o  Tephra 

1 . 3 6m - - - - - - - - - - - - - D i s t inct and w avy bound ary - - - - - - - - - - - - - - - -

0 . 3 0m Ye l l owi s h  brown ( l OYR 5 / 6 ) ,  f i rm l y  f r i ab l e , 
we ak l y  deve l op e d , fine to m e d i um b l o c ky 
structured medi a l  m a t e ri a l . S harp and wavy 
boundary . 



0 . 0 8 m  
Man . b  

0 . 0 4 m  

0 . 1 3 m  
Man . a  

0 . 1 2m 
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Moderately w e l l  sort e d , pro f u se ,  very 
p a l e  brown to ye l l ow ( 1 0YR 8 / 4  - 8 / 6 ) ,  b rown 
to dark brown ( 7 . 5YR 4 / 4 ) ,  c o a te d  f i n e  t o  
medium pumi ceous l ap i l l i . Many l ight g r ey to 
grey ( l OYR 7 / 1  to 5 / 1 ) fine t o  medium l ap i l l i  
dispersed throughout . D i s t i nc t  and w avy 
boundary . 

As p e r  1 . 3 6 - 1 . 6 6m interva l . C ommon , f i ne 
pum i c eous l ap i l l i  d i s p e r s e d  throughou t . 
Wedg i ng . D i s t inct and w avy boundary ; 

Moderate to poorly sorted ,  abundant , 
very p a l e  brown ( 1 0YR 8 / 3  - 8 / 4 ) ,  g r a nu l e  to 
very coarse p um i c eous l ap i l l i . Commo n , g r ey , 
fine to medium l i th i c  l api l l i  d i s pe r s e d  
throughout . D i s t inct a n d  wavy boundary . 

Ye l l ow i s h  brown { l OYR 5 / 6 ) ,  mod e r at e l y  
deve l op e d , f i ne to medium b l ocky s t ru c t u r e d  
medi a l  materi a l . 

2 . 0 7 m  - - - - - - - - - - - - - D i s t inct and w avy boundary 

W . f o f  Tariki Tephra 

Upper and Lower Contact s  

T h e  uppermos t  uni t of  Mangatoki T e phra { Man . b )  i s  s ep a r a t e d  f rom 

Kor i t o  Tephra above , by < 0 . 3 0m of medi a l  materi a l  ( e . g .  S e c t i on 4 

o f  F i gure 2 . 0 5 ) . Occasiona l ly a thin unnam e d  l ap i l l i  b e d  m ay 

inters t r at i fy thi s medi a l  materi a l  ( e . g .  S e c t ion 6 o f  F i gu r e  

2 . 04 ) . T h e  l ower unit ( Man . a )  i s  s eparated f rom T a r i k i  Tephra 

b e l ow ,  by < 0 . 1 5m of medi a l  mater i a l  ( e . g .  Sect i on 4 and 6 o f  

Figure 2 . 0 9 ) .  

Age 

A radioc arbon date ( Wk - 1 033A ) from a p e a t  s amp l e  immedi a t e l y  

bene ath Kor i t o  T ephra at w e s t  Onae ro B e ach ( S ect i on 2 9  o f  

Appendix 1 )  indi c a t e s  a minimum a g e  o f  4 , 1 5 0  + / - 1 00 ye ars B . P .  

Another radioc arbon date ( Wk - 1 03 4A ) o f  a p e a t  s amp l e  between 

t ephra l ayers of  T ariki T ephra at the s ame site a s  above , 
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indi c a t e s  a maximum age o f  4 , 5 9 0  + / - 1 0 0  ye ars B . P .  for M anga toki 

Tephr a . On the b a s i s  o f  the s e  radiome t r i c  date s , M angatoki T ephra 

has an age r ange of b e tween c . 4 . 1 and 4 . 6 kyr B . P .  In thi s s tudy 

Mang atoki T e phra i s  cons i dered to h ave a probab l e  a g e  o f  c . 4 . 4  

kyr B . P .  

Correl a t i on 

Mangatoki T e phra i s  dire c t l y  corre l at e d  t o  the i n f o rma l l y  n am e d  

E 5  tephra uni t  o f  Franks ( 1 9 8 4 ) . E 5  uni t  w a s  des c r i b e d  by h e r  i n  

t h e  south - e a s te rn s ector a s  compri s ing three inform a l  memb e r s  -

" . . .  an upper b e d  o f  profus e , s p a l l ing ,  grey ( l OYR 5 / 1 ) 
pumi ceous l ap i l l i  with subordinate l i th i c  l ap i l l i . A midd l e  
b e d  o f  s p e ck l ed dark ye l l owish- b rown ( l OYR 4 / 4 ) c o a r s e  a s h  a n d  a 
b as a l  whi t e  ( l OYR 8 / 1 ) pumi ceous l ap i l l i  w i t h  subordinate l i th i c  
l ap i l l i  . . .  " .  

The m i ddl e member o f  Franks E 5  uni t  i s  corre l at e d  t o  the m e d i a l  

mater i a l  whi ch intervene s between Man . a  and Man . b  o f  Mangatoki 

Tephra . 

I sopachs 

Franks ( 1 9 8 4 ) mappe d  the upper and l ow e r  members of E 5  uni t  ( now 

recogni s e d  as Man . b  and Man . a ,  r e s p e c t ive l y ) south- e a s twards from 

Egmont Vo l c ano . The interpret e d  axe s  o f  di stribu t i o n  were 

i nt e rpr e t e d  to extend through Mahoe and L owgarth , w i th the O . l Om 

i sopach p a s s i ng through Kaponga and S tr a t ford . Northwards from 

the axes o f  di s tr ibution both uni t s  o f  Mangatoki T ephra merge and 

thi n , s o  that north o f  T ariki the t ephra i s  not obvious a s  a 

macro s c op i c  l ayer . S imi l ar l y , the medi a l  materi a l  e nve l o p i ng 

Mangatoki T ephra b e tween Korito T e phra above , and T ariki T e p h r a  

b e l ow ,  a l s o  t h i n s  from 0 .  4 9m n-e a r  Mahoe t o  0 . 1 2m a t  T a r i k i  

Underp a s s  on S t at e  Highway 3 .  

Re ference Loca l i t i e s  

F ranks ( 1 9 8 4 ) de s ignated three r e f e rence l oc a l i t i e s  f o r  E 5  uni t  

( now Mang atoki Tephra ) but again supp l i e d  no s t r a t i graphi c o r  

de s cript ive detai l s . A re ference l o c a l i ty i s  de s ignated here a s  
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A p rominent north- facing roa d  cut o n  Opunake Road , 0 . 5 k m  
we s t  o f  Mang atoki S t r e am bridge a n d  0 . 9 km e a s t  o f  t h e  
j un c tion o f  Opunake R o a d  with Upper P a lmar Roa d  ( Se c t i on 6 
o f  Appendix 1 ) .  Thi s s e c tion i s  a l so the r e fe r ence l oc a l i ty 
for Manganui , Ingl ewood and Korito t ephras . 



Plate 2 . 06 :  Mangatoki and Tariki Tephra a t  t heir type s e c t ion on 
upper Palmer Road ( S e c t ion 4 ;  Q 2 0 / 1 0 8 0 3 8 ) .  Not e  unnamed t ephra and 
Waipuku Tephra be low Tariki Tephra . 

� 
CO 

Plate 2 . 07 :  Mangatoki , Tariki and Waipuku Tephra near Manga toki 

S t ream on Opunake Road ( S ec t ion 6 :  Q 2 0 / 1 19027 ) .  
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Tariki T ephra 

( new forma t i on ) 

T ariki Tephr a , a new format ion , i s  named a ft e r  the communi ty o f  

T ariki l o c a t e d  l Okm south- e a s t  from I ng l ewood o n  S t at e  H ighway 3 .  

On the l ow e r  s outh- e a s te rn f l anks o f  Egmont Vo l c ano , T a r i k i  

Tephra comp r i s e s  at l e a s t  s i x  c l o s e l y  s p a c e d  c o a r s e  ash and 

l ap i l l i  beds separated by < 0 . 0 3 m  of a s hy and medi a l  mat e r i a l  

cont aining few dispersed l ap i l l i  ( P l at e  2 . 0 7 ) .  The b e d s  are here 

i nforma l ly named w . a  t o  W . f i n  order o f  decreas ing age . O n  the 

l ower north- e a s t ern f l anks , only W . e  and W . f of Tariki Tephra are 

c l e ar l y  i de nt i f i e d  as l ayers ( P l at e  2 . 0 8 ) .  

Type S e c t i on 

The type s e c t i on i s  de s ignated a s  a 

We s t - f a c ing prominent road cut O . l km north o f  s tr e am b r i dg e , 
Upp e r  P a l me r  Road , 1 . 4 km above j unction w i t h  Opunake R o a d  
( S ect i on 4 o f  Appendix 1 a n d  F i gure 2 . 0 9 ) . Thi s type s e c t i on 
i s  the s am e  as that de s i gn a t e d  for Mangatoki T e phra and the 
type area l i e s  within a 2km radius f rom the type s e c t i on . 

Man . a  o f  Mangatoki Tephra 

1 . 9 5m - - - - - - - - - - - - - Sharp and wavy boundary - - - - - - - - - - - - - - - - - -

0 . 1 2m 

O . O l m  
W . f 

0 . 1 8m 
W . e  

Ye l l ow i s h  brown ( l OYR 5 / 6 ) ,  f i rm ,  mode r a t e l y  
deve l op ed , f i n e  to medium b l ocky structured 
medi a l  materi a l . D i s t inct and wavy boundary . 

Mode r at e l y  we l l  sort e d , very f i rm ,  grey t o  
very dark grey , f i n e  l i thi c a s h  c r e amc ak e s . 
Sharp and broken boundary . 

We l l  sorted , many , medium t o  c o a r s e  ye l l ow 
( l OYR 8 / 6  to 8 / 8 ) pum i c eous l ap i l l i  and many 
soft grey ( 7 . 5 YR N4 / ) l i thic l ap i l l i  g r a d i ng 
downwards to profus e ,  mode r a te l y  s o r t e d  
dominant l y  ye l l ow f i n e  to c o a r s e  pumi c e o u s  
l api l l i . S harp and w avy boundary . 



0 . 03m 

0 . 1 7m 
W . d 

O . O l m  

0 . 0 9 m  
W . c  

O . O l m  

O . O lm 
W . b  

0 . 0 3 m  

0 . 0 7m 
w . a  

0 . 0 5 m  

0 . 0 3 m  
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Brown ( l OYR 5 / 3 ) ,  f i rm ,  we ak l y  deve l ope d ,  
medium b l ocky s tructured a s hy m a t e ri a l . Sharp 
and wavy boundary . 

Profus e , mode r a t e  t o  poorly s o r te d ,  f i n e  
to coarse , very p a l e  b rown to ye l l ow ( l OYR 
8 / 4  to 8 / 6 , 7 / 6 ) pum i c eous l ap i l l i ; w i t h  
dispersed c ommon dark grey ( 7 . 5YR N4 / ) fine 
l i thi c l api l l i  throughou t . Grade s upw a r d  to 
abundant , mode r a t e l y  we l l  s o rt e d , l i thi c 
coars e ash and f ine l api l l i  w i t h  c ommon 
dispersed f i ne pum i ceous l ap i l l i  throughout . 
Sharp and wavy boundary ; 

Ye l l owi sh brown ( l OYR 5 / 4 ) ,  f i rm ,  m a s s ive 
structured a s hy materi a l . D i s t i nc t  and w avy 
boundary . 

Profus e ,  mode r a t e l y  sorte d ,  f i n e  to 
medium , grey ( l OYR 6 / 1  to 5 / 1 ) l ap i l l i  w i t h  
common f i ne to medium ye l l ow pum i c eous 
l api l l i  d i s p e r s e d  throughou t . S harp a n d  wavy 
boundary . 

As per 2 . 4 2 - 2 . 43m i nterva l .  S h arp and 
broken boundary . 

D i sconti nuou s , we l l  sorte d , l ight grey to 
grey ( 7 . 5YR N6 / ) c o a r s e  ash . S harp and b roken 
boundary . 

Ye l l owi sh brown ( l OYR 5 / 6 ) ,  f i rm ,  mas s i ve 
structured medi a l  materi a l . S harp and w avy 
boundary . 

Profus e , mode r at e ly we l l  sorted ,  f ine t o  
coars e , very p a l e  brown ( l OYR 8 / 4 ) ,  c o a t e d  
ye l l ow ( l OYR 7 / 6 ) pumi ceous l ap i l l i . Common 
l ight grey to grey ( l OYR 6 / 1  - 5 / 1 ) f i n e  to 
medium , l api l l i  d i s p e r s e d  throughou t . S harp 
and wavy bounda ry . 

S t rong brown ( 7 . 5YR 5 / 6 ) ,  f r i ab l e ,  moderately 
deve l op e d , f i n e  to medium b l o cky s t ructured 
medi a l  materi a l . I ndi s t inct and i rregu l ar 
boundary . 

Common , mode r at e l y  sorted , f ine to c o ar s e  
ye l l ow ( l OYR 8 / 6  - 7 / 8 ) pumi c e o u s  l ap i l l i  
dispersed i n  a matrix o f  medi a l  materi a l . 
D i s t i nc t  and i rregu l ar bounda ry . 



0 . 1 9m 
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As p e r  2 . 6 4 - 2 . 6 9 m  interva l . Few grey ( 7 . 5YR 
N 6 / ) medium t o  coarse l api l l i  d i s p e r s e d  
throughout . 

2 . 9 5m - - - - - - - - - - - - - D i st i n c t  and wavy boundary - - - - - - - - - - - - - - - -

Waipuku Tephra ( D )  

Upper and L ower Contacts 

On the l ower south- eastern f l anks o f  Egmont Vol c ano , uppe rmo s t  

T ariki T e phra ( W . f )  i s  s ep arated f rom Mangatoki T ephra above , by 

< O . l 5m o f  medi a l  materi a l . In the s ame vic i n i ty , l owermo s t  T a r i k i  

T ephra ( W . a )  i s  separat e d  from Waipuku T e p h r a  b e l ow ,  by < 0 . 3 0m o f  

me di a l mate r i a l  ( e . g . S e c t i ons 4 ,  6 and 7 o f  F i gu r e  2 . 0 9 ) .  Two 

d i s cont i nuous and unnamed l ap i l l i  l ayers m ay o c c a s i on a l l y 

i n t e r s t r a t i fy the medi a l  m a t er i a l  b e tween T a r i k i  and Waipuku 

T e p h r a s . 

On t h e  l ower e a s tern and north- e a s tern f l anks , whe r e  on l y  W . e  and 

W . f are i de nt i f i e d  a s  laye r s , T ar i k i  T ephra is c l o s e ly unde r l ai n 

by a n  unnamed l ah a r i c  depo s i t  ( e . g .  Sec t i on 1 2  o f  F i gure 2 . 0 9 )  

and c l o s e l y  ove r l ain by Kor i to T ephra ( e . g .  Sections 1 0  and 1 2  o f  

F i gure 2 . 0 9 ) .  

Age 

A radioc arbon date ( Wk - 1 0 3 4A ) of a p e at s amp l e  i n t e rvening m i dway 

b e tween W . e  and W . f at w e s t  Onaero B e ach ( se e  S e c t i on 2 9  o f  

Appendix 1 )  gives an age o f  4 , 5 9 0  + / - 1 0 0  years B . P .  for the 

uppe rmos t  p art o f  Tariki Tephr a . Another radioc arbon date ( Wk -

1 0 3 5A ) o f  a peat s amp l e  beneath Waipuku T e phra a t  t h e  s am e  s i t e  

a s  above i ndi cates a max i mum pos s i b l e  age o f  5 , 2 6 0  + / - 9 0  ye a r s  

B . P .  for T ariki Tephra . 

On the b a s i s  o f  the above radiomet r i c  date s , T a r i k i  T ephra h a s  an 

apparent age range of b e tween c . 4 . 6  to 5 . 2  kyrs B . P .  However ,  i t  
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i s  here cons i dered to have a probab l e  age range o f  b e tween c . 4 . 6  

to 4 . 7  kyrs B . P .  

Corre l a t i on 

I n  the south- e as t  s ector W . e  and W . f corre l ate w i t h  the 

' uppermos t  l api l l i  membe r ' of the inform a l  E4 uni t  of Frank s  

( 1 9 8 4 ) . W . d , W . c  and W . b  corre l at e  with the ' centra l membe r ' o f  

the E4 uni t , whi l e  W . a  corre l at e s  to the ' l owermos t  l ap i l l i  

member ' .  W . e  i s  corre l ated with the � . 4 . 4  kyr B . P .  Eg- 5 pres e rved 

wi thin l ak e  sediment o f  the Waikato d i s t i c t  ( Lowe 1 9 8 7 ) . 

W . e  and W . f o f  T ariki T e phra were f i r s t  recogni s e d  i n  the north

e a s tern sector and informa l ly named ' W1 and W2 coup l et ' by Ne a l l  

i n  unpub l i shed work subsequent t o  h i s  1 9 7 2  pub l i c a t i on . W . e  and 

W . f are the mos t  widespread units of T a r i k i  Tephra on the e a s te rn 

l ow e r  f l anks o f  Egmont Vo l c ano and both ext end b eyond the Egmont 

r i ng p l a i n , whe r e  they o c cur as thin l ayers gene r a l ly p r e s e rved 

i n  p e at , e s tuarine o r  l ac u s t r i ne s e diment s . B e c au s e  of  the i r  

v a l u e  i n  corre l at i on W . f a n d  W . e  a r e  here d e s i gna t e d  a s  form a l  

memb e r s . 

Member - W . f 

Cri teria 

D i s conti nuous l ayer o f  f i rm to very f i rm ,  we l l  to moderat e ly we l l  

sort e d , grey t o  greyi sh brown ( 1 0YR 5 / 1  t o  5 / 2 ) ,  shower 

s t r at i f i e d  to mass ive , fine to coarse a s h  ( P l at e  2 . 0 8 ) .  

D i s tribut i on 

W . f s hows a l obe o f  d i s t ri but ion extending north- e a s t  from Egmont 

Vo l c ano with an axi s  p a r a l l e l  with Norfo l k  Road ( Fi gu r e  2 . 1 0 ) . A 

maximum r e corded thi ckne s s  o f  0 . 0 7 m  occurs we s t  o f  S t a t e  Highway 

3 mi dway b e tween T ariki and Ingl ewood . 



Member - W . e  

Cri teria 
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I n  the north- e astern sector , W . e  compri s e s  uns t r at i f i e d , p a l e  

brown t o  ye l l ow ( 1 0YR 7 / 4  t o  7 / 6 ) ,  moderate l y  we l l  sorted , f i rm ,  

pumi ceous l ap i l l i  with subordinate dens e grey l ap i l l i  d i s p e r s e d  

throughout ( P l at e  2 . 0 8 ) . Towards the south- e a s t e rn s e ctor , the 

proport i on of dark grey ( l OYR 4 / 1 ) ,  soft , l api l l i  incre a s e s  

towards thi s unit ' s  upper conta c t  ( P l ate 2 . 07 ) . 

D i s tribut i on 

W . e  exhib i t s  a genera l ly b i l o b e d  di s tributi on e x t ending from 

Egmont Vo l c ano ( Figure 2 . 1 1 ) .  The mos t  prominent l ob e  shows a 

north- e a st ern axi s o f  di s tribution which i s  gene r a l l y  p ar a l l e l  

w i t h  D u d l ey Road . I n the are a surroundi ng I ng l ewo o d  B orough , W . e  

compr i s e s  pum i ceous -medi a l  m a t e ri a l , whi c h  grade s to medi a l  

m a t e r i a l  b e yond the 0 . 1 0m i sopach . I n  thi s s ame vi c i nity , T ariki 

Tephra merge s with Waipuku T e phra b e l ow ,  and both t e phra s  b ecome 

progre s s iv e l y  mixed and d i s p e r s e d  i n  a s t e adi ly i n c r e a s ing 

proportion o f  medi a l  matrix . 

The l e s s e r  l obe occurs i n  the south- e a s te rn s e c t o r  w i t h  the 

princ i p a l  axi s o f  di s tribution from Mahoe through t o  j us t  north 

of E l tham . A maximum recorded thickne s s  of 0 . 2 5m w a s  recorded in 

the v i c i n i ty of Maho e . 

R e f erence Loca l i t ie s  

E l even re f erence loca l it i e s  are des i gnated for T ar i k i  Tephra , o f  

whi c h  e i ght a r e  the s ame a s  t ho s e  des ignated f o r  Ingl ewo o d  Tephra 

( Sect i on s  6 ,  1 0 , 1 2 ,  1 3 , 2 0 ,  2 2 , 2 9  and 3 1  o f  Appendix 1 and 

Figure 2 . 0 9 ) . The other thr e e  de s i gnated l oc a l i t i e s  are as 

fo l l ows : 
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1 .  Prominent north- f ac i ng road cut oppo s i t e  Card i f f  
W a lkway c arpark , O . l km we s t  o f  t h e  W a ingongoro 
R iver B r i dg e , on Opunake Road , ( Q 2 0 / 1 5 8 0 4 3 ) ( s e e  
Secti on 7 o f  Appendi x  1 and Figure 2 . 0 9 ) .  

2 .  Prominent s outh - f a c i ng road cutting o n  Opunake 
Road , O . l km e ast of Tu ikonga S tr e am B r i dg e  and 
c . 2 . 6km e a s t  of Cardi f f  Road j unct io n , 
(02 0 / 1 8 5 0 5 1 ) ( se e  S e c t i on 9 o f  App e n d i x  1 and 
F i gure 2 . 0 9 ) .  

3 .  B e tween the corner o f  Gl enn and S k e e t  Roads , and 
stream bri dge l OOm further westwards , ( P 2 0 / 0 4 2 9 0 8 ) 
( se e  Sec t i on 1 5  o f  Appendix 1 ) .  H e r e  T ariki Tephra 
is expo s e d  in both north and south f ac i ng road 
cuts and c l os e ly underl i e s  a l ahar i c  depo s i t  
mapped as W r 4  b y  Ne a l l ( 1 9 7 9 ) .  



F I G .  2 . 1 0 l s o p a c h  M a p :  W .f o f  T a r i k i  T e p h r a  
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Waipuku Tephra 

( new f orma t i on ) 

B eneath T ariki T ephra i s  Waipuku T ephra , named a f t e r  Waipuku 

S tr e am whi c h  f l ows e a s twards from Egmont Vo l c ano c ro s s ing S t ate 

Hi ghway 3 ,  � . 1 . 5km south o f  Tariki . Waipuku T e phra w a s  f i r s t  

r ecogni s e d  i n  the north- e a s t ern s ector a n d  i nforma l ly named 

' tephra - D ' by Ne a l l  in unpub l i shed work subsequent to hi s 1 9 7 2  

pub l i c at i on . 

Criteria 

On the l ower e a st e rn f l anks o f  Egmont Vo l c ano , Waipuku Tephra 

compri s e s  a s i ng l e , mass ive to weakly graded b e d  o f  moderate l y  to 

mode r at e l y  we l l  sort e d , ye l l ow ( l OYR 8 / 6  t o  7 / 8 ) ,  pumi c eous 

l ap i l l i ,  with upwardly increas ing proportions of r e ddish-ye l l ow 

( 7 . 5YR 6 / 8 ) coated pumi ceous l ap i l l i  ( P l at e s  2 . 0 6 and 2 . 0 7 ) . 

Common to f ew , l i ght brownish- grey to grey i s h- brown ( 1 0YR 6 / 2  to 

5 / 2 ) l ap i l l i  are di spers e d  in the l ower p ar t  of the tephra b e d . 

Type Sect i on 

The type s e c t i on d e s i gnated here for W a i puku T ephra i s  the 

prominent north- f a cing road cut on Opunake Road , 0 . 5 km we s t  o f  

Mangatoki S t r e am b r i dge and 0 . 9 km e a s t  o f  the j unct i on o f  Opunake 

Road wi th P a lmer Road , ( Q2 0 / 1 1 9 0 2 7 ) ( Se c t i on 6 of Appendix 1 ;  

P l at e  2 . 0 9 ) .  Thi s s e c t ion i s  the r e f erence l o c a l ity d e s igna t e d  

for Manganu i , I ng l ewood , Kori to , Mangatoki a n d  T a r i k i  t ephr a s . 

The type are a l i e s  within a 2km radius f rom the type s e c t i on . At 

thi s s e c t i on Waipuku T ephra is expos e d  as fo l lows : 



1 . 9 0m 

0 . 0 7m 

0 . 03m 

0 . 0 9 m  

0 . 0 2m 

0 . 0 5 m  

0 . 1 4m 

0 . 2 lm 
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W . a  o f  Tariki Tephra 

Sharp and wavy boundary 

Strong brown ( 7 . 5YR 5 / 6  t o  5 / 8 ) ,  fri ab l e , 
moderately deve l op e d  f i ne t o  medium b l ocky 
structured medi a l  materi a l . D i st i nc t  and 
broken boundary . 

Common , moderate l y  sort e d , f i n e  to medium 
ye l l ow ( l OYR 8 / 6  to 7 / 8 ) pum i ceous l ap i l l i  
and few fine grey l ap i l l i , d i s p e r s e d  i n  
medi a l  materi a l . I ndi s t i nc t  a n d  broken 
boundary ; 

As per 1 . 8 0 - 1 . 8 7m interva l . D i s t inct and 
wavy boundary . 

Common , moderat e l y  sorte d , f i ne to coars e , 
l ight browni sh grey t o  greyi s h  brown ( l OYR 
6 / 2  to 5 / 2 ) l ap i l l i  di sperse d  in medi a l  
mater i a l . D i s tinct a n d  wavy boundary ; 

As per 1 . 8 0 - 1 . 8 7m interva l . I nd i s t inct and 
wavy boundary . 

Pro fu s e , upwardly becoming abundant , 
moderat e l y  we l l  sorte d , m e d i um to coarse 
ye l l ow ( l OYR 8 / 6  to 7 / 8 ) ,  pum i ceous l ap i l l i  
few , with di s p e r s e d  fine t o  medium l ap i l l i  
near b a s a l  cont act . S harp and w avy boundary . 
Waipuku Tephra 

D ark ye l l owi sh brown ( l OYR 4 / 4 ) ,  f i rm ,  weak l y  
deve l ope d ,  f i n e  to medium b l ocky s t ructured 
medi a l  materi a l . At 2 . 3 0 - 2 . 3 3 m  
discontinuous l ayer o f  few t o  c ommon , very 
p a l e  brown to ye l l ow , fine t o  medium 
pumiceous l api l l i . 

2 . 5 lm - - - - - - - - - - - - - I ndi s tinct and wavy boundary 

Kap . j o f  Kaponga Tephra 

Upper and L ower Contacts 

O n  the l ower e a s te rn f l anks o f  Egmont Vo l c ano , m e d i a l  mater i a l  

with two di s continuous a n d  unnamed l ap i l l i  l ay e r s , s ep a r a t e s  the 
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upper cont act o f  Waipuku Tephra from e i ther Tariki Tephra ( e . g .  

S e c tion 6 o f  Figure 2 . 0 9 )  or an unnamed l aharic depos i t  ( e . g .  

S e c t i on 1 2  o f  F i gure 2 . 0 9 ) ,  above . 

Throughout the e a s t ern l ower f l ank s , the b a s a l  cont a c t  o f  W a i puku 

T e phra i s  s e parated from the uppe rmos t  uni t s  of Kaponga Tephra 

b e l ow ,  by < 0 . 2 0m of medi a l  materi a l  ( P l at e 2 . 0 9 ;  F i gure 2 . 1 2 ) .  

Age 

An inferred m inimum age for Waipuku T e phra of 5 0 0 0  + / - 9 0  ye ars 

B . P .  i s  e s t ab l i shed from a radiocarbon d a t e  ( NZ 3 3 5 2A ) o f  woo d  

obtained f rom direct l y  bene ath a debri s f l ow depo s i t  expo s e d  i n  a 

drain at B a l mo ra l  Farm , D ud l ey Road . A maximum a g e  o f  5 , 2 6 0  + / -

9 0  ye ar s B . P .  i s  e s t ab l i s h e d  from a radioc arbon d a t e  ( Wk - 1 0 3 5 A ) 

o f  a p e a t  s amp l e  imme d i a t e l y  b e n e a t h  Waipuku Tephra a t  w e s t  
O n a e ro B e ach ( s e e  Section 2 9  o f Appendix 1 ) .  On t h e  b a s i s o f  the 
above radiometric dat e s , Waipuku T ephra i s  here cons i dered to 

have an a g e  of c . 5 . 2  kyrs B . P .  

Corre l a t i on 

Waipuku Tephra i s  direc t l y  corre l at e d  t o  the inform a l  E3 tephra 

uni t  of Franks ( 1 9 8 4 ) and provi s i on a l l y  corre l at e d  with the thin 

b a s a l  pumiceous l ap i l l i  l ayer o f  Oakura Tephra ( Ne a l l 1 9 7 2 ) . I t  

i s  a l so corre l at e d  with the £ . 5 . 2 kyr B . P .  Eg- 6 pre s e rved w i thin 

l ake s e diment o f  the Waikato ( Lowe 1 9 8 7 ) .  

I s opachs 

Franks ( 1 9 8 4 ) indi c ated that E3 t ephra uni t  ( Waipuku Tephra 

corre l at ive ) had a b i l obe d  di stribu t i on t o  the south- e a s t  and 

e a s t  of Egmont Vo l cano . The e astern l ob e  was contro l l e d  by a 

s i ng l e  0 . 2m thi ckne s s  measurement a t  T a r i k i  Byp as s . Many 

me asurement s for Waipuku Tephra i n  thi s s t u dy a t  thi s s ame 

l o c a l i ty ,  are l e s s  than 0 . 0 9 m  and thi s evidence doe s  not support 

the e a s tern l ob e  o f  Franks ( 1 9 8 4 ) .  
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The i sopach map ( Fi gure 2 . 1 3 ) for Waipuku Tephra s hows a new and 

p ronounce d  l obe of distribut ion in the north- e a s te rn s e ctor , 

s imi l ar but l e s s  extens ive than W . e o f  T ariki T ephr a . Within the 

O . lm i sopach l e s s  than 1 3km from Egmont Vo l c ano , pumiceous - medi a l  

materi a l s dominat e . B eyond the O . l m i sopach , the p roportion o f  

medi a l  materi a l  incre a s e s  to > 6 5 % . Here a l so ,  W a i puku T ephra and 

over l ying medi a l  materi a l  thin to merge with T ariki Tephr a , 

above . 

B eyond the Egmont ring p l a i n , Waipuku T ephra i s  rare ly obvious 

macroscop i c a l ly b e l ow the topsoi l but is commonly s e en a s  a 

pumi ceou s , coarse ash to f ine l ap i l l i  l ay e r  w i t h i n  p e at , 

e s tuarine and l ac u s t r ine depos i t s . 

Reference L o c a l i t i e s  

T e n  r e f erence l oc a l i t i e s  a r e  d e s i g n a t e d  for Waipuku Tephra 

( Se c t i on s  4 ,  7 ,  9 , 1 0 , 1 2 , 1 3 , 2 0 , 2 2 , 29 and 31 of Appendix 1 ) .  

T he s e  l oc a l i t i e s  are the s ame a s  tho s e  de s i gn a t e d  for Manganui , 

I ng l ewood , Kor i to and Tariki tephras . 



Plate 2 . 08 :  W . e  and W . f n e a r  Nor fo l k  Road on S t a t e  

H i ghway 3 ( Ql 9 / 16 4 2 1 4 ) .  

0\ 
w 

Plate 2 . 09 :  Waipuku . Kaponga and Konini Tephra near Mangatoki S t ream 
on Opunake Road ( S e c t ion 6 ;  Q 2 0 / 1 0 8 0 3 8 ) .  
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Kaponga Tephra 

( new forma t i on ) 

Kaponga T e phra i s  a new format ion , name d a ft e r  the f arming 

communi ty o f  Kapong a 1 4km we s t  from E l tham Borough . Kaponga 

T ephra compri s e s  a c l o s e l y  spaced s et o f  a t  l e a s t  ten , dom i n ant l y  

reddi sh- ye l l ow c o a r s e  ash and l ap i l l i  b e d s  i ntervening between 

the l at er a l ly pers i s tent Waipuku T ephra above , and Koni n i  Tephra 

b e l ow ( P l at e  2 . 0 9 ) .  The s e  beds are b e s t  repre sented in s e c t ions 

on the south- e a stern lower f l anks of  Egmont Vo l c ano , wher e  e ach 

b e d  is s eparated by inter - beds ( < O . lm )  of medi a l  or a s hy 

materi a l . The beds informa l ly named Kap . a  to Kap . j , are mos t l y  o f  

l im i t e d  corre l at ive us age . 

Whi l e  the d i s t i nc t ive ' orange ' c o l our o f  mo s t  uni t s , has enab l e d  

e a sy i dent i f i c at ion o f  Kaponga Tephra ( P l at e  2 . 1 0 ) ,  the 

i dent i f i c ation and corre l at i on of mo st i nd i v i du a l  uni t s  that 

compri s e  Kapong a Tephra has proved di f f i cu l t . Corre l ation o f  mo s t  

uni t s  i s  there fore here cons i dered provi s iona l . Kap . f  i s  t h e  only 

uni t  o f  Kaponga Tephra that can b e  corre l at e d  with any degree of 

c e r t a i nty i n  central Taranaki . 

Type S e c t i on 

The type s e c t i on and type are a are the s ame a s  tho s e  de s ignated 

for Waipuku Tephr a  ( Section 6 o f  Appendix 1 and Figure 2 . 1 2 ) . 

Here Kaponga T ephra compr i s e s : 

Waipuku Tephra 

2 . 3 0m - - - - - - - - - - - - - Sharp and wavy boundary - - - - - - - - - - - - - - - - - - -

0 . 2 lm D ark ye l l ow i s h- brown ( l OYR 4 / 4 ) ,  f i rm ,  weakly 
deve l oped , fine to medium b l ocky s t ructured 
medi a l  materi a l . At 2 . 3 0 - 2 . 3 3m 
dis continuous l ayer o f  few to common , very 
p a l e  brown to ye l l ow f i ne to medium pum i c eous 
l api l l i . I ndi s t inct and wavy boundary . 



0 . 0 7m 
Kap . j  

O . l lm 

0 . 0 3m 
Kap . i  

0 . 0 8m 

0 . 0 7m 
Kap . h  

0 . 0 7m 

O . O lm 
Kap . g  

O . O lm 

0 . 0 5m 
Kap . f 

0 . 0 2 m  
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Many , moderat e l y  sorted fine t o  c o a r s e  
dominant l y  ye l l ow ( l OYR 8 / 6 ) ,  f ew redd i s h  
ye l l ow ( 7 . 5YR 6 / 8 ) pum i ceous l ap i l l i . Common 
l ight grey to grey ( l OYR 7 / 2  to 5 / 1 ) f in e  to 
medium l ap i l l i  d i s p e r s e d  in m e d i a l  m a t e r i a l . 
I ndi s t i nc t  and wavy boundary . 

D ark ye l l owi s h  brown ( l OYR 4 / 4 ) ,  f i rm , weakly 
deve l ope d ,  f i ne to medium b l o c ky s tructured 
medi a l  materi a l . I ndi s t inct boundary to 
yel l owi s h- b rown ( l OYR 5 / 6 ) , v e ry f i rm ,  medi a l  
materi a l . I n d i s t inct and wavy boundary . 

Many , moderat e l y  we l l  sort e d  f in e  to medium 
reddish- ye l low ( 7 . 5YR 6 / 8 ) pum i ceous and 
l ight grey t o  grey G l OYR 6 / 1 ) l ap i l l i  
scattered i n  a matrix o f  ye l l ow i s h- b rown a s hy 
materi a l . D i st i nct and wavy boundary . 

Ye l lowi s h - brown ( l OYR 5 / 6 ) ,  v e ry f i rm ,  
m a s s ive structured medi a l  m a t e ri a l . 
I n d i s t inct and wavy boundary . 

Abundant , mod er a t e l y  sor t e d  me d i um ( fe w  
coarse ) reddi s h- ye l l ow ( 7 . 5YR 6 / 8 ) pumi c eous 
l ap i l l i . P ropor t ion of l ap i l l i  d e c r e a s e s  
upwards from moderate ly we l l  s o rt e d , c ommon , 
f ine to medium l api l l i  to mode r a t e l y  sorted 
few f i ne to c o a r s e  l ap i l l i . D i s t inct and wavy 
boundary . 

D ark ye l l owi s h- brown ( l OYR 4 / 6 ) ,  very f i rm ,  
massive s t ructured a s hy mat e ri a l . S h a rp and 
wavy boundary . 

Many , modera t e l y  we l l  sorte d , m e dium , 
ye l l ow ( l OYR 7 / 8  to 7 / 6 ) pum i c e o u s  l ap i l l i . 
Sharp and s t r a i ght boundary . 

As per 2 . 7 7 - 2 . 8 4m interva l . D i s t inct and 
wavy boundary : 

Abundant , mode r a t e l y  we l l  s o rt e d , med i um 
' s andy ' dark grey ( l OYR 4 / 1 ) l i th i c  a sh 

grading downwards to very c o a r s e s andy l i thic 
ash with common , redd i s h- ye l l ow pumi c e o u s  
coarse ash a n d  f i ne l api l l i . D i s t i nct and 
wavy boundary . 

As per 2 . 7 7 - 2 . 8 4m i nt e rval . D i s t inct and 
wavy boundary . 



0 . 0 6m 
Kap . e  

0 . 1 3m 
Kap . d  

0 . 0 2 m  

0 . 04m 
Kap . c  

0 . 03m 

0 . 0 7m 
Kap . b  

0 . 0 8 m  
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2cm o f  pro fus e ,  we l l  sorted , medium ' s andy ' 
dark grey ( l OYR 4 / 1 ) a s h  grading downwards to 
very coarse s andy l i thic ash . Few to c ommon 
reddi sh ye l low f ine pumiceous l ap i l l i  a t  
base . Gradati o n a l  and w avy boundary t o  4 cm o f  
common , poorly sorte d ,  fine t o  c o a r s e  y e l l ow 
( l OYR 8 / 8 ) and reddi s h- y e l l ow ( 7 . 5YR 6 / 8 ) 
pumiceous l ap i l l i  dispersed in a m a t r i x  o f  
pumiceous coars e ash and fine l ap i l l i . S harp 
and wavy bounda ry . 

Shower bedde d , abundant to profu s e , 
moderate to poo r l y  sorted ye l low ( l OYR 8 / 6  to 
7 / 8 ) ,  coated reddish- ye l l ow ( 7 . 5YR 6 / 8 ) f ine 
to very coarse pum i c e ou s  l ap i l l i  and 
subordinate dark grey , f i ne to medium l ap i l l i  
dispers e d  throughtout a matrix o f  ye l l ow to 
reddi s h- ye l l ow coarse pum i c eous ash . S harp 
and wavy boundary . 

Ye l l owish- brown ( l OYR 4 / 4 ) ,  very f i rm ,  
mass ive structured a s hy materi a l . D i s t i nc t  
and broken boundary . 

D i s conti nuous l ayer , m any modera t e l y  w e l l 
sorted subroun de d ,  very coarse t o  c o a r s e 
ye l l ow ( l OYR 8 / 6  to 7 / 8 ) pumi ceous l ap i l l i . 
D i s t inct and broken boundary . 

Ye l l owish- brown ( l OYR 4 / 4 ) ,  f i rm ,  m a s s ive 
structured ,  ashy /medi a l  materi a l . S harp and 
wavy boundary . 

Abundant to pro fus e ,  moderate l y  s o r t e d  
shower bedded very c o a r s e  to c o a r s e  ye l l ow 
( l OYR 7 / 6 )  pum i ceous and grey s andy a s h . 
Common f ine to m edium ye l l ow pum i ceous and 
grey l api l l i  increas i ng in propo r t i o n  towards 
base . Sharp and wavy boundary . 

Ye l l owish- brown ( l OYR 5 / 4  to 4 / 4 ) ,  f i rm ,  
weakly deve l ope d ,  medium b l ock structured ,  
medi a l  materi a l . Few t o  common medium to f i ne 
dark reddish- b rown ( 5YR 3 / 2 ) root l e t s . 
Indi s t i nct and w avy boundary . 



O . l Om 
Kap . a  

0 . 0 5m 
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Abundant , moderately sorted f i ne to 
coarse ( l OYR 8 / 4 to 8 / 8 ) pum i c e o u s  l ap i l l i  
dispersed i n  a matrix o f  c o a r s e  t o  v e ry 
coarse ye l l ow pumi ceous and dark grey t o  very 
dark grey ( 7 . 5YR N4 / t o  N 5 / ) s an dy a s h . 
Proport i on o f  reddi sh- ye l l ow ( 7 . 5YR 6 / 8 ) 
l api l l i  ste adi l y  incre a s e s  towards uppe r  
contact o f  uni t . D i s tinct a n d  wavy boundary . 

Ye l lowish- brown ( l OYR 4 / 4 ) ,  v e ry f i rm , 
mass ive structured medi a l  m a t e ri a l . 

3 . 6 lm - - - - - - - - - - - - - D i s t inct and wavy boundary - - - - - - - - - - - - - - -

Kon . b  o f  Konini Tephra 

Upper and L ower Contact s  

Wi thin t h e  type are a , t h e  uppermos t  uni t o f  Kaponga Tephra 

( Kap . j ) is separated from Wai puku T ephra above , by < 0 . 2 0m o f  

medi a l  mat e r i a l  with a d i scont inuous and unnamed pum i c eo u s  

l api l l i  uni t  ( e . g .  Section 6 o f  F i gure 2 . 1 2 ) .  I n  the s am e  

v i c i n i ty , the l owermo s t  uni t o f  Kapong a T ephra ( Kap . a )  i s  

- s eparated f rom Konini Tephra b e l ow ,  by up t o  0 . 0 8 m  o f  m e d i a l  

m a t e ri a l . 

Moving from the south- eastern s e c t o r  towards the north- e a s t e rn 

and south- western sectors , mos t  coarse ash and l ap i l l i  uni t s  o f  

Kaponga T ephra thin and wedge out . I n  the north- e as t en s e c tor , 

only Kap . f and Kap . g  are i dent i f i e d  as macroscop i c a l l y  v i s i b l e  

l ayers ( e . g . Sect i on 1 3  o f  Figure 2 . 1 2 ) ,  whi l e ,  i n  the south- we s t  

s e c tor , only Kap . f  i s  i dent i f i e d  ( e . g .  S e c t i on 1 5  o f  F i gu r e  

2 . 1 2 ) .  Kaponga T ephra i s  occas iona l ly int e r s t r at i f i e d  by a t  l e as t  

thr e e  debr i s  and hyperconcentrated f l ow depo s i t s  o f  Kahui 

Format i on ,  ( e . g .  Sections 8 and 1 2  o f  Figure 2 . 1 2 ;  P l at e  2 . 1 1 ) .  
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Age 

A minimum age for Kaponga T ephra o f  5 , 2 6 0  + / - 9 0  ye a r s  B . P .  i s  

e s t ab l i shed from a radi o c a rbon date ( Wk - 1 0 3 5A ) o f  p e a t  

immedi a t e l y  bene ath Waipuku T ephra ( Section 2 9  o f  Append i x  1 ) .  

A further radioc arbon date ( NZ 5 4 0 9 A ) o f  9 , 2 8 0  + / - 1 3 0  years B . P .  

w a s  obt ained from a peat s amp l e  s e p arating two c e nt r a l  uni t s  o f  

Kaponga Tephra ( Kap . d  and Kap . e )  a t  Durham Road ( se e  S e c t i on 8 o f 

Appendix 1 ) .  An age ( NZ 5 4 1 0A ) o f  1 0 , 4 5 0  + / - 2 0 0  y e a r s  B . P .  

obt ained from peat beneath the underlying Konini T ephra at the 

s ame s i t e  e s t ab l i shes a maximum pos s i b l e  age for Kapong a  T ephr a . 

From t h e  above radi ome t r i c  dates , Kapong a T ephra h a s  a p o s s i b l e  

a g e  r ange o f  between � . 5 . 3  t o  1 0 . 4  kyr B . P .  Howeve r ,  t h e  c l o s e l y 

s p a c e d  beds o f  Kap . b  to Kap . h  are here cons idered t o  h a v e  a m o r e  

con f i ne d  age range of between c . 8 . 0  t o  1 0 . 0  kyrs B . P .  

Correl a t i on 

Kaponga T ephras are dire c t l y  corre l at e d  to the i n form a l  E 2  tephra 

uni t  of Franks ( 1 9 8 4 ) and uppe r  port i ons of her El t ephra un i t .  

Kap . b  and Kap . d  are here tent ative l y  corre l at e d  to the � . 9 . 3 kyr 

B . P  Eg- 9  and � . 9 . 6  kyr B . P .  Eg- 1 0  pres erved within l ak e  s e diment 

of L ak e  Rotomanuka o f  the W a i k ato d i s t r i c t  ( Lowe 1 9 8 7 ) . 

Member - Kap . f  

Criteria 

In the north- eastern sector , Kap . f  is charact e r i s e d  by a norm a l  

graded to mass ive bed o f  s o f t , sub - rounded ,  mode r a t e l y  we l l  

s o rt e d , reddi sh-ye l l ow ( 7 . 5YR 6 / 8 ) ,  medium t o  coar s e  pumi c eous 

l ap i l l i  with sub - ordinate grey f i ne 1 api 1 1 i  ( P l at e  2 . 1 1 ) . The 

proportion o f  grey coarse ash and l ap i 1 l i  wi thin the b e d  

progre s s ive l y  increase towards the e a s t ern a n d  south- e a s te rn 

s ectors . 
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D i s tr ibuti on 

Kap . f s hows a broad e a s t e rn l obe o f  d i stribut ion extending from 

E gmont Vo l c ano ( see Figure 2 . 1 4 )  with the princ i p a l  axi s o f  

d i s t r i bution directed towards the north- e a s t  from K a i m i ro through 

to I ng l ewood . 

Re f erence Loca l i t i e s  

E i ght r e f erence l oc a l i t e s  have b e e n  des i gnated for K apong a 

T ephr a . The l o c a l i t i e s  o f  s even h ave previou s l y  b e e n  d e s c r i b e d  

( S ect i on s  7 ,  9 ,  1 0 , 1 2 , 1 3 , 1 5  a n d  2 2  o f  Appendi x  1 a n d  F i gure 

2 . 1 2 ) .  A further referenc e l oc a l i ty is here de s i gn a te d  a s : 

P rominent dra i n , s outh- s i de o f  D u rham R o a d , c . l . 8 5 km 

s outh- we st of the j unct i on of Durham Road and S t ate  
Highway 3 ,  ( 0 1 9 / 1 4 4 2 2 6 ) ( S e c t i on 8 o f  App endix 1 and 
Fi gure 2 . 1 2 ) . 



Plate 2 . 10 :  

River-Cardi f f  
Tariki Tephra 

Waipuku, Kaponga and Konini Tephra n e ar Waingongoro 

W alkway . on Opunake Road ( Sec t ion 7 ;  Q 2 0 / 1 5 8 0 4 3 ) . Note 
above Waipuku Tephra and Mah oe  Tephra b e l o w  Konini Tephra . 

'-J 
w 

Plate 2 . 11 :  Waipuku . Kaponga and Konini Tephra o n  Bains Farm . Tariki 

Road ( S ec t ion 1 2 ;  Q 2 0 / 1 9 2 1 9 4 ) .  No t e  u n named debri s / hypercon c e n t r a t e d  

f l ow depo s i t  above Waipuku Tephra a n d  d e b r i s  f l ow depos i t s  o f  Kahui 

Formation i n t e r c a l a t i n g  Kaponga Tephra . 



F I G .  2 . 1 4  l s o p a c h  M a p :  K a p . f  o f  K a p o n g a  T e p h r a 
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Konini Tephra 

( new forma t i on ) 

Under l ying Kaponga Tephra i s  Konini Tephra a new format ion n ame d 

a fter Koni n i  Stream ,  whi ch f l ows south- e a s t  from E gmont Vo l c ano 

connec t i ng with Paetahi S t r e am ,  2 . 5 km we s t  of S t r a t ford B o rough . 

O n  the l ower e a s tern f l anks o f  Egmont Vo l c ano , Koni n i  Tephra 

c ompri s e s  two c l o s e l y  spaced l ap i l l i  beds s ep a r a t e d  by < 0 . 0 6m of 

medi a l  m at e r i a l  ( P l ate 2 . 1 2 ) .  The s e  beds i nforma l ly n amed Kon . a  

and Kon . b ,  thin e a s twards and merge togethe r to form a s i ng l e  

regiona l t ephra marker . Where thi s occurs , Kon. a  i s  d i s t i ngu i s hed 

from Kon . b  only on the b as i s  o f  f i ne r  g r a i n  s i z e . 

Cr i teri a 

The upper b e d  o f  Konini T ephra ( Kon . b )  i s  s imi l ar i n  app e a r ance 

to the l ower bed ( Kon . a )  but is of greater thi ckne s s  and c o a r s e r  

graine d . Both beds a r e  o ft e n  charac t e r i s e d  b y  p ro f u s e  to 

abundant , d ark grey to very dark grey ( l OYR 4 / 1  t o  3 / 1 ) and 

greyish- brown ( 1 0YR 5 / 2 ) fine ly ve s i cu l ar l api l l i , w i t h  a b a s a l  

l ayer o f  f e w  to common reddi sh-ye l l ow ( 7 . 5YR 6 / 8 ) a n d  ye l l ow 

( 1 0YR 6 / 8 ) pumi ceous l api l l i  ( P l at e  2 . 1 3 ) . L api l l i  const ituents 

m ay be surf ac e  coated red ( 2 . 5YR 4 / 6 ) or ( l OYR 4 / 4 ) dark 

ye l l owish- brown . 

Type S ec t i on 

The type s e c t ion de s ignated here for Konini T ephra i s  the 

prominent north- fac ing road cut on Opunake Road , 0 . 5 km wes t  o f  

Mangatoki S tr e am bridge and 0 . 9 km e a s t  o f  the j unct i on o f  Opunake 

Road with P a lmer Road , ( Q2 0 / 1 1 9 0 2 7 ) ( Secti on 6 of Append i x  1 and 

F i gure 2 . 1 5 ;  P l at e  2 . 1 3 ) . Thi s s e c t i on is the type l o c a l i ty 

d e s ignate d  for Waipuku and Kaponga T ephra . The type are a e x tends 

over a s imi l ar area to that designated for Kaponga T ephr a . At 

thi s s e c t i on Konini T ephra i s  expos e d  as  f o l l ow s : 
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Kap . a  o f  Kaponga Tephra 

3 . 5 6m - - - - - - - - - - - - - Abrupt and wavy boundary - - - - - - - - - - - - - - - - -

0 . 0 5m 

0 . 1 5m 
Kon . b  

0 . 0 6m 

0 . 0 5m 
Kon . a  

0 . 0 9 m  

D ark ye l l owi sh- brown ( l OYR 4 / 4 ) ,  very f i rm ,  
mass ive structured medi a l  m a t er i a l . 
Indi s tinct and w avy boundary . 

Moderately sorted , abundant , f i ne to v e ry 
coars e , dark grey to very d ark g rey ( l OYR 4 / 1  
t o  3 / 1 ) s o f t  t o  f i rm l api l l i  coated dark 
ye l l owish- brown ( l OYR 4 / 4 ) , common brown i sh
ye l l ow ( l OYR 6 / 8 ) coar s e  a s h  to f i ne 
pumi ceous l ap i l l i  d i s p e r s e d  throughou t . 
I ndi s tinct and w avy boundary . 

D ark ye l lowi s h- b rown ( l OYR 4 / 4 ) ,  f i rm ,  we ak ly 
deve loped , medium b l ocky s truc t u r e d  medi a l  
materi a l . D i s t inct and w avy bound ary . 

Mode r a t e l y  we l l  sort e d , pro fus e , dark grey 
to ve ry d a rk grey c o a r s e  a s h . w i th f ew f i ne 
l ap i l l i  incre a s i ng i n  proport i on to common 
towards l ower cont act of uni t . S h a rp and wavy 
boundary . 

D ark ye l l ow i s h- b rown ( l OYR 4 / 4 ) , f i rm l y  
fri ab l e , weak l y  deve l op e d  f i ne t o  medium 
b l ocky s tructured medi a l  m a t e r i a l . 

3 . 9 6m - - - - - - - - - - - - - D i stinct and wavy boundary - - - - - - - - - - - - - - - -

Ma . d  o f  Mahoe Tephra 

Upper and L ower Contacts 

On the south- e a s t e rn lower f l anks of Egmont Vo l c ano , the 

uppermo s t  uni t of Konini Tephra ( Kon . b )  is s eparated from Kap . a  

o f  Kaponga Tephra above , by 0 . 0 5m o f  medi a l  m a t e r i a l  ( e . g . 

Sect i on s  6 and 1 0  o f  Figure 2 . 1 2 ) . I n  the s ame s ector , the l ower 

unit ( Kon . a )  is s e parated from Mahoe Tephra b e l ow ,  by < O . l Om o f  

medi a l  materi a l  ( Fi gure 2 . 1 5 ) .  

I n  the north- e astern sector , Konini T ephra i s  s e p a r a t e d  from 

Kap . f ( ? )  of Kaponga Tephra above , by c . 0 . 4 0m of m e d i a l  mat e r i a l  
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( e . g .  S ec t i on 2 2  o f  Figure 2 . 1 2 ) . Here , t h e  l ow e r  c ont act o f  

Konini T ephra i s  s eparated from Kaihouri tephr a s  b e l ow ,  by < 0 . 2 0m 

o f  medi a l  materi a l  ( e . g . Sect i on 1 3  o f  F i gure 2 . 1 5 ) .  

Age 

A radioc arbon date ( NZ 5 4 1 0A )  of a p e a t  s amp l e  0 . 0 3 m  b e l ow Kon . b  

at Durham Roa d  ( Sect ion 8 o f  Append i x  1 )  e s t ab l i s h e s  a maximum 

age of 1 0 , 4 5 0  + / - 200 ye ars B . P .  Thi s maxi mum age i s  s imi l ar to 

another radioc arbon date ( NZ 3 1 5 3 A ) of 1 0 , 1 50 + / - 1 0 0  ye ars B . P .  

obt ained f rom a bul k  peat s amp l e  that enve l o p e d  a p rominent grey 

l ap i l l i  l ayer at Q . 7 . 3m depth b e l ow sur f a c e  in E l tham swamp 

( McG l one and Ne a l l pers . comm . 1 9 8 7 ) .  I n  thi s s t udy , the grey 

l ap i l l i  bed has been corre l at e d  with Kon . b  o f  Kon i n i  T ephr a . 

On the b a s i s  o f  the above radiome t r i c  date s , Kon i n i  T ephr a  i s  
c on s i de re d t o  have a n  age of  c . l O . l kyrs B . P . 

Correl a t i on 

Konini T ephra i s  here corre l at e d  t o  the f i n e  b a s a l  l ap i l l i  b e d  o f  

the El t ephra uni t  o f  Franks ( 1 9 8 4 ) . Konini Tephra i s  corre l at e d  

w i th t h e  Q . 1 0 . 1  kyr B . P .  Eg- 1 1  p r e s erved w i t h i n  s ediment o f  L ak e s  

Maratoto a n d  Rotomanuka i n  the W a i k ato di s t r i c t  ( Lowe 1 9 8 7 ) .  

I s opachs 

An i sopach map ( Fi gure 2 . 1 6 )  combining both uni t s  o f  Konini 

T e phra indic a t e s  a broad l obe o f  d i s tribution e x tending from 

Egmont Vo l c ano to the e a s t . A maximum recorded t h i ckne s s  o f  0 . 2 2 m  

occurs i n  t h e  vicinity o f  Mahoe . T h e  0 . 1 5m i so p ach e xtends f rom 

j us t  north o f  Tariki to the e a s tern outskirts o f  S tr a t ford 

Borough and conti nues further southwards through E l t ham and 

Kaponga . 

B eyond the 0 . 1 5m i sopach , Konini Tephra r ap i d l y  thins to s m a l l er 

and fewer l ap i l l i  incre as ing l y  d i s p e r s e d  wi thin a s t e adi ly 
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incre a s i ng proporti on o f  medi a l  materi a l . North b eyond I ng l ewoo d , 

Konini Tephra c e a s e s  to occur a s  a cont i nuous ,  v i s i b l e  l ayer b u t  

occurs a s  a f ew , f i ne grey l api l l i  s c a t t e r e d  i n  a dominant l y  

medi a l  matrix . 

Re ference Local i t i e s  

T h e  r e ference l o c a l i t i e s  designated f o r  Konini Tephra a r e  the 

s ame as  tho s e  de s i gnated for Kaponga Tephra ( se e  S e c t i ons 7 ,  8 ,  

9 ,  1 0 , 1 2 , 1 3 , 1 5  and 2 2  o f  Appendix 1 ) .  



Plate 2 . 12 :  Kaponga . Konini and Mahoe Tephra a t  Tariki Underpass on 
S t a t e  Hi ghway 3 ( S e c t ion 1 0 ;  Q 2 0 / 1 6 7 2 0 2 ) .  Blue arrow indicates pos i t ion 
of Kap . ·b  o f  Kaponga Tephra . 

-.J 
\0 

Plate 2 . 13 :  Konini Tephra a t  type sect ion near Waingongoro River-
Cardi f f  Walkway . on Opunake Road ( Se c t ion 7 ;  Q 2 0 / 1 5 8 0 4 3 ) .  No t e  Kaponga 
Tephra above Konini Tephra and Mahoe Tephra below . 
B l u e  arrow i n d i c a t e s  pos i t ion o f  Kon . a  o f  Konini Tephra . 
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Mahoe Tephra 

( new formation ) 

Mahoe T ephra was f i r s t  recogni s e d  by Franks ( 1 9 8 4 ) a s  a s i ng l e  

uni t o f  dominant l y  pumiceous l api l l i  and w a s  inform a l l y  name d 

Mahoe t ephr a , after the f arming communi ty o f  Mahoe 1 0km south

we s t  from S trat ford Borough . On the l ower south- e a s t ern f l ank s o f  

Egmont Vo l c ano , Mahoe Tephra compri s e s  a c l o s e l y  s p aced s e t  o f  

f our t ephra beds ( here i nforma l ly named M a . a  t o  M a . d )  s e p a r a t e d  

by < 0 . 0 5 m o f  medi a l  materi a l  ( P l at e  2 . 1 4 ) . 

Cr i ter i a 

W i t h  di s t an c e  f rom sourc e , the medi a l  i nt e r - b e d  thi n s  b e twe e n  

Ma . a  and Ma . b ,  resu l t ing i n  t h e  m e rg ing to ge the r o f  both uni t s  t o  
form a s ing l e region a l  t ephra marker bed ( P l at e  2 . 1 5 ) . Thi s b e d  

c ompr i s e s  domi nant l y  f i rm , ye l l ow ( l OYR 8 / 8 ) ,  v e ry p a l e  b rown 

( l OYR 8 / 4 ) and subordin a t e  re dd i s h - ye l l ow ( 7 . 5YR 6 / 8 ) ,  mode r a t e l y  
we l l  s o r t e d  pumi ceous l ap i l l i  and b l ocks . D i s p e r s e d  throughout 

are subordinat e , s o f t , l ight grey ( 1 0YR 7 / 1  t o  6 / 1 ) l ap i l l i . 

O c c a s iona l ly in the south- e a s tern s ector , grey l ap i l l i  tend t o  

concentrate towards t h e  b a s e  o f  the bed . 

Ma . c  comp r i s e s  a di s tinctive , f i rm dark grey ( 1 0YR 4 / 1 ) to 

r eddi s h  grey ( 5YR 5 / 2 ) ,  m a s s ive f i ne ash , whi l e , M a . d  i s  o f  

s im i l ar f i e l d  app e arance t o  Ma . a  and Ma . b  ( P l at e  2 . 1 4 ) . Both Ma . c  

and Ma . d  o f  Maho e  Tephra are o f  l im i t e d  corre l at iv e  u s age , 

b e c au s e  they are restricted i n  di s tribution t o  the s outh- e a s t e rn 

l ower f l anks o f  Egmont Vo l c ano , i n  the v i c i n i ty o f  Mahoe and 

Cardi f f . 

Type S e c t i on 

The type s e c t ion i s  designated as  a prominent north - f a c ing road 

c u t  oppo s i t e  Cardi f f  Wal kway carpark , 0 . 1 km west of Waingongoro 
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R iver B r i dge , o n  Opunake Road ( Se c t i on 7 o f  Appe nd i x  1 and Figure 

2 . 1 5 ) .  Thi s section is cho s e n  i n  preference to S e c ti ons 6 or 9 ,  
b e c au s e  o f  an absence o f  erosional unconformit i e s  i n  the m e d i a l  

materi a l  b e l ow Mahoe Tephra ( P l at e s  2 . 1 6 a n d  2 . 1 7 ,  respect ive ly ) .  

Here Mahoe Tephra i s  expo s e d  a s  fo l l ows : 

2 . 2 4m - - - - - - - - - - - - -

0 . 0 5m 

O . O lm 
Ma . c  

0 . 03m 
Ma . b  

0 . 0 2 m  

0 . 0 6m 
Ma . a  

0 . 2 2m 

0 . 2 5 m  

Kon . a  o f  Konini Tephra 

I ndi s t inct and wavy boundary 

Ye l l owi sh brown ( l OYR 5 / 4 ) ,  f i rm l y  fri ab l e , 
weak l y  deve l oped fine t o  med i um b l o cky 
s tructured medi a l  materi a l . F e w  dispers e d  
f i n e  ye l l ow ( 1 0YR 7 / 8 ) pum i ce o u s  l ap i l l i  
downwardly incre a s ing i n  propor t i on to 
common . S harp and broken boundary .  

We l l  sort e d ,  very f i rm ,  p i nk i sh grey to 
redd i s h  grey ( 5YR 6 / 2  to 5 / 2 ) ,  m a ssive , f i n e  
a s h . S h a rp and broken boundary . 

Mode r a t e l y  we l l  sort e d , many ,  f i ne t o  
medium ye l l ow ( 1 0YR 8 / 6  t o  8 / 8 ) pumiceo u s  
l ap i l l i  dispersed in m e di a l  m a t r i x . D i s t inct 
and w avy boundary . 

As  p e r  2 . 0 5 - 2 . 1 0m . D i s t in c t  and w avy 
boundary . 

Mode r at e l y  sorted , abundant t o  p ro fus e ,  
fine t o  coars e , ye l l ow ( 1 0YR 8 / 6  to 8 / 8 ) and 
very p a l e  brown ( 1 0YR 8 / 4  to 7 / 4 ) pumi ceous 
l ap i l l i , w i t h  common f i n e  to m e dium , grey 
( 1 0YR 7 / 1 ) soft l ap i l l i . D i s t i n c t  and wavy 
boundary . 

D ark ye l l owi sh brown ( l OYR 4 / 6 ) ,  f i rm ,  
moderately deve l oped f i ne t o  m e d i um b l o c ky 
s tructured medi a l  materi a l . D i f fu s e  and w avy 
boundary . 

D ark ye l l ow i s h  brown ( 1 0YR 4 / 4 ) ,  very f i rm ,  
we ak l y  deve l oped , coar s e  b l oc ky s tructured 
medi a l  materi a l . 

2 . 8 8m - - - - - - - - - - - - Sharp and broken boundary - - - - - - - - - - - - - - - - -

Kai . h  o f  Kahouri tephra 
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B e s t  Local i ty 

A b e s t  l o c a l i ty i s  de s i gna t e d  in the south- e a s t e rn s e ctor a t  a 

p rominent north- f a cing road cut on Opunake Road 0 . 5 km we s t  o f  

M angatoki S tream Bridge and 0 . 9 km e as t  o f  the j unct i on o f  Opunake 

Road w i th upper P a lmer Road ( se e  S e c t i on 6 o f  Appendix 1 and 

F i gure 2 . 1 5 ) .  Here the four t ephra unit s  of Mahoe T e phra are 

c l e ar l y  and cont inuou s l y  expo s e d  a long the s e c t ion but are 

s eparated from uni t s  of Poto Tephra b e l ow ,  by a prominent 

d i s conformi ty ( P l at e  2 . 1 6 ) .  

Upper and L ower Contac t s  

The uppermo s t  uni t s  o f  Maho e  Tephr a , in t h e  south - e a s t e rn s e c tor 

( Ma . d )  and e a s tern sector ( comb i n e d  Ma . a  and Ma . b ) are s ep a r a t e d  

from Koni n i  T ephra above , b y  < 0 . 1 0m o f  medi a l  m a t e r i a l  ( Figure 

2 . 1 5 ) .  The l owermo s t  uni t s  of Mahoe T e phra i n  the south- e a s t ern 

and e a s te rn s e c tors ( comb ined Ma . a  and Ma . b )  are s ep ar a t e d  from 

K a i houri t e phras ( e . g .  S e c t i on 7 o f  F i gure 2 . 1 7 )  and Ware a 

Form a t i on corre l at ives ( P l at e  2 . 1 8 )  b e l ow ,  by < 0 . 5m o f  medi a l  

m a t e ri a l . 

Age 

A radioc arbon date ( NZ 5 4 1 0A )  of p e at ( � . 0 . 3 6m ) above Mahoe T ephra 

a t  Durh am Road ( Section 8 of Appendix 1 ) ,  e s t ab l i shes a minimum 

age of 1 0 , 4 5 0  + / - 200 ye ars B . P . H e r e  a l so p e a t  c . 0 . 6 0m b e l ow 

Mahoe Tephra has been dated ( NZ 5 4 1 1 A )  a t  1 2 , 9 0 0  + / - 2 0 0  y e a r s  

B . P .  giving a maximum age . 

Mahoe Tephra i s  here e s t imated to have an age o f  between � . 1 1 and 

1 1 . 4  kyrs B . P .  based on the extrapol at i on of p e a t  a ccumu l a t i o n  

r a t e s  b e tween t h e  two radioc arbon d a t e s . 
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Correl a t i on 

Mahoe Tephra i s  corre l ated with the � . 1 1 kyr B . P .  E g - 1 2  p r e s e rved 

within s e d iment of L akes Rotomanuka and Maratoto in the Waik ato 

d i st r i c t  ( Lowe 1 9 8 7 ) .  

I s op achs 

An i sopach map combining Ma . a  and Ma . b  ( Figure 2 . 1 8 )  shows a 

broad e a s t  and south- eastward l ob e  from E gmont Vo l c ano . From 

meagre thickne s s  data the 0 . 1 5m i sopach occurs b e tween T a r i k i  and 

P embroke , wes t  of S t ate Hi ghway 3 .  The O . l Om isopach occurs j us t  

north o f  T ariki in t h e  e a s te rn s e c tor a n d  b e tween C ardi f f  and 

Mahoe i n  the south - e as t  s e c tor . The extent of thi s i sopach 

e a s tward is p r e s e nt l y  unknown . B eyond the O . l Om i sop ach , M ahoe 

T ephr a r apidly thins to sma l l er and f ewer l ap i l l i d i s p e r s e d  

wi thin steadi l y  i n c r e a s i ng p rop o r t i ons o f  m e d i a l  m a t e ri a l . B eyond 

the 0 . 0 5m i sopach s i tu at e d  j us t  s outh of I ng l ewoo d , Mahoe T ephr a 

i s  o c c a si o na l l y  i de nt i f i e d  by a d i sconti nuous l ayer o f  few coarse 
y e l l ow pum i c eou s l api l l i . 

Re ference S ec t i ons 

F ive r e f erence l oc a l i t i e s  have b e en des i gnated for M ahoe T ephra 

( s e e  S e c t ions 8 ,  9 ,  1 0 , 1 2  and 15 of Appendix 1 and Figure 2 . 1 5 ) . 



P1ate 2 . 14 :  Mahoe Tephra a t  i t s  best locality near Manga toki S t ream 
on Opunake Road ( S e c tion 6 ;  Q 2 0 / 1 0 8 0 3 8 ) .  

OJ 
0\ 

P1ate 2 . 1 5 :  Konini and Mahoe Tephra a t  Tariki Underpass on S t a t e  
Highway 3 ( S e c t ion 1 0 ; Q 2 0 / 1 6 7 20 2 ) .  Not e  boundary between S 1  a n d  L1 . 1  
( in di c a t e d  by a rrow) and Kai . h  o f  Kaihouri tephra beneath boun dary . 



Plate 2 . 16 :  Mahoe Tephra and Poto Tephra near Mangatoki S t ream on 

Opunake Road ( S e c t ion 6 ;  Q20/10803 8 )  o No t e  boundary between Sl and Ll . l  
pos i t ion j us t  above card a n d  erosional uncon formi ty ( indi c a t ed by 

a rrow ) 0 

CXl 
-....,J 

Plate 2 . 17 :  Konini and Mahoe Tephra near Tuikonga S t ream on Opunake 

S t ream ( Sec t ion 9 ;  Q20/185051 ) 0 Not e Kai . f  o f  Kaihouri t ephra beneath 
Mah oe  Tcphra and i n t ervening erosional unconformity ( indicated by 
a rrow ) 0 
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P1ate 2 . 18 :  Konini and Mahoe Tcphra ( l a t t e r  indicated by arrow ) a t  
corner o f  Skeet a n d  Glenn Roads ( S e c t ion 1 5 ;  P 2 0 / 0 4 2 9 0 8 ) .  N o t e  debris 
flow depos i t  o f  Warca Formation below Mahoc Tephra . 



M a h o e  T e p h r a  
241 

7 

I 
/. 

. . . 
K a i . d I � � •. i : . ·.� 

\ 
· -- -- j  ( I I I !. } � "' �  ,\ 

K a i . c l : �:[.\,·'! • :; 
() ,.  ·. " I � "' I 

K a i . bt··; • 1 � .  " . . 
K a i . a  

462 • P "'  • · · . '"  • • o ·  

476 

9 

\ 

' ) 
>;\ 
! ·  . I ( 

v-·� I • . , 
" 

-.... 

' 

\ I 
��d"· * ·� a'¥' "'• 

. / ; 

. ( 

"' 0  .• p .  Q, • 

6 1 1  

10 

. ' ' �  . . . 

\ \ 

. . .. ,· . . 

8 

a r e a  F o r m a t i o n  c o r r e l a t i v e  

13 
2 1 1  . .  ' 

" t /: :-.·\ • • 

��f .. t.·� . Jt 

1 -------
·�yt)l..,l ' • 
�"' .\ I '  �..-f._ .\ . 

. ·; . .  

. . .  

(..���:;.-,o't • 

�:-= �-:-� ��. -�\ 

� /,·.� . �  Q 

354 

F I G .  2 . 1 7  C o r r e l a t i o n  C o l u m n s  o f  K a i h o u r i  t e p h r a  



; : 

F I G .  2 . 1 8  l s o p a c h  M a p :  M a h o e  T e p h r a  



9 1  

2 . 3 . 0  TUNA TEPHRA SUB - GROUP TEPHROSTRATI GRAPHY 

2 . 3 . 1  

Tuna Tephra Sub - group i s  nam e d  a f t e r  the e a s t  T aranaki f a rm i ng 

communi ty o f  Tuna , £ . 3 . 9 km north- e a s t  o f  Midhur s t . On the l ower 

e a s tern f l anks of Egmont Vo l c ano , Tuna Tephra S ub - group i s  

subdivid e d  i n  two ; here in form a l ly re ferred t o  a s  ' upper ' 

( younge s t ) and ' l ower ' ( o l de s t ) Sub - group . 

Upper Tuna T ephra Sub - group 

( here a f t er abbrev i a t e d  to Upp e r  T T  S u b - group ) 

Upper T T  S ub - group inc l ude s Kaihouri t ephra , Paetahi Tephra and 
Poto Tephra whi ch tot a l  at l e as t  twenty-nine cons t i tuent coarse 

a s h  and l ap i l l i  uni t s  ( F igure 2 . 1 9 ) .  The upper TT Sub - group is 

interc a l a t e d  by medi a l  int e r - beds of  L l . l  ( se e  Chapt e r  3 ) .  

Type S ec t i on : 

The type s e ct i on des ignated here for the upper TT Sub - group 

occurs £ . 1 4km south- e a s t  from the p r e s ent Egmont s umm i t , at a 

prominent north- f a cing road cut oppo s i t e  Cardi f f  W a l kway Carp ark , 

O . l m we s t  o f  Waingongoro R iver B r i dg e  o n  Opunake R o a d  ( Se c t i on 7 

o f  Appendix 1 ) .  

L ower Tuna Tephra Sub - group 

( hereafter abbrevi ated t o  L ower T T  S ub - group ) 

L ower TT S ub - group inc l ude s the Tuikonga , Koru , Pukei t i  and 

Wa i tepuku Tephras whi ch tot a l  at l e as t  e l even cons t i tuent coarse 

ash and l ap i l l i  uni t s  ( Figure 2 . 1 9 ) .  The l ower TT S ub - group is 

interc a l a t e d  by medi a l  inter- b e ds of L 1 . 2  ( s ee Chap t e r  3 ) . 
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Type Section 

The type s e c t i on designated here for the l ower TT S ub - group 

occurs c . l 9 . 5km north- e a s t  from the pres ent Egmont s ummi t ,  at a 

prominent driveway cutting at I ng l ewood Marae , O . l Okm south o f  

the Ingl ewood BMX track and oppo s i t e  the s choo l p l ayground , 

( Ql 9 / 1 4 7 2 6 7 ) ( Section 1 3  o f  Appendix 1 ) .  

Age 

The age range of upper TT Sub - group i s  det e rmined f rom the 

pos i t ion of const ituent t ephr a s  w i t h  r e s p e c t  to a few radioc arbon 

dated p e a t s  and woods , and the rhyo l i t i c  chronohori z on -

Aokautere Ash . On thi s b as i s  the upper TT S ub - group has an 

e s t im a t e d  age r ange o f  b e tween c . 1 2 and c . 23 . 4  kyr s  B . P .  

The l ower TT Sub -group h a s  an e s t imated age r ange o f  between 

�. 23 . 4 and 2 8 . 0  kyrs B . P .  Thi s age r ange is de t e rmined on the 

b a s i s  o f  a s s umed const ant accumu l a t i on rate o f  medi a l  materi a l  

b etwe en Aokautere Ash and t h e  c . 5 0 kyr B . P  Rotoehu Ash . 

I s opachs 

I sopach data of const i tuent format i ons w i thin l ower TT Sub - g roup , 

appe ars to indi c ate a predominant d i r e c t i on o f  tephra 

di s tribution extending f rom the Egmont Vo l c an i c  Centre towar d s  

t h e  e a s tern a n d  north- e a s t ern sectors . I n  cont r a s t , the 

cons t i tuent formations of upper TT S ub - group app e a r  to be 

predomi n ant l y  di s tributed towards the e a s t ern and south- e as t e rn 

s e c tors . Thi s l atter d i s t r i bution i s  cons i st ent with that o f  the 

over lying Toko Tephra Sub - group . 



Composite Stratigraphic  Column 

upper Tuna Tephra Sub-group 
( l n t e r c a l c a t e d  b y  l 1 . 1 l  

P ot.f 

A O K A UT E R E  A S H  
Pot.e 

Mahoe T ephra 

K aihour i  tephra 

( N e w  I n f o r m a l  l o r m a t l o n )  

Paetah i  Tephra 

( N e w  F o r m a t i o n )  

Poto Tephra 
( N e w  F o r m a t i o n )  

Tuikonga Tephra 

F I G .  2 . 1 9  

1 

Composite Stratigraphic Column 

lower Tuna Tephra Sub-group 

( l n t e r c a l c a t e d  b y  L 1 . 2 )  

,,,, - - - - - - - -1 
Tuikonga Tephra 

( N e w  F o r m a t io n )  

K oru Tephra 
( N ea l l  1 9 7 2 :  R e d e f i n e d  t h l a  s t u d y ) 

Pukei t i  Tephra 

( N e a l l  1 9 7 2 )  
I 

Waitepuku Tephra 

( N e w  F o r m a t i o n )  

�-- - - - - - - -_j 
S 2  
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Kaihouri t ephra s 

( new informal forma t i on ) 

K a i houri tephras are a newly named informal form a t i on , named 

a ft e r  Kaihouri S tre am , that f l ows e astwards from E gmont Vo l c ano , 

c ro s s ing S t at e  H ighway 3 ,  mi dway between S tratford and T ariki . 

Kaihouri tephras are best repre s ented i n  exposures on the south

e a s t ern l ower f l anks o f  Egmont Vo l c ano , o ccurring b e tween Toko 

Tephra Sub - group above , and Paetahi Tephra b e l ow . K a i ho u r i  

t e phras compri s e  a set of at l e a s t  e i gh t  l api l l i  beds i n forma l l y 

named Kai . a  to Kai . h  in orde r o f  young i ng ( e . g .  S e c t i on 7 o f 
Appendix 1 and F i gu r e  2 . 1 7 ) .  

Kaihouri t ephras have proven more d i f f i cu l t to i denti fy and 

corre l ate than i ndivi dua l  cons t i tuents o f  Kaponga T ephra , s ince , 

mos t  Kaihour i tephras are thinner , l e s s  w i despread and con f i ne d  

i n  di s tribution to t h e  s outh- e a s tern s e c t o r . Further restri c t i ng 

corre l at ion i s  the conspi cuous , l o c a l i s e d  absence o f  e i ther the 

entire formation ( e . g .  S e c t i on 6 of Appendix 1 ;  P l at e  2 . 1 6 )  or 

one or more Kaihouri tephra s  ( e . g .  Sect i on 9 o f  F i gure 2 . 1 7 ;  

P l ate 2 . 1 7 )  due to dis conformi t i e s  i n  thi s portion o f  the cover 

bed s equenc e . 

O f  a l l the coarse ash and l ap i l l i  unit s  t h a t  compri s e  Kaihouri 

tephras in the e a st e rn and south- e a stern s ectors , only the 

uppermo s t  bed ( Ka i . h )  is di stinctive enough macroscopi c a l l y to 

a l l ow con f i dent i dent i f i c at i on ( P l at e  2 . 15 ) . Con s t ruction of an 

i s opach map for Kai . h  is pre c l uded by meagre outcrop data . In the 

north- e a stern s ector , only three thin unname d  K a i houri tephras 

occur , o f  whi c h , only one is vi s i b l y  conti nuous ( se e  Secti on 1 3  

o f  Appendix 1 and F i gure 2 . 1 7 ) .  
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Cri teria 

Mos t  Kaihouri tephra s  compri s e  dominant ly ye l l ow i s h- red ( 5YR 5 / 8 ) 

o r  reddi sh-ye l l ow ( 7 . 5YR 6 / 8  and 5YR 6 / 8 ) pum i c e ou s  l ap i l l i , with 

subordinate grey t o  greyi sh- brown l ap i l l i  ( P l at e  2 . 1 9 ) .  The 

l i thic component i s  e i ther di spersed throughout the uni t or 

incre a s e s  i n  proportion towards the uppe r  conta c t  of the uni t . 

I n  the south - e a s te rn and e as t ern s ectors , Kai . h compr i s e s  two 

d i s t i nc t  l ayers . The l ower l ayer i s  unstrat i f i e d  comp r i s i ng 

vari ab l e  proport i ons o f  ye l lowish- re d and r e ddi s h - ye l l ow ( 5YR 5 / 8  

and 6 / 8 ) pumi ceous and grey ( 1 0YR 5 / 1  to 4 / 1 ) c o a r s e  a s h  and f ine 

l ap i l l i . The uppe r  l ayer cons i s t s  of very f i rm ,  m a s s ive to norm a l  

graded , we l l  sorted grey ( 7 . 5YR N4 / ) ,  c o a r s e  a s h  ( P l at e  2 . 2 0 ) . I n  

the northern and north- e a st e rn s e ctors , Ka i . h comp r i s e s  

unstrat i f i e d ,  moderate l y sorted y e l l owi s h- r e d  and r e dd i s h  ye l l ow 

( 5YR 5 / 8  - 6 / 8 ) pumiceous l api l l i . 

Upper and Lower Contacts 

Throughout the e a s tern s e c tors of  E gmont Vo l c ano , K a i . h  is  

s eparated from Mahoe Tephra above , by < 0 . 5m o f  medi a l  materi al 

( P l ate 2 . 1 5 ) .  I n  the s ame vic inity , l owermo s t  K a i hour i  t ephra i s  

s ep arated from Pae . f o f  Paetahi Tephra be l ow ,  by < O . l 4m o f  medi a l  

materi a l  ( P l ate 2 . 1 9 ) .  However ,  in t h e  north- e a s t ern s e c tor , the 

l owermo s t  Ka ihouri tephra i s  separated from Pae . d  o f  Paetahi 

Tephra by a s i gni f i c ant l y  greater thi ckne s s  ( < 0 . 3m )  o f  medi a l  

materi a l . 

K a i houri tephras are interstrat i f i e d  by thin wedge s o f  l o c a l i s e d ,  

aeo l i an ande s i t i c  s ands , here corre l at e d  t o  t h e  Kat i kara 

Forma t i on of Ne a l l ( 1 9 7 5 ) ( s ee Chapter 5 ) .  No depo s i t s  o f  

Katikara Formation h ave yet been observed t o  ove r l i e  uppermost 

K a i houri tephra . Kaihouri t ephras are a l so inter s t r a t i f i e d  by at 

l e as t  two debr i s /hyp e rconc entrated f l ow depo s i t s  o f  Warea 
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Forma t i on Correl at ives ( a fter Ne a l l  1 9 7 9 ) ( e . g .  S e c t i on 1 0  o f  

F i gure 2 . 1 7 ;  P l ate 2 . 20 ) . 

Type Section 

An i nforma l type s e c tion and type area o f  Kaihouri t ephras are 

des i gnated the s ame a s  for Mahoe Tephra ( Se c t i on 7 of Appendix 1 

and F i gure 2 . 1 7 ) .  Thi s s e c tion i s  chosen b e c au s e  K a i houri t ephras 

are best represented here and occur wi thout interc a l ating 

d i s conformi t i e s . Here , K a i houri t ephras are expos e d  as  f o l l ows : 

Ma . a  o f  Mahoe Tephra 

2 . 4 1 m  - - - - - - - - - - - - - - D i s t i n c t  and wavy boundary - - - - - - - - - - - - - -

0 . 22m 

0 . 2 5m 

0 . 0 7 m  
Kai . h  

0 . 7 2m 

0 . 03m 
Kai . g  

D ark ye l l owish- brown ( l OYR 4 / 6 ) ,  f i rm ,  
mode r a t e ly deve l op e d , f ine t o  me di um b l ocky 
structured medi a l  m a t e r i a l . D i f fu s e  and wavy 
bound ary . 

D ark ye l l owi sh - brown ( l OYR 4 / 4 ) , very f i rm ,  
we ak l y  deve l op e d ,  c o a r s e  b locky s tructured 
medi a l  materi a l . S harp and broken bound ary . 

0 . 1m d i s cont i nuous , m a s s ive , we l l  
c emente d  very f i rm dark grey ( 7 . 5YR N4 / ) f i ne 
ash . S harp and broken bounda ry . 0 . 0 6m 
pro fus e ,  moderat e l y  to poorl y  sorted , very 
f i rm grey to dark grey ( l OYR 5 / 1  to 4 / 1 ) fine 
to coarse l ap i l l i  with m any f i ne to medium 
reddi s h-ye l l ow ( 5YR6 / 8 ) t o  ye l l owish- red ( 5YR 
5 / 8 ) pumiceous l ap i l l i  d i s p e r s e d  throughout . 
D i s tinct and w avy boundary . 

Ye l l owish- brown ( 1 0YR 4 / 4 ) ,  very f i rm ,  weakly 
deve l op e d , coarse b l ocky s t ructured medi a l  
materi a l . S harp and w avy boundary . 

Moderat e l y  we l l  sort e d , abundant reddi sh 
ye l l ow ( 5YR 6 / 8 ) fine t o  medium pumiceous 
l ap i l l i . Few to common , poor l y  sorted f ine to 
very coarse grey l ap i l l i  d i s p e r s e d  
throughout . S h arp a n d  w avy boundary . 



0 . 02m 

0 . 04m 
Kai . f  

0 . 07m 

0 . 0 5m 
Kai . e  

0 . 0 9m 

0 . 1 2m 

0 . 0 7 m  
Kai . d  

O . l Om 

0 . 0 8 m  

0 . 0 9 m  
Kai . c  
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Ye l l owish-brown ( l OYR 4 / 4 ) , very f i rm ,  
mas s ive s truc tured medi a l  m a t e r i a l . D i s t inct 
and wavy boundary . 

Moderat e ly sorted , abundant r e d d i s h  ye l l ow 
( 5YR 6 / 8 ) and s t rong b rown ( 7 . 5YR 5 / 8 ) fine 
to coarse pum i c eous l ap i l l i . F e w  d i spersed 
grey , f i ne l ap i l l i . ( Al ong s e c ti on thi s uni t 
merg e s  w i th unnamed l api l l i  uni t  above ) .  
D i stinct and w avy boundary . 

Ye l l owi sh-brown ( l OYR 5 / 3 t o  5 / 4 ) ,  f i rm ,  
we ak l y  deve l op e d , medium b l o cky s tructured , 
medi a l  materi a l . D i s t i nc t  a n d  w avy boundary . 

Many , moderat e l y  sort e d , f i n e  t o  coarse 
reddi s h-ye l l ow ( 7 . 5YR 6 / 8 ) p um i ceous l ap i l l i  
and fine t o  medium grey t o  dark grey ( l OYR 
6 /1 to 4 / 1 ) l ap i l l i  upwardl y  i n c r e a s i ng in 
proport ion from f ew to m any . Indi s t i c t  and 
wavy boundary . 

Ye l l owi sh-brown ( l OYR 5 / 6 ) ,  v e ry f i rm ,  
m a s s ive s tructured medi a l  m a t e ri a l . 
I ndi s t inct and wavy boundary . 

Ye l l ow i s h - brown ( l OYR 5 / 4 ) ,  f i rm ,  m a s s ive 
s tructure d  medi a l  materi a l . D i s t in c t  and wavy 
boundary . 

Mode r a t e l y  we l l  sorted , c ommon t o  m any , 
fine , grey ( 7 . 5YR N 6 /  t o  N5 / ) and pumiceous , 
ye l low t o  browni sh-ye l low l ap i l l i  d i spersed 
in medi a l  matrix . D i st i n c t  a n d  w avy boundary . 

Ye l l ow i s h - brown ( l OYR 5 / 6 ) ,  v e ry f i rm ,  
mass ive s truc tured medi a l  m a t er i a l . S h arp and 
wavy boundary . 

P a l e  brown ( lbYR 5 /3 ) ,  we ak l y  d e ve l op e d , 
coarse to medium b locky s t ructured medi a l  
materi a l . I ndi s t i nc t  a n d  wavy boundary . 

Mode r a t e l y  we l l  sorted ,  comm o n , m e d i um 
strong brown to reddi sh-ye l l ow ( 7 . 5YR 6 / 8  to 
5 / 8 ) pum i c eous and grey ( 7 . 5YR N 6 / to N5 / ) 
fine l ap i l l i  d i s p e r s e d  i n  b rown ( l OYR 5 / 3 ) 
medi a l  materi a l . D i s t inct and w avy boundary . 



0 . 1 2m 

O . O l m  
Kai . b  

0 . 0 5m 

O . O l m  
Kai . a  

0 . 1 4m 
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Ye l l owish-brown ( l OYR 5 / 4 ) ,  f i rm ,  mass ive 
s tructured medi a l  mat e r i a l . D i s t inct and wavy 
boundary . 

Moderat e l y  we l l  sort e d , many , f ine t o  
medium reddi s h- ye l low t o  s t rong b rown ( 7 . 5YR 
6 / 8  to 5 / 8 ) pumiceous l api l l i  d i s pe r s e d  i n  
medi a l  matrix . D i s t inct and wavy boun d a ry . 

Ye l lowi sh- brown ( l OYR 5 / 4 ) ,  f i rm ,  m a s s iv e  
structured medi a l  materi a l . D i s tinct a n d  wavy 
boundary . 

Moderat e l y  we l l  sorte d , abundant f i ne 
to medium reddi sh-ye l l ow to s t rong b r own 
( 7 . 5YR 6 / 8  to 5 / 8 ) pumiceous l ap i l l i . 
D i s tinct and wavy boundary . 

Ye l l ow i s h- brown ( l OYR 5 / 4 ) ,  very f i rm , 
mass ive s t ructured medi a l  mater i a l  g r ad i ng 
downwards to  ye l l owi sh brown ( l OYR 5 / 8 ) ,  f i rm 
medi a l materi a l . 

4 . 7 6 m  - - - - - - - - - - - - - D i s t inct and wavy boundary - - - - - - - - - - - - - - - -

Pae . f o f  Paetahi Tephra 

Age 

A radioc arbon date ( NZ 5 4 1 1 A ) o f  a s andy p e at s amp l e , 0 . 0 6 m  b e l ow 

Kai . h  a t  Durham Road ( Section 8 o f  Appendi x  1 )  e s t ab l i she s  an age 

for it of 1 2 , 9 0 0  + / - 200 years B . P .  

On the b a s i s  o f  as sumed const ant a ccumu l a t i o n  r a t e s  o f  medi a l  

materi a l  i n  the cover - bed succes s ion between the � . l O . l kyr Konini 

T ephra above , and � . 2 2 . 5 kyr Aokautere Ash b e l ow ,  K a i houri tephras 
are here e s t imated to have an a g e  r ange b e tween c . l 2 . 9  and c . l 8 . 5  

kyrs B . P .  

Correl a t i on 

I n  the north- e a s tern sector , Kai . h  i s  here corre l at e d  t o  Ahuahu 

Lap i l l i  o f  Ne a l l ( 1 9 7 2 ) . 
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Re f erence Local i t i e s  

Thr e e  re ference l o c a l itie s a r e  here d e s i gnated f o r  Kaihouri 

t ephra s  ( se e  Sections 7 ,  9 and 1 3  of Appendix 1 and Figure 2 . 1 7 ) . 



fl�te i , l1 i ��ij{l t��� ij�� f��t� !���� ���1 [�i����� �t! !!� . 
9 ·  Q 2 0 / 1 8 5 0 5 1 ) .  0 k e  S t re am ( Se c t 1on , on puna 

I-' 
0 
0 

Jl�t� 1.1� � Ill .\ �� lli��U� ���l�3 �l � arll! Unlerpass on �l't' 
Highway 3 ( Se c t ion 1 0 ; Q 2 0 / 1 6 7 2 0 2 ) .  N o t e  
d e b r i s  f low o f  Warea Formation below t ephra . 
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1 0 1  

Paetahi Tephra 

( new format ion ) 

P a e t ah i  Tephra i s  a new ly de f ined t ephra form a t i on named a f t e r  

P a e t ah i  S tr e am that f l ows south- e a s twards from Egmont Vo l c ano t o  

the wes t e rn conf ine s  o f  S tr a t ford Borough , where t h e  S tr e am j o ins 

the P a t e a  River . 

O n  the l ower south- e a s t ern f l anks o f  Egmont Vo l c ano , P a e t ahi 

T ephra c ompr i s e s  a c l o s e l y  spaced set o f  six coarse a s h  and 

l ap i l l i  b e d s  that unde r l i e  Kaihouri t ephra and overl i e a 

prominent buri e d  soi l and Poto Tephra ( P l at e  2 . 2 1 ) .  C l o s e  to 

s o u r c e i n  the south- e a st e rn s e c t o r , e a ch s u c c e s s i v e  t e ph r a  b e d  i s  

here i n forma l l y named Pae . a  t o  Pae . f  i n  order o f  decre a s i ng age , 

and are s e p arated by < 0 . 0 5m o f  medi a l  materi a l . 

The l ow e rmo s t  l api l l i  bed ( Pae . a )  i s  a wi despre a d  marker b e d  

throughout e a stern Taranaki , a n d  i s  the mos t  import ant 

chronoho r i zon for corre l ation in the t ime r ange c . l 2 - 2 2 , 0 0 0  

ye ars B . P .  

D e s p i t e  the di s t inct appe arance o f  Pae . d  and Pae . e  i n  the south

e as t ern s e c to r , corre l ative u s age is l im i t e d  b e caus e they are 

more r e s t r i c t e d  in the i r  di s tribu t i o n  than Pae . a .  B e ds Pae . b  and 

Pae . c  in the s ame sector , have l it t l e  di agno s t i c  character . On 

the l ower north- east ern f l anks only P ae . a  and Pae . d  of P a e t ahi 

Tephra occur , o f  whi ch , only the former is vi s i b l y  continuous . 

Upper and Lower Contact 

Throughout the e a s tern l ower f l anks of Egmont Vo l c ano , the 

uppermos t  uni t o f  Paetahi Tephra ( Pae . f )  is separated from 

Kaihouri t ephra above , by < O . l 5m o f  medi a l  materi a l  ( e . g .  

S e c t i on s  7 and 9 o f  Appendix 1 and F i gure 2 . 2 0 ) . The l owermos t  
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uni t  ( Pae . a )  i s  s ep arated from Poto Tephra b e l ow ,  by a prominent 

bur i e d  s o i l  ( < 0 . 1 7m ) ( Figure 2 . 2 0 and P l a t e  2 . 2 1 ) .  

P a e t ahi Tephr a , l ike Kaihouri tephras above , are i nterstrat i fi e d  

at some l o c a l i t i e s , b y  e i ther aeo l i an ande s i t i c  s ands o f  Kat ikara 

Forma ti on or debri s f l ow/hyperconcent r a t e d  f l ow u n i t s  of Ware a  

Format i on Corre l a t ive s . 

P ae . a  i s  o c c a s iona l ly observed a t  s i t e s  t o  the e a s t  o f  the E gmont 

r i ng - p l a i n ,  to unconformab ly mant l e  thin c o l l uv i a l  wedg e s  o f  

a dmix e d  medi a l  mat e r i a l  and s i l t s tone that ove r l i e  i n  s i tu 

outcrops of  T e r t i ary s i l t stone ( P l at e  2 . 2 2 ) . 

Type S e c t i on 
T he typ e s e ction and type a r e a o f  P ae t ahi T ephra a r e  t h e  s am e  a s  

f o r  tho s e f o rma l l y de s i gnat e d for Mahoe T ephra and in forma l l y 

d e s igna t e d  for K a i houri t ephra s  ( s e e  S e c t ion 7 o f  Appendix 1 and 

Fi gure 2 . 2 0 ;  P l ate 2 . 2 1 ) .  

Kai . a  o f  Kaihouri tephra 

4 . 6 2m - - - - - - - - - - - - - D i stinct and wavy boundary - - - - - - - - - - - - - - - -

0 . 1 4m 

O . O l m  
P ae . f  

0 . 0 2 m  

O . l Om 
Pae . e  

Ye l l owi sh- brown ( l OYR 5 /4 ) ,  very f i rm ,  
mas s ive s tructured medi a l  m a t er i a l  grading 
downwards to ye l l owi s h- brown ( l OYR 5 / 8 ) ,  f i rm 
medi a l  materi a l . D i s t inct and wavy boundary . 

Moderat e l y  sorte d ,  c ommon , r e d d i s h  ye l l ow 
( 7 . 5YR 6 / 8 ) f i ne t o  medium , pum i ceous l ap i l l i  
with few grey l ap i l l i  d i s p er s e d  i n  medi a l  
matrix . Sharp and wavy boundary . 

Ye l lowish- brown ( l OYR 5 / 6 ) ,  very f i rm ,  
m a s s ive structured medi a l  m a t e ri a l . 
I ndi s t inct and wavy boundary . 

Moderately we l l  s o r t e d  to we l l  sort e d , 
abundant , f i ne , grey t o  dark grey ( 7 . 5YR N 6 /  
- N4 / ) l api l l i . F e w  f i ne to medium reddi sh
ye l l ow pumiceous l ap i l l i  d i s p e r s e d  at b a s e . 
S harp and wavy boundary . 



0 . 0 5 m  

0 . 0 5 m  
Pae . d  

O . O l m  

0 . 0 2m 
Pae . c  

0 . 0 5m 

0 . 0 2m 

Pae . b 

0 . 0 5m 

0 . 1 7m 
Pae . a  

0 . 1 7m 

1 0 3  

Ye l l owish brown ( l OYR 5 / 6 ) ,  very f i rm ,  
massive structured medi a l  m a t e ri a l . D i s t inct 
and wavy boundary . 

Moderat e l y  we l l  sorted ,  abundant , f i ne t o  
coars e , subrounded reddi sh- ye l l ow ( 7 . 5YR 6 / 8  
and 5YR 6 / 8 ) pum i ceous l ap i l l i . Few p oo r l y  
sort e d , granu l e  t o  c o a r s e  l ight g r e y  t o  dark 
grey ( l OYR 7 / 1  t o  4 / 1 ) l ap i l l i . D i s t in c t  and 
wavy boundary . 

Ye l lowi sh brown ( l OYR 5 / 6 ) ,  m a s s ive 
structured medi a l  materi a l . D i s t i nc t  and wavy 
boundary ; 

Moderately sort e d , f i ne to medium , r e d d i sh 
ye l l ow ( 7 . 5YR 6 / 8 ) pum i c eo u s  and f i rm g r ey 
l ap i l l i , d i s cont i nuous and pocket e d . D i st inct 
and wavy boundary . 

Ye l l ow i s h  brown ( l OYR 5 / 6 ) ,  f i rm ,  m a s s iv e  
structured medi a l  m a t e ri a l . D i s t i n c t  a n d  
broken boundary . 

Mode r a t e l y  sorte d ,  m e dium to c o a r s e , 
reddi s h  ye l l ow ( 7 . 5YR 6 / 8 ) dom i n ant l y  
pumi ceous l ap i l l i , di s cont i nuous and 
pocket e d . I ndi s t inct and broken bounda ry . 

Ye l l owish brown ( l OYR 5 / 6 ) ,  very f i rm ,  
mass ive structured medi a l  m a t e r i a l . 
I ndi s t i nct and w avy boundary . 

S hower bedded , mu l t i p l e  norm a l  graded 
l ayers . E ach l ayer compri s e s  of pro fus e , 
moderat e l y  we l l  sort e d , f i n e  t o  c o a r s e  grey 
( 7 . 5YR N6/ - N4 / ) l ap i l l i  w i th few t o  c ommon 
f ine to coars e , browni sh ye l l ow ( l OYR 6 / 8 ) to 
ye l l ow ( l OYR 7 / 8 ) pum i c eous l ap i l l i  d i spersed 
at the base . E ach l ayer then grades to 
profus e , mode r at e ly w e l l  t o  we l l  sort e d , grey 
fine l ap i l l i  and c o a r s e  ash . S harp and w avy 
boundary . 

Brown ( l OYR 5 / 3 ) ,  f i rm ,  moder a t e l y  deve l oped , 
medium to c o a r s e  b l ocky s tructured medi a l  
materi a l . 

5 . 4 8m - - - - - - - - - - - - - D i stinct and w avy boundary - - - - - - - - - - - - - - - -

Pot . o  o f  Poto Tephra 



1 0 4 

Age 

On the b a s i s  o f  a s s umed constant accumu l a t i on r a t e s  o f  medi a l  

materi a l  i n  the cover - bed succ e s si on between the � - 1 0 . 1 kyr 

Konini T ephr a above , and � . 2 2 . 5 kyr Aokautere Ash b e l ow ,  P a e t ahi 

T ephr a is here provi s iona l ly ascribed an age r ange of betwee n  

c . 1 9 . 0  and c . 1 9 . 9  kyrs B . P .  

Member : Pae . a  

Criter i a  

Throughout t h e  l ower e a s tern f l anks o f  E gmont Vo l c ano ,  Pae . a  i s  a 

di s t inctive marker bed compri s i ng f i rm ,  mu l t i p l e normal grade d 

l ayers o f  dom i nant l y  grey ( 7 . 5YR N 6 /  - N5 / ) l ap i l l i  and c o a r s e  

ash . A vari ab l e , subordinate proport ion o f  reddi sh- ye l l ow ( 7 . 5YR 
6 / 8 ) pumiceous l ap i l l i may e i ther be concent r a t e d  towards the 

b a s e  o r  d i s p e r s e d  throughout e ac h  l ayer . Pae . a  d i r e c t l y  ove r l i e s  

a prominent , brown ( l OYR 4 / 3  - 5 / 3 ) bur i e d  s o i l deve l op e d  into 

m a s s ive s t ructured medi a l  materi a l  and uppe rmos t  Poto T e phr a , 

b e l ow ( P l at e  2 . 2 1 ) .  

I s opachs 

D e s p i t e  me agre i sopach data ( Figure 2 . 2 1 ) ,  Pae . a  i s  recogni s e d  

extens ive l y  e a s twards f rom Egmont Vo l c ano . A maximum recorde d 

thi ckne s s  o f  0 . 2 2m occurs in the vi cini ty o f  Cardi f f  ( e . g .  

S e c t i on 7 o f  F i gure 2 . 2 0 ) . A O . l Om i sopach i s  provi s iona l ly drawn 

extending north as f a r  as I ngl ewood and s outh b e tween Kapong a and 

Kapuni . E a s twards thi s i sopach occurs in the are a m i dw ay between 

S trat ford and Toko . North and e a s t  beyond the Egmont r ing - p l a i n , 

Pae . a  i s  c l e ar l y  i dent i f i e d  as a 0 . 2 0m thi c k  ye l l ow i s h- red ( 5YR 

4 / 6 ) l ayer o f  f r i ab l e , moderat e l y  we l l  deve l op e d ,  f i n e  b l ocky 

s tructured medi a l  materi a l  with a reddi s h- ye l l ow ( 7 . 5YR 6 / 8 ) 

b a s a l  pum i ceous l ap i l l i  bed ( e . g .  S e c t i on s  2 3  and 3 2  o f  Appendix 

1 and F i gure 2 . 2 0 ;  P l ates 2 . 2 3 and 2 . 2 4 ,  r e s p e c t i ve ly ) . 
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Re ference Local i t i e s  

A t o t a l  o f  s even re ference loc a l i t i e s  a r e  h e r e  d e s i gnated for 

P ae t ahi Tephra , of which , three have been de s c r i b e d  previ ou s ly 

( Sections 9 , 1 3  and 1 5  o f  Appendix 1 and Figure 2 . 20 ) . A further 

four new reference loca l i t i e s  are de s ignat e d  a s  f o l l ows : 

1 .  Cutt i ng a l ong L eppers cow rac e , Manutahi Road , 
0 . 3 km wes t  o f  the Waiongana S t r e am B r i dge 
( 0 1 9 / 1 4 2 3 7 3 ) ( Section 2 3  o f  Appendix 1 and F i gure 
2 . 2 0 ;  P l at e  2 . 23 ) .  

2 .  Farm track cutting in coa s t a l  c l i f f s  behind 
Buchanan ' s  Farm Hou s e , Turangi Road ( 0 1 9 / 2 4 2 4 5 6 ) 
( Se c t i on 2 8  o f  Appendix 1 ) .  

3 .  Very promine nt ro a d  c u tt i n g , 0 . 3km n o r t h  a l ong 
S t at e  H i ghway 3 f rom O n a e r o  Dom a i n  Mo t o r  Camp 
( Q l 9 / 2 8 5 4 4 1 ) ( S e c t i on 30 of App endi x 1 ) .  

4 .  P rom inent nort h - f ac i ng r o a d  c u t t i ng , O . l km w e s t  o f  
T e  Wera F o r e s t  H e adqu a r t e r s  ( 0 2 0 / 4 7 7 1 8 1 ) ( S e c t i on 
32 o f  App endix 1 and F i gu r e  2 . 2 0 ;  P l a t e  2 . 2 4 ) . 
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P1ate 2 . 21 :  Paetahi Tephra a t  i t s  type s e c t ion near Waingongoro 
River-Cardi f f  Walkway . on Opunake Road ( S e c t ion 7 ;  Q 2 0 / l 58043 ) .  

P1ate 2 . 22 :  Pae . a  c losely overlying admixed medial material and 
s i l t s t on e  r e s t i n g  on in s i t u  Terti ary s i l t s tone on Kaimata Road 
( Q 1 9 / 2 1 8 2 3 6 ) .  



Plate 2 . 23 :  Pae . a  enclosed w i t h i n  L l  near Lepperton ( S ection 23 : 
Q l 9 / 1 4 2 3 7 3 ) .  No t e  S1 above Pae . a  and S2 below . The t rowel ( l e f t  cen t re ) 
indicates t h e  pos i t ion o f  Aokautere Ash within the sect ion . 

Plate 2 . 24 :  Pae . a  enclosed wi thin L1 near T e  Wera ( Sect ion 32 : 

Q 2 0 / 4 7 7 1 8 l ) .  No t e  S1 above Pae . a  and S2 below . 



\ ' ,  

Cape 

r li t? /: /V il r l 

F I G .  2 . 2 1  l s o p a c h M a p  P a e . a  o f  P a e t a h i  T e p h r a  



2 . 3 . 3  

1 1 0 

Poto Tephra 

( new forma t i on ) 

Poto Tephra i s  a new formation , name d a f t e r  Poto R o a d  whi ch j oins 

Opunake Road mi dway between Mahoe and Cardi f f  i n  the south- east 

s e c tor . 

On the south- e a s tern l ower f l anks o f  Egmont Vo l c ano , Poto T ephra 

compr i s e s  a c lo s e l y  spaced set of a t  l e as t  f i f teen coarse ash and 

l ap i l l i  beds ( P l at e  2 . 2 5 )  that intervene b e tween Paetahi T ephra 

above , and Tuikonga Tephra , be l ow . E ach b e d  o f  P o t o  Tephra i s  

s e p a r a t e d  b y  < 0 . 0 8 m  o f  medi a l  materi a l . 

Poto T ephra i s  b e s t  repre sented i n  exposures on the south- e astern 

l ower f l anks , where each suc c e s s ive bed i s  i n forma l l y named Pot . a  

to Pot . o .  However , in other sectors , wher e  Poto T ephra i s  poo r l y  

repre s e nt e d , i dent i f i c a t ion and corre l at i o n  o f  indivi du a l  uni ts 

i s  di f f i c u l t  through l ack of  di agno s t i c  char a c t e r . 

Upper and Lower Contacts 

I n  the south - e as t ern sector , the uppe rmos t  unit of P o t o  Tephra 

( Po t . o )  i s  s eparated from Pae . a  of Paetah i  Tephra above , by a 

prominent buried s o i l  ( < 0 . 1 7m thick ) ( P l at e  2 . 2 5 ) .  I n  the s ame 

s e c tor , the l owermos t  uni t ( Po t . a )  i s  s eparated f rom Tuikonga 

Tephra b e l ow ,  by < O . l 5m of medi a l  mater i a l  ( e . g .  S e ct i on 7 o f  

Appendix 1 ;  P l ate 2 . 2 6 ) . 

D i sconform i t i e s  are occ a s i ona l ly interpret e d  i n  the coverbed 

s equence between the upper and l ower cont acts of Poto T ephra . 

Poto Tephra i s  interstrat i f i e d  by a t  l ea s t  two debri s  f l ow uni ts 

of Warea Forma t i on Corre l a t ives ( a fter Ne a l l 1 9 7 9 ) and the c . 2 2 . 5 

kyr Centr a l North I s l and rhyo l i t i c  chronohori zon - the Aokautere 
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Ash ( P l ate 2 . 2 5 ) .  Poto T ephra i s  a l so interstrat i f i e d  by Ngaere 

Formation ( P l at e  2 . 2 6 ) . 

I n  the south- e a st e rn s e c tor , Aokautere Ash l i e s  b e tween P o t . e  

b e l ow ,  and Pot . f , above . Ngaere Formation d i r e c t l y  over l i e s  Pot . b  

and c l o s e l y  underl i e s  Pot . c .  

Criteria 

Mos t  uni t s  of Poto T ephra compri s e  mode r at e l y  to moderate l y  we l l  

sort e d , norm a l  graded t o  massive l ayers o f  profuse t o  abundant 

grey to dark grey ( 7 . 5YR N5 / - N6 / ) coarse ash and l api l l i  with 

downwardly incre a s i ng proportions of reddi s h- ye l low ( 7 . 5YR 6 / 8 ) 

pumiceous l ap i l l i  ( P l ate 2 . 2 5 ) .  I n  cont r a s t  to a l l other uni t s  o f  

Poto Tephra i n  the south- e astern s ector , t h e  Pot . b  t h a t  d i re c t l y  

under l i e s  Ngaere Forma t i on i s  unu s u a l  i n  b e i ng extreme ly we l l  

sorted ( se e  Chapter 8 )  and reverse graded ( P l at e  2 . 2 7 ) .  

Type S ec t i on 

The type s e c t i on o f  Poto Tephra i s  de s i gna t e d  at a prominent 

north - facing road cut oppo s i t e  Cardi f f  W a l kway Carp a rk , O . l m wes t  

o f  Waingongoro River Bridge , o n  Opunake Road ( Sect i on 7 o f  

Appendix 1 and Figure 2 . 2 2 ;  P l at e  2 . 2 5 ) . Thi s type s ection i s  the 

s ame as  that designated for Mahoe Tephr a , P ae t ah i  T e phra and 

Kaihouri tephr a . At i t s  type secti on Poto T e phra is expo s e d  as 

f o l l ows : 

5 . 3 1m 
0 . 1 7m 

Pae . a  o f  Paetah i  Tephra 

Sharp and wavy boundary - - - - - - - - - - - - - - - - - - 

B rown ( 1 0YR 5 / 3 ) ,  f i rm ,  moderate ly deve l ope d , 
medium to coarse b l o c k  s t ructured medi a l  
materi a l . D i s t inct and wavy boundary . 



0 . 04m 

Pot . o  

0 . 0 8m 

0 . 0 5m 

Pot . n  

0 . 0 6m 

0 . 0 6m 

Pot . m  

0 . 1 2m 

Pot . l  

0 . 0 5m 
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Many , unstrati f i e d , moderate l y  s orted fine t o  
medium ( few coarse ) reddi s h- ye l l ow 
7 . 5YR 6 / 8 ) to ye l l ow ( l OYR 7 / 8 ) pumi ceous 
l api l l i  and common grey t o  g r eyi s h - b rown 
( l OYR 6 / 1  5 / 2 ) l api l l i  d i s p e r s e d  in brown 
( l OYR 5 / 3 ) medi a l  materi a l . D i s t i nc t  and wavy 
boundary . 

B rown ( l OYR 5 / 3 ) ,  f i rm ,  we ak l y  deve l oped , 
medium to coarse b l ock s t ructured medi a l  
materi a l . I ndi stinct a n d  wavy boundary . 

Many , uns trati f i e d , mode r at e l y  we l l  sorted 
f ine to medium reddi s h-ye l l ow ( 7 . 5YR 6 / 8 ) 
pumi c eous and few grey ( l OYR 6 / 1 ) l ap i l l i  
dispersed i n  greyi sh- brown ( l OYR 5 / 2 ) ,  very 
f i rm medi a l  materi a l . D i s t i n c t  and wavy 
boundary . 

Greyi sh-brown ( l OYR 5 / 2 ) ,  very f i rm ,  m a s s ive 
s tructured medi a l  materi a l . D i s t i n c t  and wavy 
boundary . 

Many , unstrat i f i e d , mode r at e ly we l l  sorted 
f ine to medium reddi s h- ye l l ow ( 7 . 5YR 6 / 8 ) 
pumi ceous l api l l i  di s p e r s e d  i n  g r eyi s h 
brown ( l OYR 5 / 2 ) medi a l  m a t e ri a l . D i s t inct 
and broken boundary . 

0 . 04m thick l ayer o f  pro f u s e  m od e r a t e l y  we l l  
sorted dark grey ( 7 . 5YR N4 / ) c o a r s e  ash whi ch 
downwardly grades to pro fu s e , 
moderat e l y  sorted f ine d i s p er s e d  i n  a coarse 
ash matrix . Sharp and broken boundary to 
0 . 0 8m thick l ayer of pro f u s e  p o o r l y  sorted 
strong brown ( 7 . 5YR 5 / 6 ) co a t e d , reddish
ye l l ow ( 7 . 5YR 6 / 8 ) fine to very c o a r s e  
pumi ceous and many g r e y  to d a r k  g r e y  ( 7 . 5YR 
N 5 /  N/ 6 ) l api l l i . D i s t inct and wavy 
boundary . 

B rown ( l OYR 5 / 4 ) ,  very f i rm ,  m a s s ive 
s tructured medi a l  materi a l . D i s t i n c t  and 
broken boundary . 



0 . 1 2m 

Pot . k  

0 . 04m 

Pot . j  

0 . 04m 

0 . 0 5m 

Pot . i  

0 . 0 6m 

0 . 04m 

Pot . h  

0 . 04m 
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0 . 0 6m o f  abundant moderat e l y  we l l  sorte d  
reddi sh-ye l l ow ( 7 . 5YR 6 / 8 ) f ine to medium 
pum i c eous l api l l i  d i s p e r s e d  i n  a 
subordinate pumi ceous coarse a s h  m a t r i x . 
Sharp and broken boundary to 
0 . 0 6m o f  pro fu s e  mode r a t e l y  sorted d a rk 
greyi sh- brown ( l OYR 4 / 2 ) fine ( few medium ) 
l ap i l l i  di spersed i n  a coar s e  a s h  matrix . 
L ayer downwardly grades to f i ne to m e di um 
( few coarse ) l api l l i . S harp a n d  smooth 
boundary . 

O . O l m  o f  very f i rm , we l l  sorte d  grey to l i ght 
grey ( 7 . 5YR N 6 / ) medium to co a r s e  
ash . Sharp and straight bounda r y  to 
0 . 03m of abundant mode r a t e l y  w e l l  sorted dark 
grey ( 7 . 5YR N4 / ) coarse ash and f i ne l ap i l l i . 
Common ye l l ow ( l OYR 7 / 8  - 8 / 8 ) m e d i um 
pumiceous l api l l i  d i s p e r s e d  a t  b a s e . D i s t inct 
and wavy boundary . 

Ye l l ow i s h- brown ( l OYR 5 / 6 ) ,  v e ry f i rm , 
mas s ive s tructured med i a l  mat e r i a l . S harp and 
wavy boundary . 

0 . 03m o f  l aminar ( mi l l imetre ) b e dd e d  we l l  
sorted to very we l l  sorted , v e ry f i rm 
brown i s h-ye l l ow ( l OYR 6 / 6 ) f i n e  a s h  
downwardl y  grading t o  coars e a s h . S harp and 
wavy boundary to 
0 . 0 2m of abundant to pro fuse p o o r l y  sorted 
ye l l owish- brown ( l OYR 5 / 6 ) c o at e d ,  ye l l ow to 
brownish-ye l l ow ( l OYR 8 / 8 - 6 / 8 ) pum i c eous 
coarse ash to coarse l ap i l l i . D i s t i n c t  and 
wavy boundary . 

Ye l l owi sh- brown ( l OYR 5 / 4 ) ,  v e ry f i rm ,  
mas s ive structured medi a l  m a t e r i a l . 
I ndi stinct and broken boundary . 

Many , unstrat i f i e d , moderate l y  w e l l  sorted , 
reddi sh- yel l ow ( 7 . 5YR 6 / 8 ) f i ne t o  medium 
pumiceous l api l l i  with few d i s p er s e d  f ine to 
medium grey l api l l i . D i s t inct and wavy 
boundary . 

Ye l l owish- brown ( l OYR 5 / 4 ) ,  ve r y  f i rm ,  
mass ive s t ructured medi a l  mate r i a l  downwardly 
grading to greyi sh- brown ( l OYR 5 / 2 ) vey f i rm ,  
mass ive s t ructured ashy materi a l . Sharp and 
i rregu l ar boundary . 
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0 . 0 6m Profu s e , unstrat i f i e d ,  very f i rm ,  w e l l  
Pot . g  sorted dark grey ( l OYR 4 / 1 ) c o a r s e  a s h  and 

fine l api l l i . S harp and i rregu l ar boundary . 

0 . 0 5m Greyi s h- brown ( l OYR 5 / 4 ) ,  v e ry f i rm ,  m a s s ive 
structured , medi al materi a l . 

0 . 0 6m Many t o  abundant , mode r a t e l y  t o  poo r l y  sorte d  
ye l l ow i s h- brown ( l OYR 5 / 6 ) c o at e d ,  

Pot . f  strong brown to reddi s h  ye l l ow ( 7 . 5YR 6 / 8  -
5 / 8 ) f ine to very coarse pum i c e ou s  l ap i l l i , 
with s ubordinate ( few t o  c ommon ) f i ne to 
medium grey l ap i l l i  d i s p e r s e d  throughout . 
D i s tinct and wavy boundary . 

0 . 0 5m Ye l l ow ( l OYR 7 / 6 ; 6 0 %  and l OYR 7 / 8 ; 4 0 % ) 
Aokautere Ash mott l ed ,  mass ive , we l l  sort e d , fine t o  medium 

fine g l a s sy ash . I ndi s tinct and i r r e gu l ar 
boundary . 

0 . 0 7 m  P ro f u s e  to abundant , norm a l  b e d de d , very 
f i rm ,  moderat e ly w e l l sorted grey ( 5Y R  

Pot . e  5 / l ) ,  medium to coarse a s h  downwar d l y  grading 
to fine to medium grey l ap i l l i , with common 
reddi s h-ye l l ow ( 5YR 6 / 8 ) f i n e  to m e d i um 
pumiceous l ap i l l i  di s p e r s e d  a t  b a s e . Sharp 
and w avy boundary . 

0 . 03m Greyi sh- brown ( l OYR 5 / 4 ) ,  v e ry f i rm , mass ive 
structured medi a l  mat e r i a l . D i s t in c t  and wavy 
boundary . 

0 . 03m Profus e ,  very f i rm ,  moderate l y  we l l  sorted 
grey ( 5YR 5 / 1 ) coarse a s h  g r ad i ng 

Pot . d  downwards to f i ne to medium l ap i l l i  with 
common reddi sh-ye l l ow ( 5YR 6 / 8 ) fine 
pumiceous l ap i l l i  dispersed a t  b a s e . S harp 
and wavy boundary . 

0 . 07m Dark g r eyi sh- brown ( l OYR 4 / 2 ) ,  very f i rm ,  
mass ive s t ructured medi a l  m a t er i a l . S h arp and 
wavy boundary . 

O . l Om Pro fu s e , we l l  sorted , very dark g r e y  ( 7 . 5YR 
N4 / - N3 / )  medium to coar s e  a s h  d ownwardly 

Pot . c  grading to moder at e l y  sorted f i n e  t o  coarse 
l ap i l l i  wi th many reddi s h- ye l l o w  ( 7 . 5YR 6 / 8 ) 
pumiceous l ap i l l i  at b a s e . S harp and w avy 
boundary . 



0 . 0 6m 

0 . 5 8m 

0 . 0 6m 
Pot . b  

0 . 0 9 m  

0 . 0 9 m  

Pot . a  

0 . 1 4m 
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Ye l lowish- brown ( 1 0YR 5 / 6 ) ,  f irm ,  m a s s ive 
structured medi a l  materi a l . D i s t inct and wavy 
boundary . 

Unstrat i f i e d ,  extreme l y  poo r l y  s o rt e d , 
hetero l i thol o g i c  m any to abundant c l a s t s  
( fine l api l l i  to bou l de r ) randoml y  o r i ent ated 
within brown to ye l l owish- brown ( 1 0YR 5 / 3  -
5 /4 ) ,  f i rm ,  medi a l  materi a l . S harp and wavy 
boundary . 
( Axial b facie s  o f  Ngaere Forma t ion ) 

Pro fu s e , extreme l y  we l l  sorted , rever s e  
graded dark grey ( 1 0YR 3 / 1 ) med i um to coarse 
ash . S harp and wavy boundary . 

Greyish- brown ( 1 0YR 5 / 2 ) ,  f i rm ,  m a s s ive 
s tructured medi a l  materi a l . Sharp and wavy 
bouundary . 

Pro fus e , mode r at e l y  we l l  sort e d , very d ark 
grey to very dark greyi sh- brown ( 1 0YR 3 / 1  
3 / 2 ) coarse a s h  and f i ne l ap i l l i  downwardly 
grading to abundant s t rong brown ( 7 . 5YR 4 / 6 ) 
coat ed , ye l l ow ( 1 0YR 7 / 6  - 7 / 8 ) f i n e  t o  
medium pumi ceous l ap i l l i . S h a rp and w avy 
boundary . 

D ark ye l l ow i s h- b rown ( 1 0YR 4 / 6 ) ,  f i rm ,  
mass ive structured medi a l  m a t e r i a l . 

7 . 8 7m - - - - - - - - - - - - - D i s t inct and wavy boundary - - - - - - - - - - - - - - -

Tui . d  o f  Tuikonga Tephra 

Age 

Poto Tephra i s  here e s t imated to have an age range b etwee n  £ . 2 0 . 7  

and £ . 2 3 . 0  kyr B . P  on the b a s is o f  an as sumed const ant 

a ccumu l a t i on o f  medi a l  materi a l  between the c . 1 2 . 9  kyr Kai . h  and 

the £ . 2 2 . 5  kyr Aokautere Ash . 

Correl a t i on 

P o t o  Tephra i s  here corre l at e d  with S aunders Ash and thr e e  other 

pum i c eo u s  beds i dent i f i e d  as  Carrington T ephras , a t  the S aunders 
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Ash Type S ection o f  Ne a l l  ( 1 9 7 2 ) ( re i nterpreted thi s study ; 

Section 5 o f  Appendix 1 and Figure 2 . 2 2 ) . The age r ange o f  Poto 

Tephra is c l early o l der than the radioc arbon date ( NZ 9 4 2 ) o f  

1 6 , 1 0 0  + / - 2 0 0  years B . P .  obtained from charcoa l  p r e s e rved within 

S aunder s  Ash at i t s  type s e c t i on . Thi s age di f f er e n c e  prob l em ,  

has been reso lved by the occurrence o f  the Aok aut e r e  A s h . O n  the 

north- w e stern l ower f l anks , S aunders Ash at its type s e c t io n  

( Ne a l l  1 9 7 2 ) i s  s eparated from Aokautere A s h  be l ow ,  by < O . l 1 m o f  

medi a l  materi a l  ( Sect i on 5 o f  Appendix 1 and Figure 2 . 2 2 ) . S ince 

the S aunders Ash c l os e l y  ove r l i e s  the Aokautere Ash w i tho u t  any 

intervening unconformi t i e s , S aunders Ash i s  here interpreted t o  

b e  o l de r  than i t s  radioc arbon d a t e  wou l d  otherwi s e  sugge s t . 

Thickne s s  Variation 

From l im i t e d  outcrop dat a , Poto Tephra h a s  a comb i n e d  maximum 

recorded thi ckne ss of c . l . 2 5m between Mahoe and C a r d i f f  ( e . g .  
Sect i on 7 o f  Figure 2 . 2 2 ) . On the we s t e rn outsk i rt s  o f  S t rat ford 

Borough , Poto T ephra has a s imi l ar thi ckne s s  to that r e c orded at 

C a rdi f f  ( e . g .  S e c t i on 9 o f  Figure 2 . 2 2 ;  P l at e  2 . 2 8 ) . 

The princ i p a l  axi s  o f  distribu t i on i s  i nterpret e d  to e xtend in a 

south- e a s t ly direction from the Egmont Vo l c an i c  Centr e  t o  betwee n  

Cardi f f  a n d  Mahoe . South and north- e a s t  from t h e  ax i s , fewer 

uni t s  pers i s t  as prominent and conti nuous l ayers . T h e  maj o r i ty o f  

the s e  uni t s  b ecome incre a s i ngly d i spersed and f i n e r  g r a i ne d  

within a ste adi ly increasing proporti on o f  medi a l  m a t e ri a l . I n  

t h e  southern s ector ( e . g .  S e c t i on 1 5  o f  F i gure 2 . 2 2 )  f ive , thin 

( e ach l e s s  than 0 . 03m ) uni t s  of Poto Tephra enve l o p e  the 

Aokaute r e  Ash between P aetahi T ephra above , and Nga e r e  Format i on , 

b e l ow ( P l at e  2 . 2 9 ) .  In the north- e ast sector in the v i c i n i ty o f  

I ng l ewood ( e . g . Section 1 3  o f  F igure 2 . 2 2 ) ,  a tot a l  o f  e i ght 

uni t s  of Poto Tephra intervene between P a e t ahi T ep hr a , above and 

Tuikonga T ephra , be l ow . 
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Re ference Local i t i e s  

A t o t a l  o f  £ive re ference l o c a l i t i e s  are des igna t e d  f o r  P o t o  

T e phra ( Sect i ons 6, 9 ,  1 3 , 1 5  a n d  2 2  o f  Appendix 1 ) .  A n  i n fo rm a l  

r e f erence l o c a l i ty i s  designated a s  fo l l ows : 

P rominent east facing road cut on S t at e  H i ghway 3 ,  
0 . 1 km north o f  j unction with Croydon Road , 
( 02 0 / 1 8 2 1 5 3 ) .  
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Plate 2 . 25 :  Pot . c  t o  Pot . o  o f  Poto Tephra at t h e i r  type s e c t ion n e a r  

Waingongoro River-Card i f f  Walkway . on Opunake Road ( Section 7 ;  
Q 2 0 / 1 58043 ) .  Note Pae . a  o f  Paetahi Tephra above Poto Tephra and Hgaere 

Formation below . Pos i t ion of Aokautere Ash ( AA )  in s e c t ion i n d i c a t e d  by 
a rrows . 

f-' 
N 
0 

Plate 2 . 26 :  Pot . a  t o  Pot . g  o f  Poto Tephra at t h e i r  type s e c t ion near 
Waingongoro River-Card i f f  Wa lkway . on Opunake Roa d  ( Se c t ion 7 ;  
Q 2 0 / 1 5 8 04 3 ) . N o t e  Tuikonga. Koru and Pukeiti Tephra b elow Pot . a .  

Pos i t ion o f  Aokautere Ash ( AA )  i n  s e c t ion i s  indica t e d  b y  a r rows . 



Plate 2 . 27 :  Pot . b  and Pot . a  o f  Poto 

at t h e i r  type s e c t ion n e a r  Waingongoro 
Roa d  ( S ect ion 7 ;  Q 2 0 / 1 5 8 04 3 ) . Not e the 
n a t ur e  o f  Pot . b .  

Tephra beneath Ngaere Format ion 
River-Cardi f f  Walkwa y ,  on Opunake 
well sort e d  and reverse graded 

1-' 
N 
1-' 

Plate 2 . 28 :  Poto Tephra near Tuikonga S t ream on Opunake S tream 
( S e c tion 9 ;  Q 2 0 / l 8 5 0 5 l ) .  Not e  Pae . a  o f  Paetahi Tcphra above Poto Tephra 
and Ngaere Formation ( N g )  below . 
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P1ate 2 . 29 :  Poto Tephra i n t e rvening between Aokautere Ash and Ngaere 
Formation ( N g )  at corner of S k e e t  and Glenn Roads ( Section 1 5 ;  
P20/04 2908 ) .  Arrow indic a t e s  pos i t ion o f  Pae . a  o f  Paetahi Tephra . 
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Tuikonga Tephra 
( new format i on ) 

Tuikonga Tephra i s  named a fter Tuikonga S t r e am whi c h  f l ows s outh

e a s t  from Egmont Vo l c ano , c ro s s ing Opunake Road c . l . 8km we s t  of 

S t r at ford Borough . 

Tuikonga Tephra compri s e s  a c l o s e l y  spaced s e t  o f  a t  l e a s t  f our 

coarse ash and l api l l i  beds that intervene between Poto Tephra 

above , and Koru Tephra , b e l ow ( e . g . Section 1 3  o f  F igure 2 . 2 3 ) .  

The s e  beds , informal ly named Tui . a  to Tui . d  in order o f  

d e c r e a s ing age , a r e  b e s t  repr e se nt e d  i n  exposure s o n  t h e  north 

e a s tern l ower f l anks of  Egmont Vo l c ano . H e r e , e ac h  uni t i s  

s ep ar a t e d  by < O . l lm o f  medi a l  materi a l . O n  the north- e a s t e rn 

l ower f l anks o f  Egmont Vo l c ano , Tui . b ,  Tui . c  and Tui . d  are w i de l y  

d i s t r i bute d . However ,  Tui . b  and Tui . d  cons t i tu t e  the mos t  

import ant p a i r  o f  chronohori zons o n  the North T aranaki c o a s t a l  

plain f o r  the t ime range £ . 2 1 - 2 8kyr B . P .  A n  i sopach map 

c omb ining both uni t s  i s  g iven in F i gure 2 . 2 4 .  

Criteria 

On the north- e a s t ern l ower f l anks , Tui . d  is charac t e r i s e d  by a 

f a intly norm a l  graded t o  m a s s ive b e d  whi ch compri s e s  pro f u s e ,  

moderat e l y  to moderate l y  we l l  sorte d ,  reddi s h-ye l l ow ( 5YR 6 / 8 ) 

pumi ceous l api l l i  and few grey ( l OYR 5 / 1 ) l api l l i  ( P l at e  2 . 3 0 ) . 

Tui . c  typ i c a l l y  compri s e s  m a s s ive , very f i rm ,  mode r a t e l y  we l l  to 

we l l  sort e d ,  grey to dark grey ( l OYR 5 / 1  - 4 / 1 ) and grey i s h- brown 

( l OYR 5 / 2 ) coarse ash and l ap i l l i . On the North T ar anaki c o a s t a l  

p l ain , Tui . c  thins to form distinctive b u t  d i s conti nuous 

' cr e amc akes ' .  

I n  the north- e a s t e rn s e c tor , Tui . b  i s  charact eri s e d  by a shower 

bedded l ayer o f  pro fus e ,  dark grey to very dark grey ( l OYR 4 / 1 -
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3 / 1 ) coarse ash and l api l l i  intervening b e twee n  two l ay e r s  o f  

profus e ,  moderately we l l  to we l l  sorted reddi s h- y e l l ow p um i c eous 

l ap i l l i  ( e . g .  S ec t i on 13 o f  Figure 2 . 23 ) .  The p roport i o n  of grey 

con s t i tuent s wi thin e ach l ayer is vari ab l e  r ang i ng from few to 

c ommon . On the North Taranaki coas t a l  p l a i n  Tui . b  i s  s i m i l ar in 

appe arance to Tui . d .  

The l ower- mo s t  bed , Tui . a  compri s e s  a thin l ay e r  o f  dom in ant ly 

ye l l ow i s h- red ( 5YR 5 / 8 ) pumi ceous l api l l i . Thi s u n i t is o f  

l im i t e d  corre l at ive us age . 

Type S e c t i on 

The type s e c t ion i s  des ignated at a prominent d r iveway c u t t i ng on 

I ng l ewood M ar ae , O . l krn south of the B M X  track and oppo s i t e  the 

s choo l p l ayground , ( 0 1 9 / 1 4 7 2 6 7 ) ( Se c t i on 13 of App endix 1 and 

Fi gure 2 . 2 3 ) .  Here , Tuikonga Tephra is expos e d  as f o l l ows : 

unnamed uni t  o f  Poto Tephra 

5 . 1 9 rn  - - - - - - - - - - - - - I ndi s tinct and wavy boundary - - - - - - - - - - - - - -

0 . 1 2m 

0 . 1 5m 

Tui . d  

0 . 0 9 m  

0 . 04rn 
Tui . c  

Ye l l owi sh- brown ( 1 0YR 5 / 6 ) ,  f i rm ,  m a s s ive 
s tructured medi a l  materi a l . D i s t in c t  and wavy 
boundary . 

Profuse ,  l oos e , mass ive bedded ,  mod e r a t e l y  
we l l  sorted , reddi sh- ye l l ow ( 5YR 6 / 8 ) 
medi um to coarse pum i c eous l ap i l l i ,  w i th few 
f i ne t o  medium grey l ap i l l i  s c a t t e r e d  
throughout . Very coarse s an d  s i z e d  e uhedra l 
m a f i c  crys t a l s noti c e ab l e  throughou t . S harp 
and wavy boundary . 

Ye l lowish- brown ( l OYR 5 / 6 ) ,  v e ry f i rm , 
mass ive structured medi a l  m a t e ri a l . 
I ndi s t i nct and wavy boundary . 

Pro fu s e , discont inuous ,  very f i rm ,  
cement e d ,  grey - dark grey ( 1 0YR 5 / 1 - 4 / 1 ) 
moderate l y  we l l  sort e d , coar s e  a s h . B roken 
and wavy boundary . 



0 . 0 2m 

O . l lm 

Tui . b  

0 . 0 2m 

0 . 0 9 m  

0 . 0 3 m  

Tui . a  

0 . 2 3 m  
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Ye l lowi sh- brown ( l OYR 5 / 4 ) ,  very f i rm ,  
mass ive structured medi a l  m a t e ri a l . D i s t i nc t  
and w avy boundary . 

0 . 0 5m o f  profu s e , l o o s e , mode r a t e l y  we l l  
sort e d , redd i s h-ye l l ow ( 5YR 6 / 8 ) medium to 
coarse pum i ceous l ap i l l i  w i t h  few f i ne to 
medium grey l ap i l l i  d i s p e r s e d  throughout . 
Sharp and wavy boundary t o  
0 . 0 2 m  o f  profu s e , very f i rm ,  moderate ly 
sort e d , dark grey to v e ry d a rk grey ( l OYR 4 / 1  
- 3 / l ) coarse ash downwardly grading t o  f i ne 
to medium l api l l i . D i s t i nc t  and wavy boundary 
to 
0 . 04m o f  profuse ,  l oo s e , mode r at e ly we l l  
sort e d  downwardly grading t o  we l l  s o rt e d , 
reddi sh-ye l l ow ( 5YR 6 / 8 ) medium to c o a r s e 
pum i ceous l api l l i . Few f i ne to medium grey 
l api l l i  dispersed throughout .  S h arp and wavy 
boundary . 

S t rong brown ( ( 7 . 5YR 5 / 6 ) ,  fri ab l e , 
mode r a t e l y  deve l op e d ,  me di um to f i n e  b l o c ky 
structured medi a l  m a t e ri a l . I n d i s t i n c t  and 
wavy boundary . 

Ye l l ow i s h- brown ( 1 0YR 5 / 4 ) ,  f i rm , we ak ly 
deve l o pe d , medium b l o c ky s t ru c t u r e d  medi a l  
materi a l . D i s t inct and w avy boundary . 

Many , moderate ly we l l  s o rt e d , y e l l ow i s h- r e d  
( 5YR 5 / 8 ) coarse to v e ry c o a r s e  pumi c e o u s  
l ap i l l i  a n d  f e w  l ight grey t o  d ark g r ey ( 1 0YR 
7 / 1  - 4 / 1 ) medium to c o a r s e  l ap i l l i . D i s t i nct 
and w avy boundary . 

Ye l l owish- brown ( l OYR 5 / 6 ) ,  f i rm ,  m a s s ive 
structured medi a l  materi a l . I nd i s t in c t  
boundary t o  dark ye l l ow i s h  b rown ( l OYR 4 / 6 ) , 

very f i rm ,  m a s s ive , m e d i a l  m a t e r i a l . 

6 . 0 9 m  - - - - - - - - - - - - - I ndi s t i nc t  and wavy b oundary - - - - - - - - - - - - - -

Kor . b  o f  Koru Tephra 

Upper and Lower Contacts 

In the vi c i ni ty of I ng l ewoo d , the uppermos t  uni t of Tuikonga 

T ephra ( Tui . d )  is s ep arate d  from P o t . a  of P o t o  Tephra above , by 
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< 0 . 1 5m o f  me di a l  materi a l  ( e . g .  Sections 1 3  and 1 4  o f  F ig u r e  

2 . 2 3 ) .  I n  t h e  s ame vi cinity , t h e  l owermos t  unit ( Tui . a )  i s  

s e p arated from Koru Tephra b e l ow by up to 0 . 2 5m o f  medi a l  

materi a l . Occas iona l l y ,  Tui konga T ephra i s  obs e rv e d  to 

unconformab l y  over l i e ande s i t i c  brecc i a  of the � . l O O kyr Okawa 

Forma t i on . 

On the North Taranaki coa s t a l  p l ain i n  the vic i n i ty o f  L e pp erton , 

Tui . d  i s  separated from Aokautere Ash above by � . 0 . 5 0m o f  m e d i a l  

mat er i a l  ( e . g . Sect i on 2 3  o f  F igure 2 . 2 3 ) . Here a l so i n  thi s 

v i c i n i ty ,  the l owermos t  uni t ( Tui . b )  i s  s eparat e d  f rom d i s p e r s e d  

const i tuents of Koru Tephra b e l ow ,  b y  < O . l Om o f  m e d i a l m a t e r i a l . 

B eyond the Egmont ring p l a i n  but wi thin the con f i n e s  o f  the 

W a i ong a n a  and Mang anu i R i v e r  v a l l eys , Poto Tephra t h i n s  s o  that 
Tui . d  c l os e ly underl i e s  Ngaere Forma t i on and is s ep a r a t e d  b y  

< 0 . 2 0m of medi a l  mater i a l  ( P l ate 2 . 3 1 ) .  O c c a s iona l l y ,  w e dg e s o f  

a eo l i an ande s i t i c  s ands and f l uvi a l  s e diment d i s co n form ab l y  

ove r l i e  Tuikonga Tephra . 

Age 

Tuikonga Tephra , is here e s t imated to have an age r ange b etween 

� . 2 3 . 4  and � . 2 4 . 1 kyr B . P .  on the b a s i s  of its s t r a t i g r a p h i c  

p o s i t i on w i t h  respect to t h e  c l o s e ly over l ying Aokautere Ash . 

Re f erence Loca l i t i e s  

S e c t i on s  7 ,  1 6 ,  1 8 ,  2 2 , 2 3 , 2 8  and 3 0  ( Appendix 1 a n d  F igure 

2 . 23 )  are here des ignated a s  re ference l o ca l i t i e s  f o r  T u ikonga 

T ephra . In addit i on t o  the s e  reference l o c a l i t i e s  whi c h  h ave been 

d e s c r i b e d  previous ly , a further four re f e rence l oc a l i t i e s  are 

d e s i gnate d  a s  fo l l ows : 

1 .  Prominent south- f a c i ng f arm cutt i ng , Jacks ons 
Property , S t at e  H ighway 3A ( Q l 9 / 1 4 9 2 8 0 ) ( Se c t i on 
1 4  o f  Appendix 1 and Figure 2 . 2 4 ) . 
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2 .  West fac ing f arm cut b e s i de m i l k ing s he d , B r owns 
Property , Durham Road , c . 2 . 6 km north- e a s t  f rom 
S t at e  Highway 3 ( Q l 9 / 1 7l2 5 9 ) ( Section 16 o f  
Appendix 1 and F i gure 2 . 2 4 ) . 

3 .  North-we st f a c i ng c l i f f  exposure l . Okm south- we s t  
o f  Waiongana S tr e am Mouth ( Q 1 9 / 1 2 1 4 4 5 ) ( Sect i on 2 5  
o f  Appendix 1 and F i gure 2 . 2 4 ) . 

4 .  North- fac ing c l i f f  exposure , Aireda l e  R ee f ,  1 . 4km 
e as t  of Wai t ara River Mouth ( Q1 9 / 1 7 8 4 6 1 ) ( Se c t ion 
27  o f  Appendix 1 and Figure 2 . 24 ) . 
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P1ate 2 . 30 :  Tuikonga Tephra below Hgaere Foraation ( Ng )  a t  Browns 

Property , Durham Road (Section 16 ; Ql9 /l7 1259 ) .  Note Koru and Pukeiti 
Tephra below Tuikonga Tephra . 

f--' 
w 
0 

P1ate 2 . 3 1 :  Tui . d  o f  Tuikonga Tephra c losely underlying Hgaere 

Formation ( N g )  near Manganui Road in Waitara River Val ley ( Q l 9 / 20 7 3 6 4 ) .  



1 3 1  

2 . 3 . 5  Koru Tephra 

( Neal l 1 9 7 2 ; rede f ined thi s  s tudy ) 

Koru Tephra was forma l ly named by Ne a l l ( 1 9 7 2 ) a f t e r  Koru P a ,  

1 4km southwe s t  o f  New P l ymouth whe r e  the format i on was f i r s t  

re cogni s e d  and i s  typ i c a l l y  expo s e d . Two inform a l  memb e r s  were 

origina l ly recogni sed to compri s e  Koru T ephra - the upp e r  memb e r  

w a s  Koru ash ( Ka )  which grades downwards into the Koru l ap i l l i  

( Kp ) . T h e  type s e c tion was designa t e d  by Ne a l l  ( 1 9 7 2 ) a t  a ro ad 

cutting O . lkm south o f  Puke i t i  Rhododendron T ru s t  ( Nl O B / 5 6 5 7 4 2 ) .  

Koru T ephra i s  here further de fined on the north - e a s t ern l ower 

f l anks of Egmont Vo l c ano to inc l ude two promi nent c l os e ly s p a c e d  

l ap i l l i  b e ds that intervene betwe en Tuikonga Tephra , above and 

Pukei t i  Tephra , b e l ow . Both l api l l i  beds are here i n f orma l ly 

named Kor . a  and Kor . b .  and are s eparated by up to 0 . 1 4m o f  medi a l 

materi a l  ( Se c t i on 1 3  o f  Appendix 1 and F i gure 2 . 2 5 ;  P l a t e  2 . 3 2 ) .  

Correl a t i on 

Kor . a  i s  here directly corre l at e d  to Koru lapi l l i  ( Ne a l l 1 9 7 2 ) .  

Koru a s h  ( Ne a l l 1 9 7 2 ) i s  here recogni s e d  a s  medi a l  materi a l . Thi s 

medi a l  materi a l  re l at e s  to intermittent accretion o f  f ine g r a i n e d  

vo l c ani c l a s t i c  materi a l  t h a t  f o r  the mos t  part i s  n o t  gene t i c a l l y  

a s s oc i a t e d  with t h e  under lying Koru l ap i l l i . 

Criteria 

On the l ower north- eastern f l anks o f  Egmont Vo l c ano , t h e  uppe r  

l ap i l l i  b e d  ( Kor . b )  i s  shower bedded and compri s e s  thr e e  

di s t i nc t , moderat e l y  - mode r at e l y  w e l l  sorte d  l ayers o f  s trong 

b rown ( 7 . 5YR 5 / 6 ) coated , reddi sh-ye l low ( 7 . 5YR 6 / 8 ) pumi c eous 

l api l l i  grading upward to grey to d ark grey ( 7 . 5YR N4 / - N 5 / ) 

coarse a s h  and f i ne l api l l i  ( P l at e  2 . 3 2 ) . 
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Kor . a ,  on the l ower north- ea s t e rn f l anks ,  i s  e i ther f a i nt l y  

norm a l  graded or unstrati f i e d  and compri s e s  l oo s e , poor l y  t o  

moderate l y  we l l  sorted ,  strong brown ( 7 . 5YR 5 / 6 ) c o a t e d , 

ye l l owi s h - re d  to reddi sh-ye l l ow ( 5YR 5 / 8  to 7 . 5YR 7 / 8  - 6 / 8 ) 

pumi ceous coarse ash and l ap i l l i . Few to common grey to d a r k  grey 

c o a r s e  ash and l ap i l l i  are dispersed throughout ( P l at e  2 . 3 2 ) . On 

the south- e a s t  l ower f l anks , in the v i c i ni ty of Cardi f f , Kor . a  i s  

d i r e c t l y  ove r l ain by a 0 . 02m thick , very f i rm ,  dark grey ( 5YR 
4 / 1 ) f i ne ash ( P l at e  2 . 2 6 ) .  

B e s t  loca l i ty 

A b e s t  l oc a l i ty for Koru Tephra i s  de s i gnated here a s  a prominent 

driveway cutting on I ng l ewood Marae , O . l km south o f  the BMX t r ack 

and oppo s i t e  the s choo l p l aygroun d  ( Q l 9 / 1 4 7 2 6 7 ) ( s e e  S ec t i on 1 3  

o f  Append i x  1 and Figure 2 . 2 5 ;  P l at e  2 . 3 2 ) .  H e r e  t h e  f o l l ow i ng 

s e c t i on i s  expo s e d : 

Tui . a  o f  Tuikonga Tephra 

5 . 8 6 m - - - - - - - - - - - - - D i s t i nc t  and w avy boundary - - - - - - - - - - - - - - - -

0 . 2 3 m  

0 . 2 3 m  

Kor . b  

Ye l l owish-brown ( l OYR 5 / 6 ) ,  f i rm , m a s s i v e  
structured medi a l  m a t e ri a l . I nd i s t i n c t  
boundary to dark ye l l owish brown ( l OYR 4 / 6 ) ,  
very f i rm ,  m a s s ive s t ructure d  m e di a l  
materi a l . I nd i s tinct and wavy boundary . 

O . l lm o f  l oo s e , moder a t e l y  s o rt e d ,  p a l e brown 
( l OYR 5 / 6 ) coated , grey ( l OYR 6 / 3 ) 
fine to coa r s e  l api l l i ,  with a downw a r d l y  
incre as ing p roportion ( common t o  p ro fu s e ) o f  
strong brown ( 7 . 5YR 5 / 6 ) c o at e d , reddi s h 
ye l l ow ( 7 . 5YR 6 / 8 ) f i n e  to very c o ar s e  
pumiceous l ap i l l i . S traight and sharp 
boundary to 
0 . 0 5 m  o f  very f i rm ,  profus e ,  m o d e ra t e l y  we l l  
sorted grey ( 7 . 5YR N 5 / - N4 / ) c o ar s e  a s h  and 
l ap i l l i . Few to common , mode r a te ly s o rt e d , 
ye l l ow to p a l e  b rown ( l OYR 8 / 4 - 8 / 6 ) f i n e  to 
coarse pum i c eous l api l l i  di s p e r s e d  
throughout . S harp a n d  s t r a i ght bounda r y  t o  



0 . 1 4m 

0 . 1 9m 

Kor . a  

0 . 33m 
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0 . 02m o f  pro fu s e , mode r a t e l y  we l l  s o rt e d , 
strong brown c o a t e d , reddi sh -ye l l ow m e d i um t o  
coarse pumi ceous l ap i l l i . Sharp and wavy 
boundary to 
0 . 02m of abundant , mode r at e l y  sort e d , g r ey 
( 7 . 5YR N4/ - N 5 / ) f i ne l api l l i  with f e w  
reddi sh-ye l l ow f i ne pum i c eous l api l l i  
dispe r s e d  throughou t . S harp and wavy boundary 
to 
0 . 03m o f  abundant to profus e ,  mode r at e ly 
sorted , strong brown coated , reddi s h-y e l l ow 
pumiceous and grey , f i ne to coarse l ap i l l i . 
D i stinct and w avy boundary . 

S trong brown ( 7 . 5YR 5 / 6 ) ,  very f i rm ,  m a s s ive 
structured medi a l  materi a l . I ndi s t i n c t  and 
wavy boundary . 

0 . 1 5m thick , pro fu s e , poor ly sort ed l ay e r  o f  
l oose , many , s t rong brown coated ( 7 . 5Y R  
5 / 6 ) ye l l owish - r e d  ( 5YR 5 / 8 ) ,  f i n e  to ve ry 
coarse pum i ceous l api l l i  and common grey to 
dark grey ( 7 . 5YR N/ 5 - N/ 4 ) coarse ash t o  
medium l ap i l l i  d i s p e r s e d  throughout .  S harp 
and wavy b a s e  t o  

0 . 04m o f  f i rm ,  moderate ly sort e d , m any , 
ye l l owish- red ( 5YR 5 / 8 ) f ine to co a r s e  
pumi ceous l ap i l l i  a n d  common , grey ( 7 . 5Y R  N 5 / 
- N4 / ) fine l ap i l l i . D i s t inct and w avy 
boundary . 

Ye l l owish-brown ( l OYR 5 / 6 ) ,  very f i rm ,  
mass ive structured medi a l  materi a l . Common 
brownish ye l l ow t o  ye l l ow ( l OYR 6 / 8  - 7 / 8 ) 
medium to coarse pum i c eous l api l l i  s c a t te r e d  
throughout .  

6 . 9 8m - - - - - - - - - - - - - Sharp and wavy boundary - - - - - - - - - - - - - - - - - - -

Puke i t i Tephra 

Upper and l ower Contacts 

On the north- e a s te rn l ower f l anks of Egmont Vol c ano , the u pp e r  

uni t o f  Koru Tephra ( Kor . b ) i s  separated f rom Tuikonga Tephra 

above , by up to 0 . 2 5m of  medi a l  materi a l  ( e . g .  S e c t i ons 13 and 1 4  

o f  Appendix 1 and Figure 2 . 2 5 ) .  I n  thi s s ame are a , the l ow e r  uni t 

( Kor . a )  i s  s eparated from Puke i t i  Tephra be l ow ,  by < 0 . 4 0m o f  
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medi a l  materi a l . North and north- e a s twards b eyond t h e  Egmont ring 

p l a i n , consti tuents o f  both uni t s  are wide ly disper s e d  i n  medi a l  

mater i a l  over l ying Puke i t i  Tephra ( e . g .  S e c t i on 1 8  o f  Append i x  1 

and F i gure 2 . 2 5 ) . 

D i s tribut i on 

O f  the two uni t s  that compri se Koru Tephra , Kor . a  i s  mor e  

wide spread a s  i t  occurs throughout the e a s te rn s e c tors . Kor . a  has 

a maximum recorded thi cknes s e s  of 0 . 2 5m near Cardi f f  i n  the 

south- e a s t e rn s ector and 0 . 2 0m near I ng l ewood i n  the north

e a s tern sector . An i sopach map of Kor . a  i n  North T ar anaki i s  

shown i n  Figure 2 . 2 6 . 

Kor . a  i s  here provi s iona l ly i dent i f i e d  a s  the 0 . 03m thi c k  c o a r s e  

ash l ayer at  Makahu 4 5 km to the east o f  E gmont Vo l c ano ( Sect i on 
3 3  o f  Appendix 1 )  and a s  the l ayer o f  coarse ash d i s p e r s e d  i n  

Rang i t a t au 1 oe s s , 0 . 2 lm beneath Aokautere Ash a t  Kohi Road 

( S e c t i on 3 5  o f  Appendix 1 )  in Wanganui di s t r i c t . 

Kor . b  i s  b e s t  repre s ented in the north- e a s tern s e c t o r  and h a s  a 

maximum recorded thi cknes s  o f  0 . 2 5m i n  the v i c i n i ty o f  I n g l ewood . 

North- e a s t  beyond the Egmont ring p l ai n ,  Kor . b  i s  o ft e n  di s p e r s e d  

over s ever a l  decimeters i n  medi a l  materi a l  ( e . g .  S e c tion 22  o f  

Appendix 1 and Figure 2 . 2 5 ) .  

Age 

Koru Tephra is e s t imated here to have an age range b e tw e e n  c . 2 5 . 0  

and c .  2 5 . 4  kyrs B . P .  on the b as i s  o f  i t s  p o s i tion unde r l yi ng 

Aokautere Ash . 

Re ference Loca l i t i e s  

Three r e f e rence loc a l i t i e s  were d e s i gnated f o r  Koru T e phra b y  

N e a l l ( 1 9 7 2 ) . Here , Sections 5 ,  7 ,  1 4 , 1 6 , 1 8 , 2 2  a n d  2 3  a r e  

further de s i gnated as re ference l o c a l i t i e s  f o r  Koru Tephra . T h e s e  
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re ference l o c a l i t i e s  are the s ame a s  tho s e  de s i gnate d  for 

Tuikonga Tephra . 

2 . 3 . 6  Puke i t i  Tephra 

( Neal l 1 9 7 2 ) 

Ne a l l ( 1 9 7 2 ) named Pukei t i  Tephra a f t e r  Puke i t i  H i l l ,  b e twe e n  

Kai tak e  a n d  Pouakai Vo l c anoes ,  b e c a u s e  o f  t h e  ne arby b e s t  

exposure . The type s e c t ion w a s  de s i gnated b y  Ne a l l ( 1 9 7 2 ) a t  a 

l arge cutt i ng a l ong Hurford Ro ad t o  the south o f  Oma t a  D a i ry 

F a c tory ( Nl 0 8 / 5 9 3 8 4 2 ) where the formation w a s  f i r s t  de s c r i b e d  a s  

" . . .  a white , coars e , pumi c eous a s h  whi c h  forms a di s t i n c t ive 

marker bene ath the Koru l ap i l l i . "  

Cr i ter i a 

Throughout the l ower e a s t e rn and northern f l ank s o f  Egmont 

Vo l c ano , Puke i t i  Tephra c ompri s e s  a s ing l e ,  uns t r at i f i e d  bed o f  

moderat e ly we l l  sorted , very p a l e  brown to ye l l ow ( l OYR 7 / 4  -

7 / 8 ) pum i ceous l ap i l l i  ( P l ate 2 . 3 2 ) .  O c c a s i ona l l y  i n  the 

northe a s t e rn sector , a d i scontinuous < 0 . 0 2 m  thi c k  bed of v e ry 

f i rm ,  p inki sh- grey ( 7 . 5YR 6 / 2 ) fine ash direct l y  overl i e s  the 

pumi ceous l ap i l l i  bed ( P l at e  2 . 3 3 ) .  

Re ference Local i t i e s  

S even new re ference l o c a l i t i e s  have b e e n  de s i gnat e d  for Puke i t i  

Tephra ( Se c t i ons 5 ,  7 ,  1 3 , 1 4 , 1 6 , 1 8  and 2 2  o f Appendix 1 ) . 

These s e c tions are the s ame a s  tho s e  des i gnat e d  for Tuikonga 

Tephra and Koru Tephra . At Section 14 ( Figure 2 . 2 5 ;  P l at e  2 . 3 4 ) ,  

Pukei t i  Tephra i s  expo s e d  as  fo l l ows : 
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Kor . a  o f  Koru Tephra 

1 . 5 8m - - - - - - - - - - - - - D i s t inct and w avy boundary 

0 . 0 5m 

0 . 0 6m 

Puke i t i  Tephra 

0 . 1 7m 

Ye l l owish- brown ( l OYR 5 / 1 ) ,  very f i rm ,  
mass ive s t ructured medi a l  m a t e ri a l . D i s t i nct 
and wavy boundary . 

Many to abundant , moderate ly we l l  sort e d , 
whi t e  to ye l low ( 1 0YR 8 / 2  - 8 / 6 ) ,  fine t o  
medium pumi ceous l ap i l l i , w i t h  c ommon l i ght 
to dark grey ( 1 0YR 4 / 1  - 7 / 1 ) f i ne to m e d i um 
l api l l i  dispersed throughou t . S h arp and w avy 
boundary . 

Ye l l owi sh- brown ( 1 0YR 5 / 1 ) ,  very f i rm , 
m a s s ive structured medi a l  m a t e r i a l . 

1 . 8 6m - - - - - - - - - - - - - I ndi s t inct and wavy boundary 

Wai t e . c  of Wai tepuke Tephra 

Upper and L ower Contac t s  

O n  t h e  north- e astern l ower f l anks o f  E gmont Vo l c ano , ne a r  

I ng l ewood , the upper cont act o f  Puke i t i  Tephra i s  s ep a r a t e d  f rom 

Kor . a  above , by up to 0 . 4 0m of medi a l  materi a l  ( Se c t i on 1 3  o f  

Appendix 1 and Figure 2 . 2 5 ) . I n  the s ame v i c i n i ty , u p  to 0 . 3 5m o f  

medi a l  materi a l  separat e s  the l ower cont act o f  Pukei t i  T ephra 

f rom Wai tepuku Tephra , b e l ow . Occas iona l l y ,  in the north- e a s t e rn 

s e c to r , Pukei t i  Tephra c l os e l y  ove r l i e s  a thin and d i s cont i nuous 

unnamed l ap i l l i  bed , as we l l  as , an unnamed c . 2m thi ck debri s 

f l ow uni t ( Sect i on 1 6  o f  Appendix 1 and F i gure 2 . 2 8 ) . 

North- e a s t  beyond the Egmont ring p l a in ,  m i x e d  const i tuent s o f  

Koru Tephra occur dispersed in the medi a l  materi a l  ove r l y i ng 

Puke i t i  Tephra ( e . g . Section 1 8  o f  Appendix 1 and F i gure 2 . 2 5 ) .  

Puke i t i  Tephra i s  separated by < 0 . 04m o f  medi a l  m at e r i a l  f rom 

Wai tepuku Tephra , b e l ow . 
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D i stribution 

Pukei t i  Tephra has a maximum recorded thickne s s  o f  0 . 1 2m i n  the 

vic i ni ty of Ing l ewood i n  the north - e as t e rn s e c to r . An isopach m a p  

o f  Puke i t i  Tephra i s  shown in Figure 2 . 2 7 .  

Age 

Though not dire c t l y  dated , Pukeiti Tephra i s  here cons idered to 

h ave an age of  � . 2 6 . 4  kyrs B . P . on the b as i s  of i t s  pos i t i o n  w i t h  

respect t o  the Aokautere Ash . 

2 . 3 . 7  Wai tepuke Tephra 

( new format i on ) 

Wai tepuku T ephra i s  a new formation named a ft e r  W a i t epuku S tr e am 

whi c h  f l ows north - e as twards from Egmont Vo l c ano cros s i ng S t at e  

H ighway 3 ,  0 . 6km north o f  T ariki R a i l way overp a s s .  

Waitepuku Tephra i s  best repre s ented on the l ow e r  north- e a s t e rn 

f l anks o f  Egmont Vo l c ano where i t  compri s e s  a c l o s e l y  s p a c e d  s e t  

o f  three c o a r s e  a s h  and l api l l i  b e d s  ( P l at e  2 . 3 5 ) .  The s e  b e d s , 

s eparated by up to 0 . 0 6m o f  medi a l  materi a l , are i nforma l ly n ame d 

Wai t . a  to Wai t . c  i n  order o f  decre a s i ng age . 

D e sp i t e  the d i s ti nc t ive appe arance o f  uni t s Wai t . b  and Wa i t . c  i n  

the vi c i n i ty o f  I ng l ewood , corre l at ive u s ag e  i s  r e s t r i c t e d  d ue t o  

l imited d i s t ri bu t i on . Thi s contrasts with the w i d e l y  di s t r i b u t e d , 

l owermo s t  l ap i l l i  b e d  ( Wa i t . a )  whi ch occup i e s  an important 

s tratigraphi c pos i tion at the base of the l a s t - g l a c i a l  max i m a  

t e phra s u c c e s s ion . A n  i sopach map o f  Wa i t . a  i s  s hown i n  Figu r e  

2 . 2 9 .  
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Cri t eria 

Wai t . a  on the l ower north- e a stern f l anks of Egmont Vo l c ano 

comp r i s e s  two di s t inct l ayers . The l ower l ayer contains abun dant , 

moderate l y  sorted , strong brown ( 7 . 5YR 5 / 6 ) c o at e d , reddi s h 

ye l l ow ( 7 . 5 YR 7 / 8 ) pumi c eous l api l l i , wi th subordinate , grey 

( 7 . 5YR N 5 / ) l api l l i  dispersed throughout . The upp e r  l ayer i s  

proport ionate ly thicker and coarser grained cont a i n i ng l oo s e , 

abundant to profus e , moderate ly we l l  sort e d , grey t o  dark g r ey 

( 7 . 5YR N 6 /  - N 5 / ) l api l l i  w i th minor propo r t i ons o f  pumi c e o u s  

l ap i l l i  s c attered throughout ( e . g . Sect ions 1 3  a n d  1 6  o f  F ig u r e  

2 . 2 8 ;  P l ate 2 . 3 5 ) .  P rogre s s ive ly north- e a s twards b eyond the 

E gmont ring p l ai n ,  Wai t . a  b ecome s incre a s ing l y  d i s p e rs e d  in 

medi a l  materi a l  but i s  s t i l l  e a s i l y  d i s t i ngu i shed by commo n  t o  
many , moderate l y  we l l  sorted , d a r k  grey to grey l ap i l l i  w i t h  

m i nor , s c attere d , very p a l e  brown to ye l l ow ( l OYR 8 / 4  - 7 / 8 ) 

pum i c eous l api l l i  ( e . g .  S e c tion 1 8  o f  F i gu r e  2 . 2 8 ) .  

Wa i t . b ,  i n  the vicinity o f  I ngl ewood ,  comp r i s e s  a v e ry 

d i s t inct ive norm a l  graded bed of  mode r a t e l y  we l l  sorted t o  w e l l  

sorted , ye l l ow ( l OYR 8 / 8 ) and dark grey to grey ( l OYR 4 / 1  - 5 / 1 ) 

speck l ed coarse ash ( P l at e  2 . 3 5 ) .  North and north - e a stwards 

b eyond I ngl ewood , Wai t . b  thins markedly to form d i sc onti nuo u s  

pock e t s  o f  uns t r at i f i e d , very p a l e  brown ( l OYR 8 / 4 ) fine a s h  

( e . g .  Section 1 4  o f  Figure 2 . 2 8 ) . Wai t . c  compri s e s  a n  

unstrati f i e d  bed o f  pro fu s e  t o  many , mode r a t e l y  s o r ted , 

domi nant l y ,  reddi sh-ye l l ow ( 7 . 5YR 6 / 8 ) pumi c eous l ap i l l i  w i t h  

minor , finer grained , grey ( 1 0YR 6 / 1 ) l ap i l l i  d i s p e r s e d  

throughout ( P l at e s  2 . 3 5 and 3 . 3 6 ) .  

Type S ect i on 

The type section for Wai tepuku Tephra i s  d e s i gna t e d  a t  a 

p rominent south- fac ing f a rm cutting at Jacksons P ro p e rty o n  S t ate 

H ighway 3A ( Q l 9 / 1 4 9 2 8 0 ) ( Section 14 o f  Appendix 1 and Figure 

2 . 2 8 ;  P l ate 2 . 3 4 ) . Here , Wai tepuku Tephra is expos e d  a s  f o l l ows : 
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Pukei t i  Tephra 

1 . 6 9 m  - - - - - - - - - - - - - D i s t inct and wavy boundary 

0 . 1 7m 

0 . 0 6m 
Wai t . c  

0 . 0 6m 

0 . 0 7 m  
Wai t . b  

0 . 0 5m 

0 . 0 6m 
Wai t . a  

Ye l l owish- brown ( l OYR 5 / 8 ) ,  f i rm ,  mas s ive 
s t ructured medi a l  materi a l . I n d i stinc t  and 
wavy boundary . 

Many to abundant , moderate l y  s o rted , 
reddi sh ye l l ow ( 7 . 5YR 6 / 8 ) ,  f i n e  to c o a r s e  
pumi c eous l api l l i  a n d  few , g r e y  ( l OYR 6 / l ) ,  
f ine l ap i l l i  scattered througho u t . D i s t i nct 
and wavy boundary . 

Ye l l owish- brown ( l OYR 5 / 6 ) ,  f i rm to very 
f i rm ,  mass ive s tructured medi a l  materi a l . 
D i s t i nc t  and d i scont i nuous boundary . 

Very f i rm ,  m a s s ive , very p a l e  b r own to 
ye l l ow ( l OYR 8 / 4  t o  7 / 8 ) and grey ( l OYR 4 / 1 ) 
speck l e d  coarse ash . D i s t inct a n d  
d i sconti nuous boundary . 

Ye l l owish- brown ( l OYR 5 / 4 ) ,  f i rm to very 
f i rm ,  m a s s ive s t ructur e d  medi a l  materi a l . 
D i s t i nc t  and wavy boundary . 

Profu s e  to abundant , mode r at e l y  we l l  
sort e d  dark grey to grey ( 7 . 5YR N 5 /  - N4 / ) 
f ine t o  medium l api l l i , w i t h  subordinate 
reddi sh- ye l l ow ( 7 . 5YR 7 / 8 ) pumi c eous l ap i l l i . 

2 . 1 6m - - - - - - - - - - - - - D i stinct and wavy boundary - - - - - - - - - - - - - - -

+ 0 . 2 lm 
( S 2 )  

D ark ye l l owish- brown ( l OYR 3 / 6 ) ,  mode r a t e l y  
we l l  deve l op e d , fine t o  medium b l ocky 
s tructured medi a l  m a t e ri a l . 

BASE NOT EXPOSED 

Upper and L ower Contacts 

In the vi c in i ty of I ng l ewood ,  the uppermos t  uni t ( Wa i t . c )  o f  

Wai tepuku Tephra i s  s eparated from Puke i t i  Tephra above , b y  u p  t o  

0 . 3 5m o f  medi a l  materi a l . A t h i n  unnamed l ap i l l i  b e d  or a deb r i s  

f l ow depos i t  may be occas i ona l ly expo s e d  over l ying Wa it . c  ( e . g .  
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S e c t i on 1 6  o f  Fi gure 2 . 2 8 ;  P l at e  2 . 3 6 ) .  I n  thi s s am e  vi c i n i ty , 

Wai t . a  i s  separated from uppermo s t  Mangapotoa t ephra be l ow , by up 

to 0 . 6 0 m  o f  medi a l  mate r i a l  ( e . g . Section 1 9  o f  Appendix 1 and 

F i gure 2 . 3 0 ) .  

Age 

Though not directly dated , Wai tepuku Tephra i s  h e r e  consi de r e d  to 

have an age range between � . 2 7 . 5  and 2 8 . 0  kyrs B . P .  on the b a s i s  

o f  i t s  p o s i t ion bene ath Aokautere Ash and above the � . 5 0kyr 

Rotoehu Ash ( s ee Chapter 3 ) .  

Re ference Loca l i t i e s  

S e c t i ons 1 3 , 1 6 , 1 8 , 2 2  a n d  2 3 ( Appendix 1 and F i gu re 2 . 2 8 )  a r e  

h e r e  d e s i gn a t e d  as re f erence loc a l i t i e s  for Waitepuku Tephra . The 

l o c at ions of the s e  re ference s e c ti ons have been previou s l y  

d e s c r i b ed .  
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Plate 2 . 32 :  Tuikonga Tephra a t  i t s  t ype s e c t ion near Inglewood Marae 
( S ec t ion 1 3 ; Q l 9 / l 4 7 2 6 7 ) .  Not e  Koru and Pukeit i  Tephra below Tuikonga 
Tephra and prominent dis con formi t y . 

Plat e  2 . 33 :  Pukeit i  Tephra near I n gl ewood Marae ( S ect ion 1 3 ; 

Q l 9 / l 4 7 2 6 7 ) .  Arrow indi c a t e s  posit ion o f  firm,  pinkish grey f i n e  ash 

over lying lapi l l i . 
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Plate 2 . 34 :  Waitepuku Tephra a t  i t s  type s e c t ion a t  J a cksons Property 
near Inglewood ( S ect ion 14 ; Q l 9 / 14 9 2 8 0 ) . No t e  Waite . a  dir e c t ly overlying 

S 2 .  

P1ate 2 . 35 :  Waitepuku Tephra intercalated with L1 . 2  at Ing lewood 
Marae ( S ection 1 3 ; Ql9 / l 4 7 2 6 7 ) .  
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Plate 2 . 36 :  Waitepuku Tephra ove rlain by debris f low deposit o f  
Opunake Formation ( Op )  a t  B rowns Prope r t y . Durham Road ( Sect ion 1 6 ; 
Q l 9 / 1 7 1 2 5 9 ) .  Not e  wavy and sharp boundary be tween 1.1 . 2  and S2 by the 
t rowe l . 
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2 . 4 . 0  PRE-TUNA SUB-GROUP TEPHROSTRATI GRAPHY 

2 . 4 . 1  Introduct i on 

I n  thi s section four new i nforma l and two new form a l  tephra 

formati ons are des i gnated beneath Tuna Tephra Sub - group . The b a s e  

o f  thi s  stratigraph i c  sequenc e , a l ong t h e  North T a r anaki c o as t , 

i s  marked by Motunu i l ah a r  depo s i t  ( th i s  s t u dy ;  Chapter 7 )  
over lying ne ar- shore s e diment directly above the w ave cut sur f a c e  

o f  NT 2 terrace ( Chappe l l  1 9 7 5 ) .  Thi s terrac e  w a s  p r eviou s ly 

corre l ated by H ay ( 1 9 6 7 ) ,  t o  the Rapanui Forma t i on o f  W ang anu i  

( F l eming 1 9 5 3 ) . Wi thin the dominant l y  medi a l  cover - beds o f  the 

o l der up l i f t e d  marine terraces further inl and , the b a s e  of thi s 

s equence i s  mark e d  by a very prominent ( � . l . Om t h i c k ) b e d  o f  

" purp l i sh " c o l oure d , mode r at e l y  deve l ope d ,  b l ocky s tructure d 
medi a l  materi a l  n amed S 6  ( s e e  Chapter 4 ) . 

On the l ower f l anks o f  Egmont Vo l c ano , the p r e - Tuna S ub - group 
tephra beds are u s ua l l y  buri ed bene ath a t h i c k  sequence 

( exceeding S . Om )  of vol c ani c l a s t i c  debri s and app e a r  to b e  only 
rare l y  expo s e d  i n  the vi c i ni ty o f  I ng l ewood ove r l y i ng the Okawa 
Formation . The s e  o l der t ephr a s  are b e t t e r  expo s e d  but incomp l e t e 

o n  the o l de r  const ruc t iona l sur f a c e s  s it u a t e d  t o  t h e  north and 

north- e a s t  of the E gmont ring p l a i n . 

The l owermo s t  part o f  thi s o l der t ephra s e quence i s  b e s t  

preserved i n  l igni t e  and c arbonaceous - r i c h  f i n e  grained s ediment 

whi ch are exposed i n  c l i f f s  a l ong the Nor t h  T aranaki coas t l ine . 

Here , numerous coarse ash and l ap i l l i  beds are p re s e rved and 

p rovi de a det a i l e d  di s t a l  record of erup t ive a c t i v i ty . B e tween 

the north coast and the E gmont ring p l a i n , mos t  of these t ephra 

beds t end t o  b e  highly i n f l uenced by pos t - depo s i t i on a l  m ix ing and 

we athering in the soi l forming env ironment and hence only a f ew 

o f  the mos t  prominent tephra beds c an b e  readi l y  i d e nt i f i e d  and 

corre l ated . 
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Corre l at i on o f  thes e  tephra beds in the dominant l y  medi a l  cover 

b e d  s equenc e , i s  f ac i l i t ated by the ir s t r a t igraphi c pos i t i on with 

r e s p e c t  to named s- and L - medi a l  unit s  ( for S - and L- t e rmino l ogy 

s e e  Chapter 4 ) . 

2 . 4 . 2  Mangapotoa tephra 

( new informal formati on ) 

Mangapotoa tephra i s  a new inform a l  format ion , named a ft e r  

Mangapotoa S tream t h a t  f l ows e a s t  into the Manganui Rive r from 

the E l tham l aharic p l ane z e , c . S  km north- e a s t  o f  I ng l ewood 

B o rough . 

On the l ower f l anks o f  Egmont Vo l c ano , Mangap o t o a  t ephra 

compri s e s  at l e a s t  three dominant ly pumiceous l ap i l l i  and c o ar s e  

a s h  beds o f  r e s t r i c t ive corre l ative u s ag e  that i n t e rvene b e tween 

Tuna Tephra Sub - group above , and Wai tui t ephra b e l ow ( e . g . 

S e c t i on 1 9  o f  Appendix 1 and Figure 2 . 3 0 ) . The b e d s  here 

i nformal ly named Mp . a  t o  Mp . c ,  are s eparated by u p  to 0 . 2 5m of 

f i rm ,  m a s s ive s truc tured medi a l  materi a l  ( L 2 ) .  The uppermo s t  b e d  

doe s  n o t  appear to extend beyond t h e  Egmont r i ng p l ai n . 

E ach unit i s  characte r i s e d  by uns trat i f i e d , mod er a t e l y  to 

mode r a t e l y  we l l  sort e d , r e ddi s h  ye l l ow ( 7 . 5YR 6 / 8 ) t o  ye l l owi s h  

r e d  ( 5YR 5 / 8 ) ,  pumi ceous and minor l ight g r e y  to g r e y  ( 7 . 5 YR N 6 /  

- N 7 / ) l api l l i . 

Upper and Lower Contact s  

O n  t h e  l ower f l anks o f  Egmont Vo l c ano , t h e  uppe r  uni t o f  

Mangapotoa tephra ( Mp . c ) i s  separated from Wai t e puku Tephra 

above , by 0 . 3 0m of f i rm ,  weak ly deve l oped t o  m a s s i v e  medi a l  



1 5 1  

materi a l  ( L 2 )  that upwardly grade s t o  c . 0 . 40m o f  f r i ab l e ,  

moderately deve l oped b locky s tructured medi a l  mater i a l  ( S 2 ) .  The 

l owermos t  unit ( Mp . a )  i s  s e p arated from Wai tu i  tephra be l ow , by 

< 0 . 0 5m of L2 and < 0 . 3 5m o f  mode r ate ly deve loped b l o cky s t ructured 

medi a l  mat e r i a l  ( S3 ) . 

Occ a s iona l ly in the north- e astern s ector o f  Egmont r i ng p l ai n ,  

r e depo s i t e d  ande s i t i c  s ands o f  Kat ikara Forma t i on ( Ne a l l 1 9 7 5 ; 

r e de f ined thi s study ) and f l uvi a l  s e diment unconformabl y  ove r l i e  

Mangapotoa tephra ( e . g .  S ec t ion 1 1  o f  Append i x  1 a n d  Figure 

2 . 3 0 ) .  

Mangapotoa tephra has a prob ab l e  age r ange o f  b e tw e e n  c . 2 8  and 5 0  
kyrs B . P .  based o n  i t s  s t ratigraphi c pos i t i o n  b e tw e e n  the 

indir e c t l y  dated Waitepuku T ephra above , and the � . 5 0  kyr 

rhyo l i t i c  t ephra datum - Rotoehu Ash di spers e d  over s eve r a l  

decimetres within uppermos t  S 3  b e l ow . 

B e c au s e  Mangapotoa tephra has a w i de age r ange , i t  l acks 

di agno s t i c  character and insu f f i c i ent thickne s s  data i s  ava i l ab l e  
f o r  i sopach construc tion , a type s e c tion h a s  n o t  b e e n  des i gnated . 

S e c t i ons 1 1 , 18 , 1 9  and 2 7  ( Appendix 1 and F i gur e  2 . 3 0 )  a r e  here 

de s i gnated as reference l o c a l i t i e s  for Mangapo to a  tephra . The 

l o c a t i ons o f  thes e  re ference s e c tions h ave been p r eviou s ly 

d e s c r i be d . Mangapotoa tephra a t  S e c t ion 1 8  is expos e d  a s  f o l l ows : 

0 . 1 2m Ye l l ow i s h- brown ( l OYR 6 / 8 ) ,  f i rm ,  w e a k l y  
deve l op e d , c o a r s e  b l ocky s t ru c t u r e d  medi a l  
mater i a l  with many mode r a t e l y  we l l  s o r t e d ,  
grey ( 7 . 5YR N6 / - N5 / ) and minor r eddi s h  
ye l l ow ( 7 . 5YR 6 / 8  - 5 / 8 ) f i n e  t o  medium 
l api l l i  dispers e d  in l ower 0 . 03m . D i s t i n c t  
and wavy boundary . 



3 . 2 8m 0 . 3 3 m  
( S 2 )  

0 . 2 6m 

0 . 03m 
Mp . b  

0 . 1 4m 

0 . 0 9 m  
Mp . a  

0 . 2 8 m 

( S3 )  

1 5 2 

Dark ye l l owi sh brown ( l OYR 3 / 6 ) ,  fri ab l e , 
mode r ate ly deve loped , medium t o  f ine b l ocky 
st ructured medi a l  materi a l . Common , grey 
( 7 . 5YR N 6 / ) and reddi s h  ye l l ow ( 7 . 5YR 6/8 -
5 / 8 ) fine to medium l api l l i  o f  Wai tepuku 
Tephra dispersed in uppermo s t  0 . 0 5m .  
I ndi s t inct and w avy boundary . 

Ye l l owi sh- brown ( l OYR 5 / 6 ) , f i rm ,  weak l y  
deve loped , coarse b lo c ky structured g rading 
downwards to m a s s ive medi a l  materi a l . 
D i stinct and wavy boundary . 

Many , moderate l y we l l  s o rt e d , unstrat i fi e d , 
ye l l ow and r e ddi sh ye l l ow ( l OYR 7 / 6  and 7 . 5YR 
6 / 8 ) f i n e  to medium pum i c eo u s  l ap i l l i with 
minor l ight grey to grey ( 7 . 5YR N7 / - N6 / ) 
f ine l ap i l l i . D i s t i nct and w avy boundary . 

Ye l l ow i s h- brown ( l OYR 6 / 6 ) ,  f i rm ,  m a s s ive 
structured medi a l  materi a l . D i s t i nc t  and wavy 
boundary . 

Common , moderat e l y we l l  s ort e d , 
unstrat i f i e d , f i n e  t o  medi um ye l l ow t o  
reddi sh ye l l ow ( l OYR 7 / 6  to 7 . 5YR 6 / 8  - 7 / 8 ) 
and grey l ap i l l i  d i s p e r s e d  i n  ye l l owi s h  brown 
( l OYR 6 / 6 ) medi a l  materi a l . C l e ar and w avy 
boundary . 

S t rong brown ( 7 . 5YR 5 / 6 ) ,  mode r a t e l y  w e l l  
deve l op e d , f ine to medium b l o c ky s truc t u re d ,  
medi a l  materi a l . 

4 . 4 l m  - - - - - - - - - - - - - D i s t inct and d i s conti nuous boundary - - - - - - -

Wai tui t ephra 
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2 . 4 . 3  Wai tui t ephra 

( new inform a l  form a t i on ) 

Wa i tui tephra i s  i n form a l l y name d a f t e r  W a i tu i  We l l  S i t e , c . 4 . 5 km 

north - e a s t  of I ng l ewood Borough ,  whe r e  the t e phra was f i r s t  

re c ogni s e d . 

Cri ter i a  

O n  t h e  north - e a s te rn l ower f l anks o f  Egmont Vo l c an o , Wai tui 

t ephra is shower bedded and i s  often characteri s e d  b y  we l l  

c emente d  l ayers o f  mode r a t e l y  to mode r a t e l y  we l l  s o r t e d , grey 

( 7 . 5YR N4/ - N5 / ) t o p ink i sh grey ( 7 . 5YR 6 / 2 ) ,  f in e  to coarse ash 

whi ch are s ep arate d  by a proport i ona t e l y  thicke r l ayer o f  f i rm ,  

ye l l ow t o  re dd i sh ye l l ow ( l OYR 7 / 8  t o  5YR 6 / 8 ) pumi c eou s c o a r s e  

a s h  a n d  l api l l i  wi th a subordinate t o  equ a l  p roport ion o f  

s p eck l e d g r e y  coarse a s h  and l ap i l l i di s pe rs e d  throughout ( P l a te 

2 . 3 7 ) . 

Type S ect i on 

The type s e c t ion for Wai tui tephra i s  i n forma l ly d e s ignate d  a s  a 

prominent e a s t - facing embankment a t  the T o e t o e  We l l  S i t e , 

Mangaone Road extens ion , 1 . 8krn north from the j unction with 

Mangaone Road ( Q 1 9 / 2 4 6 3 1 6 )  ( Sect i on 2 4  o f  Appendix 1 and F i gure 

2 . 3 1 ) .  Here , wai tui tephra i s  expo s e d  a s  f o l l ows : 

O . O Om 

+ 0 . 2 8rn 

0 . 2 0m 
( S3 )  

Top o f  section truncated by road above . 

D ark ye l lowi s h  brown ( l OYR 4 / 6 ) ,  f i rm ,  w e ak l y  
deve l oped , c o a r s e  b l ocky structured medi a l  
materi a l . D i s tinct and w avy boundary . 

D ark reddi s h  brown ( 5YR 3 / 4 ) ,  f i rm l y 
fri ab l e , moderate l y  deve l ope d ,  f i ne t o  m edium 
b l ocky s tructured medi a l  materi a l . D i f fu s e  
and wavy boundary . 
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0 . 1 5m D ark ye l l ow i s h  brown ( l OYR 4 / 6 ) ,  f i rm ,  
weak l y  deve l op e d ,  c o a r s e  b l ocky s tructur e d  
medi a l  mate ri a l  downwardly grading t o  ve ry 
f i rm ,  weak l y  deve l op e d  coarse b l ocky 
structured medi a l  m a t e ri a l . D i sconti nuou s and 
sh arp boundary . 

0 . 0 6 m  O . O lm disconti nuou s , m a s s ive l ayer o f  
Wai tui tephra very f i rm ,  we l l  c ement e d , moder a t e l y  w e l l  

sorted , p i nk i sh- grey ( 7 . 5YR 6 / 2 ) fine a s h . 
Broken and sharp boundary t o  0 . 0 4 m  abundant 
to profuse , mo de rate l y  sort e d , ye l l owi s h  
brown ( l OYR 6 / 6 ) pum i c eous and grey to very 
dark grey ( l OYR 3 / 1 - 5 / 1 ) c o a r s e  ash and f ine 
l api l l i . D i s c ontinuous and di s tinct boundary 
to O . O l m  o f  d i s cont i nuous , f i rm ,  mode r at e l y  
sort e d ,  pink i sh grey to grey ( 7 . 5YR 6 / 2  - l OYR 
5 / 1 ) fine t o  coarse a s h . D i scont inuous and 
d i s t i nct bound ary . 

0 . 3 9m Ye l l ow i s h - brown ( l OYR 5 / 6 ) ,  f i rm ,  m a s s iv e  
s t ruc tured medi a l  materi a l  downwardly gr ading 
to dark ye l l ow i s h  brown ( l OYR 4 / 4 ) ve ry f i rm 
medi a l  m at e ri a l . 

0 . 8 0m - - - - - - - - - - - - - D i st inct and wavy boundary - - - - - - - - - - - - - - -

Araheke t ephra 

Upper and Lower Contact s  

On the northern and north- e a s t ern l ower f l anks o f  Egmont Vo l c ano , 

the uppe r  cont act of Wai tui tephra i s  s ep arat e d  f rom Mangapo t o a  

tephra above , b y  l e s s  than 0 . 3 5m o f  fri ab l e , moderat e l y  deve l op e d  

medi a l  materi a l ( S3 )  that upward ly g rades to u p  t o  0 . 0 5 m  o f  f i rm ,  

m a s s ive medi a l  materi a l ( L2 ) .  S i l i c i c  g l a s s  from the C e nt r a l  

North I s l and chronohori zon - Rotoehu A s h  w a s  det e c t e d  dispers e d  

over s ever a l  decimetres i n  S 3  dir e c t l y  over l yi ng Wai tu i  tephra 

( e . g .  S e c t i on 30 of Appendix 1 ) .  

The l ower cont act o f  Wai tui tephra i s  s e p arated f rom Araheke 

t ephra b e l ow ,  by < O . l Om of fri ab l e , mode r a te l y we l l  deve l op e d  
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medi a l  materi a l  ( S3 )  that downwardly grades to < 0 . 30m o f  f i rm , 

mas s ive or weakly deve loped medi a l  mat e r i a l  ( L3 ) .  

Age 

Wai tu i  t ephra is here provi s iona l ly a s c r i b e d  an a g e  of � . 5 5 kyrs 

B . P .  s ince the t ephra c l o s e ly under l i e s  the c . 5 0 kyr B . P .  

rhyo l i t i c  tephra datum - Rotoehu Ash . 

D i stributi on 

Wai tui tephra has a maximum recorded thicknes s  o f  0 . 40m , � . 4km 

north- e a s t  of I ng l ewood ( e . g .  Sect i on 19 of Fi gure 2 . 3 1 ) . Furthe r  

north- e a s t  ( £ . 7 . 5km ) Wai tui tephra markedly thins t o  0 . 0 6m and 

becomes di s cont i nuous ( e . g .  Section 24 of F i gure 2 . 3 1 ) .  North 

beyond the Egmont r i ng p l ain , Wai tui tephra is o ft e n  expo s e d  a s  a 
discont i nuous < 0 . 03m thi ck bed o f  dominant ly grey c o ar s e  a s h . 

From thi s me agre dat a ,  i t  appe ar s  that Waitui tephra i s  more 

widely d i stribute d  towards the north- e a s te rn s ec t o r  than towards 

the northern s e ctor . The distribu t i on o f  Wa i tu i  tephra in the 

e a st ern and southern sectors i s  pres ent l y  unknown . 

Reference Sections 

S e c t i ons 1 1 , 1 8 , 1 9  and 27 are here des ignate d  as r e ference 

l oc a l i t i e s  for Wai tui tephra and are the s ame as tho s e  

de s i gnated f o r  Mangapotoa tephra , above . 
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Plate 2 . 37 :  Waitui tephra w i t h i n  upper L3 a t  To e t o e  Wel l - s i t e  
( Se c t ion 2 4 ; Q l 9 / 2 4 6 3 1 6 ) .  
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Araheke tephra 

( new inform a l  formation ) 

Araheke tephra i s  i n forma l ly named after Ar ahe k e  S t r e am , wh i ch 

f l ows north from Egmont Vo l c ano , p a r a l l e l  with E gmont Road , 

c ro s s ing S t at e  Highway 3 at Egmont Vi l l age . 

Cri teria 

O n  the l ower northern and north- e a stern f l anks of E gmont Vo l c ano , 

Araheke tephra i s  mu l t i p l e  bedded and frequent l y  characteri s ed by 

l ayers o f  very f i rm , we l l  to ve ry we l l  sorted , grey to brown 

( 7 . 5YR N 5 /  - 5 / 2 ) f ine ash i nt erveni ng b e twe e n  propor t i on at e l y 
thicker l ayers o f  p r o f u s e , mode r at e l y  we l l  to w e l l  s o r t e d , v e ry 

f i rm ,  r e dd i s h  y e l l ow ( 5 YR 5 / 8  and 7 . 5YR 6 / 8 ) ,  y e l l ow ( 10YR 8 / 6  -

8 / 8 )  and grey t o  very dark g r e y  ( 7 . 5YR N 5 /  - N 3 / ) c o a r s e a s h  and 

f i ne l ap i l l i . On the northern co a s t a l  p l a i n , Ar aheke t ephra 

c omp r i s e s  two c l o s e l y  sp ace d f i ne ash l aye r s s ep ar at e d  by O . O l m  
o f  m e d i a l  m a t e r i a l . 

Upper and L ower Contacts 

On the northern l ower f l anks o f  Egmont Vo l c ano , the uppe r  c o n t a c t  

o f  Araheke tephra i s  s e p arated from Wai tu i  t ephra above , by up 

t o  0 . 4 5 m  o f  f i rm ,  we ak l y  deve loped to m a s s ive s tructured me d i a l  

m a t e r i a l  ( L3 )  ( e . g . Sect i ons 1 1  and 2 4  o f  F i gu r e  2 . 3 1 ) .  Araheke 

t ephra in the s ame vicinity , i s  s ep arated from Te Are i Teph r a  

b e l ow ,  by medi a l materi a l  o f  simi l ar morpho l ogy and thi ckne s s  t o  

t h a t  which ove r l i e s  the upper contact . 

Type S e c t i on 

The typ e  s e c t i on i s  des i gnated a s  a prominent north- f ac i ng r o a d  

c u t  o n  S t at e  Highway 3 ,  oppo s i t e  t h e  j unction w i t h  Kings R o a d , 

c . 3 . 7km we s t  o f  Ingl ewood P . O .  ( Q l 9 / l 0 9 2 7 5 ) ( S e c t i on 1 1  o f  

Ap pendix l and Figure 2 . 3 1 ) .  Here , Araheke t ephra i s  expo s e d  a s  

f o l l ows : 
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Wai tui tephra 

0 . 7 5 m  - - - - - - - - - - - - - D i s cont i nuous and sharp boundary 

0 . 27rn 

0 . 0 4m 

0 . 1 3rn 

0 . 1 4m 

Araheke tephra 

O . l lm 

Ye l l ow i s h- brown ( l OYR 5 / 6 ) ,  f i rm ,  mas s ive 
structure medi a l  mat e r i a l . I ndi s t inct and 
d i scont inuous boundary . 

Many t o  abundant , uns t r at i f i e d ,  mode r at e ly 
sorte d , reddi sh ye l low ( 7 . 5YR 7 / 8  - 6 / 8 ) and 
ye l l owi sh red ( 5YR 5 / 8 ) f i n e  to medium 
pumiceous l ap i l l i , with few g r ey to d ark grey 
( 7 . 5YR N6/  - N4 / ) l api l l i  d i spersed 
throughout . D i stinct and di s continuous 
bounda ry . ( Unnamed l ap i l l i ) 

D ark ye l l owish brown ( l OYR 4 / 6  - 4 / 4 ) ,  f i rm 
to ve ry f i rm ,  we ak l y  deve l oped t o  m a s s iv e  
structured medi a l  mat e r i a l m e d i a l  mat e r i a l . 
I nd i s tinct and wavy boundary . 

0 . 0 5m o f  f a i n t l y  norm a l  grade d ,  abundant t o  
pro fu s e , moder a t e l y  we l l  sorted ,  ye l l ow 
( l OYR 8 / 8 ) pumi c eous and brown ( 7 . 5YR 5 / 2 ) 
coated , grey to dark grey ( 7 . 5YR N 5 /  - N4 / ) 
c o a r s e  ash . Sharp and s t r a i ght boundary to 
O . O l m  of very f i rm ,  very we l l  sorted , grey t o  
brown ( 7 . 5YR N 5 / - 5 / 2 ) f ine a s h . Sharp and 
straight boundary to 
0 . 0 8 m  pro fu s e , very f i rm ,  w e l l  sorted 
dominant ly grey to dark grey ( 7 . 5YR N5 / - N4 / ) 
coarse ash and with m i nor d i s pe r s e d  reddi sh 
ye l low ( 5YR 5 / 8  and 7 . 5YR 6 / 8 ) pumic e o u s  
coarse a s h . Within thi s l ay e r  t h e  propor t ion 
o f  reddi sh ye l low pumi c e o u s  c o n st i tuents 
notably incre a s e s  downward t o  a b undant to 
pro fuse .  D i s t inct and w avy boundary . 

D ark ye l lowi sh brown ( l OYR 4 / 4 ) , very f i rm ,  
m a s s ive s t ru c tured medi a l  m a t e r i a l  grading 
downwards to yel l owi s h  brown ( l OYR 5 / 6 ) ,  f i rm 
medi a l  materi a l . D i s t inct and di s cont inuous 
boundary . 



0 . 0 5m 

0 . 3 1m 
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Abundant , moderately sort e d , dark grey t o  
very dark grey ( 1 0YR 4 / 1  - 3 / 1 ) coarse a s h  
and fine l ap i l l i  wi th common , ye l l ow and 
brown ( l OYR 8 / 8  and 7 . 5YR 5 / 2 ) c o at e d , 
reddi s h  ye l l ow pumiceous f i ne l ap i l l i  
dispersed nea r  l ower 0 . 0 3 m  o f  b e d . D i s tinct 
and d i scontinuous boundary . ( Unnamed l ap i l l i ) 

Ye l l ow i s h- brown ( l OYR 5 / 6 ) ,  f i rm ,  m a s s ive 
s t ru c tured medi a l  materi a l . 

1 . 8 0m - - - - - - - - - - - - - D i s t inct and w avy boundary 

T e  Are i Tephra 

Corre l at i on 

Araheke t ephra is here prov i s iona l l y  corr e l a t e d t o  the l ower 

i nform a l  member ( Weld tuf f ) o f  Weld Tephra ( Ne a l l 1 9 7 2 ) . The 

uppe r  member ( We l d  ash ) is corre l ated as media l mat e r i a l  that 

re l a t e s  to interm i ttent accretion o f  f i ne tephr i c  m a t e r i a l  that 

may not b e  genet i c a l l y  a s s o c i ated wi th Wel d  Tuf f . 

D i stributi on 

A rudi ment ary i sopach map constru c t e d  f rom insu f f i c i ent thi c kne s s  

dat a sugg e s t s  that Araheke t ephra p robab l y  ori ginate d  from a n  

anc e s t r a l  Egmont Vol c ano a n d  w a s  d i r e c t e d  north- e a s t . On t h e  

northern l ower f l anks o f  Egmont Vo l c ano ( e . g . S e c t i on 1 1 ) ,  

Araheke t ephra has a thi ckne s s  o f  0 . 1 4m .  However more d i s t a l l y , a 

maximum thi ckne s s  o f  0 . 1 6m w a s  recorded for Araheke tephra 

c . l 1 . 5km north- e a s t  from I ng l ewood Borough ( Se c tion 2 4 ) .  

Re ference L oc al i t i es 

S e c t i ons 1 8 , 2 4  and 2 7  are here des i gnated a s  r e f erence s e c tions 

for Araheke tephra and are the s ame a s  tho s e  s e ctions des i gn a t e d  

for Wai tui tephra , above . 
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Te Arei T ephra 

( new format i o n ) 

Te Arei Tephra i s  a new formation , whi c h  occurs b etween Araheke 

t ephra above , and Epiha Tephra b e l ow ,  in deep exp o s u r e s  o f  the 

northern and north- e a s tern sectors . T e  Arei Tephra i s  named a f t e r  

T e  Are i Road , 3 . 5  km south-west o f  Waitara , on t h e  North T a r anaki 

c o a s t a l  p l ain . 

Criter i a  

T e  Are i  Tephra compr i s e s  a s i ng l e  b e d  o f  unstrati f i e d , mode r a t e l y  

t o  moderate ly we l l  sorte d , very p a l e  brown to ye l lo w  ( l OYR 8 / 3  -

8 / 8 ) pum i c eous l ap i l l i , w i th a s imi l ar proportion o f  grey to 

l ight grey ( 7 . 5YR N6 / - N 5 / ) l api l l i . 

Type S e c t i on 

The type s e c tion for Te Are i  Tephra i s  de s i gnated a s  a prominent 
north- f a cing road cut on S t a t e  Hi ghway 3 ,  oppos i te j un c t i on w i t h  

Kings Ro ad , � . 3 . 7  k m  we s t  o f  I ng l ewood P . O .  ( Q l 9 / 1 0 9 2 7 5 ) ( Sec t i on 

1 1  o f  Appendix 1 and Figure 2 . 3 1 ) .  Here , Te Arei T ephra i s  

expo s e d  a s  fo l l ows : 

Araheke Tephra 

1 . 3 3m - - - - - - - - - - - - - - - - - - D i s tinct and wavy boundary - - - - - - - - - - -

O . l lm D ark ye l l owi sh brown ( l OYR 4 / 4 ) ,  very 
f i rm ,  m a s s ive s tructured medi a l  materi a l  
grading downwards t o  ye l l ow i s h  brown 
( l OYR 5 / 6 ) ,  f i rm medi a l  m a t e ri a l . 
D i s tinct and di s continuous boundary . 



0 . 0 5m 

0 . 3 1m 

0 . 09m 

Te Arei Tephra 

0 . 1 5m 

0 . 60m 
( S 4 )  
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Abundant mode r a t e l y  sorte d , dark grey t o  
very dark grey ( l OYR 4 / 1  - 3 / 1 ) coarse 
ash and f i ne l ap i l l i  with commo n , ye l low 
and brown ( l OYR 8 / 8  and 7 . 5YR 5 / 2 ) 
coated , r eddi sh ye l l ow pum i ceous fine 
l api l l i  d i s p e r s e d  near l ower 0 . 03m o f  
b e d . D i s t inct and di s cont i nuous 
boundary . ( Unnamed l ap i l l i ) 
Ye l l owi s h- brown ( l OYR 5 / 6 ) ,  f i rm ,  weak l y  
deve l ope d , coarse b l ocky s t ructured to 
m a s s ive s t ructured medi a l  materi a l . 
D i s t inct and wavy boundary . 

M any , mode r at e ly we l l  sort e d , ye l l ow 
( l OYR 8 / 8 ) ( few l OYR 8 / 4  - 8 / 6 ) 
pumiceous and grey to l ight grey ( 7 . 5YR 
N 6 /  - N 5 / ) f i ne to medium l api l l i , 
dispers e d  i n  a subordinate matrix o f  
medi a l  materi a l . D i s t inct a n d  wavy 
boundary . 

Ye l l ow i s h - b rown ( l OYR 5 / 6 ) ,  f i rm , 
m a s s ive s tructured medi a l  materi a l . 
D i s t inct and smooth boundary . 

D ark brown ( 7 . 5 YR 4 / 4 , firmly fri ab l e , 
moderat e l y  deve l ope d ,  m e d i um to f i ne 
b l ocky s t ructured medi a l  materi a l . 

2 . 6 4m - - - - - - - - - - - - - - - - - - I ndi s t inct and wavy boundary - - - - - - -

Ep iha Tephra 

Upper and Lower Contac t s  

O n  t h e  north- e a s tern l ower f l anks o f  Egmont Vo l c ano , < 0 . 4 5m o f  

weakly deve loped to mass ive structured medi a l  materi a l  ( L3 )  with 

a d i s conti nuous and unnamed l ap i l l i  l ayer separ a t e s  the upper 

cont act of Te Arei Tephra from Araheke t ephra above ( e . g .  S e c t i on 

1 1 ) .  I n  the s ame vicinity , < 0 . 1 5m o f  L 3 separates the l ow e r  

contact o f  Te Are i  Tephra f rom S 4  a n d  Epi a  Tephra , b e l ow .  I n  the 

north- e a st e rn s e c tor , L3 i nt e rveni ng between Te Are i  Tephra and 



1 6 4 

S4 may occas iona l ly wedge and attain thi ckne s s e s  o f  < 0 . 60m ( e . g .  

Sect i on 24 ) .  North b eyond the Egmont r i ng p l ai n , t h e  l ower 

cont act of Te Arei Tephra direct l y  over l i e s  S 4  ( e . g .  Section 1 8 ) .  

D i s tribut ion 

The few outcrops o f  T e  Arei Tephra are r e s t r i c t e d  t o  mos t l y  road 

cutt ing s  north and north- e a s t  beyond the Egmont r i ng p l ain . An 

i sopach map ( Figure 2 . 3 2 ) ,  construct e d  from meagre t h ickne s s  

dat a , sugges t s  that thi s t ephra probab l y  originate d  f rom an 

ancestral  Egmont Vol c ano . 

Age 

Te Arei Tephra is e s t imated to have an age of 2 · 7 5 kyrs B . P .  Thi s 
e s t imate i s  b a s e d  on the occurrence o f  the t ephra within l ower 

L 3 , whi ch i s  corre l at e d  w i th oxygen i sotope s t age 4 ( see Chapter 

4 )  • 

Re ference Local i t i e s  

S e c ti ons 1 8 , 2 4  and 2 7  are here d e s ignated a s  r e f e r e nc e  

l oc a l i t i e s  f o r  T e  Are i Tephra and are the s ame a s  thos e  

des i gnated f o r  Araheke and Waitui t ephra . Two furth e r  reference 

l oc a l i t i e s  are described as  fo l lows : 

1 .  North-wes t  facing c l i f f  expos ure l . Okm south- west 
o f  Waiongana S tre am Mouth ( Q1 9 / 1 2 1 4 4 5 ) ( Section 2 5  
o f  Appendix 1 ) .  

2 .  North - e a s t  fac ing c l i f f  exposure , 0 . 6 5km south
e a s t  a l ong coa s t  f rom northern r oa d- end , Turangi 
Road ( Q 1 9 / 2 4 2 4 5 6 ) ( Section 2 8 of App e ndix 1 and 
Figure 2 . 3 0 ) . 
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Epiha Tephra 

( new formation ) 

Epiha Tephra i s  a new t ephra formation named a f t e r  Epiha Road , 

c . 4km e as t  o f  W a i t ar a  Borough on the North T ar an a k i  c o a s t a l  

p l a i n . 

Epiha Tephra i s  parti cu l ar l y  w e l l expo s e d  a l ong t h e  north 

T a r anaki coast where it c ompri s e s  a c l o s e l y  s p a c e d  s e t  of at 

l e ast s even coarse ash and l ap i l l i  beds that i n t e rvene b e tween Te 

Arei Tephra , above and Okawa Format i on ( e . g .  S e c t i ons 2 5  and 2 7  
o f  F i gure 2 . 3 3 )  o r  Nini a tephra ( e . g .  S ec t i on 2 8  o f  F i gure 2 . 3 3 ) ,  

be low . Here e ach s u cc e s s ive be d , informa l ly n amed Ep i . a  to Ep i . g , 
i n  order o f  decre a s ing age , are s eparat e d  by v a r i ab l y  thi ck pe aty 
muds . 

O f  the uni t s  that compri s e  Ep iha Tephra , o n l y  the m o s t  prominent 

( Ep i . c , Ep i . d  and Epi . e )  c an be wi d e l y  corre l at e d  i n  the 

dominant l y  medi a l  cover - b e d  s equence between the north coast and 
E gmont ring p l ain . The remaining uni t s  of Epiha T ephra c an s e l dom 

be i dent i f i e d  or corre l at e d  inl and from the c o a s t  towards Egmont 

Vo l c ano becau s e  the uni t s  are more i n f l uence d  by p o s t 

depo s i t i onal mixing and weathering in the s o i l forming 

e nvi ronment than equiva l ent uni t s  i n  co a s t a l  s e c t i ons ( e . g .  

S e c t i on 1 1 ) .  I n  thi s c as e , e ach uncorre l at e d  uni t o f  Ep iha Tephra 

i s  re ferred to as ' Epiha t ephra ' .  

Criteria 

Throughout North T aranak i , Ep i . e  is charac t e r i s e d  by a f a intly 

normal graded l ayer o f  moderat e l y  to modera t e l y  we l l  sorted , 

dominant l y  grey ( 7 . 5YR N 6 / ) l api l l i , with m i no r  y e l l ow ( l OYR 8 / 8  

- 7 / 8 ) pumiceous l ap i l l i  s c attered throughout . 
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Ep i . c  and Ep i . d  are s i mi l ar i n  appe ar anc e , compri s i ng mode rate l y  

to we l l  sorted , domi nant l y  reddi sh ye l l ow ( 7 . 5YR 6 / 8  - 7 / 8 ) and 

ye l l ow ( l OYR 8 / 8 ) pumi ceous coarse a sh and l ap i l l i , with m i nor 

s cattered , grey to d ark grey ( 7 . 5YR N 6 /  - N4 / ) l ap i l l i  ( P l at e  

2 . 3 8 ) . Both uni t s , o n  the l ower f l anks o f  Egmont Vo l c ano , are 

s eparated by < 0 . 04m of medi a l  m a t e ri a l , whi c h  thins northw ard 

r e s u l ting in the two units me rg ing together to f o rm a s i ng l e  

t ephra marker ( Ep i . c/ d ) . Where this occur s , const ituent s o f  Ep i . c  

are i ndi s t i ngui shab l e  f rom tho s e  o f  Ep i . d . 

Type Sec t i on 

The type s e c t i on o f  Ep iha Tephra i s  here d e s ignate d  a s  a 

promi nent north- f a c i ng c l i f f  exposure at Ai r e da l e  R e e f ,  1 . 4km 
e a s t  o f  Wai t ar a  River Mouth ( Q l 9 / 1 7 8 4 6 1 ) ( S e c t ion 2 7A o f  Appendi x  

1 and F i gure 2 . 3 3 ) . H e r e , Ep iha Tephra i s  expos e d  a s  fo l lows : 

Te Are i Tephra 

2 . 5 9 m - - - - - - - - - - - - - Sharp and wavy bound a ry - - - - -- - - - - - - - - - - - - - -

0 . 0 5 m  

0 . 1 3m 

O . O l m 

B rown to dark brown ( l OYR 4 / 8 ) ,  f i rm ,  we akly 
deve l oped , medium b locky s t ructured c l ay 
l o am .  D i s t inct and smooth boundary . 

Very dark brown ( l OYR 2 / 2 ) and dark ye l l ow 
brown ( l OYR 3 / 4 ) ,  we akl y  deve l op e d  medium t o  
coar s e  b locky structur e d , h i gh l y  
c arbonaceou s , c l ay l o am . Common mi l l imetre 
b e dded l ayers o f  p l ant m a t e r i a l  throughout . 
Thre e mi l l imetre b e dde d ,  whi t e  - very p a l e  
brown fine ashes at 2 . 6 7 ,  2 . 6 9 and 2 . 7 2m 
depth . L ower contact m a rk e d  by a 0 . 8 cm l aye r 
o f  b l ack ( l OYR 2 / 1 ) c arbonace o us mater i a l . 
D i s tinct and wavy boundary . 

L i ght grey ( l OYR 7 / 2 ) ,  weakly d eve l o p e d  
medium b l ocky structured c l ay l o am . S ha rp and 
wavy boundary . 



0 . 03m 
Epi . g  

O . O l m  

0 . 03m 
Epi . f  

0 . 02m 

0 . 0 7 m  
Epi . e  

0 . 0 4m 

0 . 07m 
Epi . d  

O . O l m  

0 . 0 9 m  
Epi . c  
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Pro fu s e , unstrat i f ie d , mode r ate l y  we l l  
to we l l  sorted , ye l low to l ight ye l l owish 
brown ( l OYR 7 / 6  - 6 / 4 ) pumiceous coarse ash . 
Uni t  may l atera l ly thi cken to 0 . 0 6m . S harp 
and smooth boundary . 

L i ght grey { l OYR 7 / 2 ) ,  f i rm ,  m a s s ive 
structured c l ay l o am ,  with a < 0 . 0 2 cm fine ash 
bed . Sharp and wavy boundary . 

Profu s e , unstrat i f i e d , we l l  s o r te d ,  
whi te t o  very p a l e  b rown ( l OYR 8 / 2  - 8 / 4 ) 
pumi c eous fine l ap i l l i  and m i n o r  coarse ash . 
Uni t  m ay l atera l l y  thicken t o  0 . 0 7m . Sharp 
and wavy boundary . 

L i ght grey ( l OYR 7 / 2 ) ,  f i rm , m a s s ive 
structured c l ay l o am with d i sconti nuous 
< 0 . 03cm thick , pum i ceous f i ne ash b e d . 
D i s t inct and w avy boundary . 

Abundant , moderately we l l  s o r t e d , whi t e  to 
very p a l e  brown ( l OYR 8 / 2  - 8 / 4  and 7 / 4 ) 
pumic eous coarse ash whi ch downw a r d l y  grade s 
to profuse , l o o s e , mode r a t e l y  sort e d , red 
( 2 . 5YR 4 / 8 ) coated , f i ne l ap i l l i  and coarse 
ash . S harp and wavy boundary . 

L i ght grey ( l OYR 7 / 2 ) ,  f i rm , m a s s ive 
structured c l ay l o am . S harp and wavy 
boundary . 

Profu s e , moderate ly f i rm , w e l l  s o r t ed ,  very 
p a l e brown to l ight y e l l ow i s h  b r own ( l OYR 7 / 4  
- 6 / 4 ) and grey ( 7 . 5YR N 5 / ) s p e ck l ed 
pumi ceous fine ash that downwardl y  grades to 
coarse ash . L at e r a l ly a l ong s e c t i on unit 
merg e s  with uni t , b e l ow . S ha rp and wavy 
boundary . 

L i ght grey ( l OYR 7 / 2 ) c l ay l o am . Merging and 
smooth boundary . 

Profus e , moderate l y  f i rm , very p a l e  
brown to l ight ye l l ow i s h  b rown ( l OYR 7 / 4 -
6 / 4 ) and grey speck l e d ,  we l l  s o r t e d , 
pumi ceous f ine ash grading downwards to 
mode r a t e l y  we l l  sorted pumic e o u s  coarse ash 
and f i n e  l ap i l l i . S harp and w avy boundary . 



0 . 03m 

0 . 0 5m 

0 . 0 5m 
Ep i . b  

0 . 03m 

0 . 0 3 m  
Ep i . a  

0 . 0 5m 

c . 4 . 2 5m 

O . O l m  

O . O l m 
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L ight grey ( l OYR 7 / 2 ) ,  f i rm ,  m a s s ive 
s t ructured c l ay l oam .  D i s t inct and wavy 
boundary . 

B l ack ( l OYR 2 / 2 ) ,  f i rm ,  we ak l y  deve l op e d , 
medium blocky s tructured ,  highl y  
carbonaceous , c l ay l o am . D i sconti nuous and 
sharp boundary . 

Abundant , unstrati fi e d ,  moderate l y  sorted 
dark ye l low brown ( lOYR 4 / 6 ) f i ne to medium 
( few coarse ) pum i c eous l ap i l l i . D i s cont inuous 
and sharp boundary . 

B l ack ( l OYR 2 / 2 ) ,  moder a t e l y  f i rm ,  we ak l y  
deve l oped , coarse t o  medium b l oc ky 
s t ructured ,  highl y  c arbonaceous c l ay l o am . 
D i scont i nuous and sharp boundar y . 

Many , unst r at i f i ed , moderate ly sort e d , very 
p a l e  brown ( l OYR 7 / 3 ) f ine t o  m edium 
pumic eous l ap i l l i . B roken and sharp bound ary . 

B l ack ( l OYR 2 / 2 ) ,  mode r a t e l y  f i rm ,  we a k l y  
deve l oped , c o a r s e  b l ocky s truc t ur e d , highly 
carbonaceous c l ay l o am . D i s t i n c t  and wavy 
boundary . 

Uns t r at i fi e d , extreme l y  poo r l y  sorte d ,  
hetero l i tho l og i c , common t o  m any rounded to 
sub - rounded pebb l e  to bou l der r andomly 
orientated within a moder at e l y  f i rm matrix o f  
brown ( l OYR 5 /3 )  s andy c l ay l o am . Medium ,  red 
st ained rhyzomorphs are commo n  e x t ending 
� . l . Om b e l ow upp e r  contac t . Wood fragments 
and pe aty c l a s t s  are commonl y  d i s p e r s e d  
throughout . S harp and wavy bounda ry . 
( Marginal f a c i e s  o f  Okawa Forma t i on ) 

B l ack ( l OYR 2 / 2 ) ,  moderat e l y  f i rm ,  highly 
c arbonaceous c l ay l o am . Tree s tumps in growth 
pos i t ion protrude up from bene ath . 
D i s continuous and sharp boundary . 

Abundant , mode r a t e l y  sorted , y e l l ow ( l OYR 8 / 6  
- 8 / 8 ) pum i c eous coarse ash an d  f ine l ap i l l i . 

Broken and sharp boundary . ( Unnamed lap i l l i ) 



c . 0 . 8 5m 
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B l ack ( l OYR 2 / 2 ) , we ak l y  deve l oped c o a r s e  
bl ocky structured h i g h l y  c arbona c e o u s  
materi a l  with m any woody f r agm e n t s  
throughout . T r e e  s tumps i n  growth p o s it i on 
occ a s iona l ly occur . 

8 . 5 5m - - - - - - - - - - - - - D i f fu s e  and wavy boundary - - - - - - - - - - - - � - - - -

+ 0 . 3 0m Mass ive to s t e e p  ang l e d  cro s s  b e dded , grey , 
very f i rm ,  s l ighty s i l ty ,  medium s an d . B a s e  
not expose d . 

Upper and L ower Contact s 

A l ong t he north coast , the uppe rmos t  unit o f  Ep ih a  Tephra ( Ep i . g )  

i s  separated f rom Te Arei Tephra , above , by up t o  0 . 2 0m o f  

dominant l y  pe aty mat e r i a l  ( e . g .  S e c t i on s  2 5  and 2 7 ) .  The 

l owermos t  unit of Ep iha Tephra ( Ep i . a )  is s e p a r at e d  f rom Okawa 

Forma t i on b e l ow ,  by < 0 . 2 0m o f  l igni t i c  materi a l . At S ect i on 2 8 ,  

wher e  the underlyi ng Okawa Form a t i o n  i s  absent , � . 5 . 4 0m o f  woody 

l i gni t e  and c arbonaceous f i ne graine d  s ediment w i th a thi n ,  

unnamed t e phra inter - bed , s e p a r a t e s  l owermos t  Epiha Tephra from 

Ninia tephra over lying the Motunui l ahar depo s i t ,  b e l ow .  

I n l and towards Egmont Vo l c ano , uppermos t  Epiha Tephra 1s 
s ep arated f rom Te Are i  Tephra above , by < O . l Om of f i rm , we ak ly 

deve l op e d  me di a l  materi a l  ( L4 )  and up t o  0 . 6 5m o f  f r i ab l e , 

mode r a t e l y  deve l oped medi a l  materi a l  ( S4 )  ( e . g .  Sections 1 1 , 1 8  

and 2 4 ) .  I n  the s ame vi cinity ,  t h e  l owermo s t  i d e nt i f i ab l e  t ephra 

( Ep i . c )  i s  separ at ed from Okawa Forma t i on b e l ow ,  by up to O . l Om 

o f  L 4  and < 0 . 40m o f  friabl e ,  w� l l  deve l op e d  medi a l  mate r i a l  ( S S ) . 

Age 

Epiha Tephra is e stimate d to h ave an age range of b e tw e en 8 0  and 

l OO kyrs B . P .  This e stimate is b a s e d  on the occurrence o f  Epiha 

Tephra above Okawa Forma t i on and within S 4 , L4 and u p p e rmo s t  S S  

( s e e  Chap t e r  4 ) . 
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Correl a t i on 

Epiha Tephra i s  here , corre l at e d  t o  the c l os e l y  spaced s e t  o f  

tephra beds expo s e d  betwe e n  0 . 9 9 m  and 1 . 6 4m above road l eve l , i n  

a l ignit e s e ction a l ong Ararata Road i n  S outh T aranaki 

( Q2 1 / 1 6 0 8 2 3 ) .  Epi . c/ d  is corre l at e d  to the < O . l Om thick p um i ceous 

coarse a s h  exposed at 1 . 3m . above road l eve l , whi l e , Ep i . e i s  

corre l at e d  to the 0 . 08m thick s hower b e dded f i ne l ap i l l i and 

coar s e  ash expos ed at 1 . 3 9 m  above roa d  l eve l . 

Epi . c/ d  i s  here a l so provi s i ona l l y  corre l ated to the prominent 

0 . 0 9 m  thick pumi ceous fine ash interc a l a t i ng Parao l o e s s  ( W i l de 

and Vucet i ch 1 9 8 8 ) that over l i e s  weathered n e a r - shore s ands , 

c . 3 . 9m above the Rapanui wave cut surface at Kohi Ro ad ( Sect i on 

35 o f  Appendix 1 and F i gure 2 . 3 3 )  in the Wanganui d i s t r i c t . 

D i s tribut i on 

An i sopach map ( Figure 2 . 3 4 )  cons tructe d  for Ep i . c/ d  shows a 

broa d  e a s tward l ob e s  o f  di st r i but i on p r es umably from an anc e s t r a l  

E gmont Vo l c ano . The O . l Om i sopachs occur a t  t h e  north c o as t  and 

in the v i cinity of Hawer a  in the southern s e ctor . B o t h  uni t s  are 

e xp e c t e d  t o  extend a cons i derab l e  dis t ance e as t  b eyond T a r anaki 

Region and potent i a l ly u s e fu l  mark e r s  within the Wang anui 

d i s t r i c t . 

Re ference Local i t i e s  

S e c t i on s  1 1 , 1 8 , 2 5  and 2 8  are h e r e  de s i gna t e d  a s  re f erence 

l o c a l i t i e s  for Epiha Tephra and are the s ame as tho s e  des ign a te d 

for Te Arei Tephra , Araheke and Wai tui t ephras .  
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Plate 2 . 3 8 :  Te hrei and Epiha Tcphra i n  c a r bon a c eous muds above Okawa 
Formation at Airedale Reef ( Se c t i o n  27A ; Q l 9 / 1 7 0 4 6 1 ) .  



T e A r e i  T e p h  

1 1  24 1 8  

F I G .  2 . 3 3 C o r r e l a t i o n  C o I u rn n s o f  E p� i h a T e  p h r a 

27A 27s 



c o r r e l a t i v e  

O k a w a  

25 28 35 



F I G .  2 . 3 4  l s o p a c h  M a p :  E p i . c  / d  of E p i h a  T e p h r a  
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2 . 4 . 7  Nin i a  tephra 
( new i nform a l  form a t i on ) 

Ninia tephra i s  i nforma l ly named a f t e r  Nini a R o a d  s i tuated on the 

north T aranak i coastal  p l a i n , c . 6 km south- we s t  of W a i t a r a  

Borough . 

Ninia tephra was first recogn i s e d  a s  we l l  pre s e rv e d  tephra l ayers 

wi thin l i gni t e , i n  coast a l  c l i f f s  a l ong t he north c o a s t , e a s t  o f  

W a i t ara ( e . g .  Section 2 8  o f  Appendix 1 ) .  H e r e , t h e  t ephra i s  

a l mo s t  conti nuous l y  expo s e d  and compri s e s  a c l o s e l y  s p a c e d  s e t  o f  

at l e a s t  f our pumiceous coarse a s h  beds that o c c u r  between Ep iha 

Tephra or Okawa Formation above and Motunui l ahar depo s i t , be l ow 

( P l at e  2 . 3 9 ) .  O f  the t ephra beds that c ompri s e  N i n i a  tephra only 

the l owermos t  bed ( Ni . a )  is prominent enough to be corre l at e d  

f rom coast a l  s e c t ions to t h e  soi l forming e nvi ronment further 

inl and ( e . g . Section 3 0 ) .  

Ni . a  i s  charac t e r i s e d  by f i rm ,  unstrati f i e d , moder a t e l y  w e l l  to 

we l l  sort e d , dominant ly ye l low ( 1 0YR 7 / 8 ) and m i nor b l ack 

s p e ck l e d ,  pum i c eous coarse ash . 

Ninia t ephra appears best repres ente d  further i n l and f rom the 

c o a s t , i n  a poorly acce s s i b l e  l oc a l i ty ( Q 1 9 / 1 73 3 9 9 ) on the 

c o a s t a l  p l a i n , � . 3 . 5km south o f  W a i t ara B orough . At thi s s i t e , 

Ninia tephra compri s e s  at l ea s t  thirty- four mi l l i m e t r e  t o  

c entimetre b e dded f ine a s h  to f i ne l ap i l l i  l ay e r s  within a 

� . 6 . 6 7m thick s equence between the c . > 4 . 0m thick Okawa Formation 
above and Motunui l ahar dep o s i t  be l ow . The s equence betwe e n  the 

two formations compri s e s  an upward tran s i t i on from s l ight l y  

c arbonaceous muds ( � . 1 . 3 0m ) to woody p e a t  ( � . 4 . 3m )  t o  ma s s ive , 

very p a l e  b rown , c l ay .  Thi s s ection i s  here de s i gn a t e d  a s  the 
i nform a l  typ e  s e c t ion for Nini a t ephra . 
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S e c t i ons 2 8  and 3 0  ( previou s l y  des cribed ) are des i gnated here as 

i n form a l  reference l oc a l i t i e s  for Ninia tephra . Due to 

i n su f f i c i ent , near sourc e , exposure and i sopach d at a ,  the source 

of Ninia tephra is pre sent l y  unknown . 

At Sect i on 2 8  a long the c o as t , the upper conta c t  o f  Ninia t ephra 

i s  marked by Ni . c , whi ch i s  s ep arated from Epi . a  of Epiha Tephra 

above , by a c . 5 . 2 0m thicknes s  o f  l ignit e  and c a rbonaceous o l ive 

ye l l ow c l ay .  At the s ame s ection , up to 0 . 3 0 m  o f  l igni te 

s ep a r a t e s  Ni . a  f rom Motunui l ahar depo s i t over l ying ne ar - sho r e  

s an d  above t h e  wave c u t  sur f a c e  o f  NT2 terrace . 

At S ect i on 3 0 , s l ight ly i n l and f rom the c o a s t  ( < l . Okm ) ,  upp ermo s t  
Ninia Tephra ( Ni . c )  i s  separated f rom Epi . c/ d  above , by < c . l . Om 
o f  moderately deve l oped m e d i a l  materi a l  ( S 5 )  and � . 0 . 80m o f  

w e a k l y  deve loped medi a l  mater i a l  ( L4 ) . A t  the s ame s e c t ion , Ni . a  
i s  s eparated f rom the wave cut sur face o f  NT2 terrace , by > 2 . 0 m 

o f  m a s s ive , very f i rm ,  grey s and which downwardly gr ade s t o  � -
3 . 2m o f  near- shore s ands and g r ave l s . 

Ninia tephra , occurring bene ath S 5  and Okawa Format ion , i s  the 

l owermos t  t ephra formation ove r l ying s ands above the wave c u t  

s u r f a c e  o f  NT2 terrace o f  Chappe l l  ( 1 9 7 5 ) . Thi s t e r r a c e  w a s  

corre l at e d  b y  Hay ( 1 9 6 7 ) t o  t h e  R ap anui Marine T e r r a c e  o f  

Wang anui ( F l eming , 1 9 5 3 ; sub s e quent ly rede f i ne d  and indi r e c t l y  

d a t e d  � . 1 3 0kyr B . P  b y  P i l l ans , 1 9 8 1 ) . O n  thi s b a s i s , Ninia tephra 

h a s  an e s t imated age range betwee n  � . 1 0 0  and 1 1 5 kyrs B . P .  
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P1ate 2 . 39 :  Ninia tephra i n  woody l i gn i t e  above Kotunui 1ahar deposit 
( Se c t ion 2 8 ; Ql9 / 2 4 2 4 5 6 ) . 
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CHAPTER 3 

3 . 0  RHYOL I T I C  T E PHRAS I N  TARANAKI 

3 . 1  Introduct i on 

Qua t e rna ry t ephras erupted from the T aupo Vol c an i c  Z one h ave b e e n  

i nt ens ive ly studi e d  ove r  t h e  pa st 2 5  ye ars , a n d  h a v e  b e e n  

demon s t r a t e d  to be u s e f u l  a s  s t r a t i graphic m a r k e r  hor i zons whi c h  

a r e  e s p e c i a l ly v a l u ab l e  a s  w i d e spr e a d  time p l ane s . E ar ly s tudi e s  

c oncentr at e d  on the strat igraphy , age and di s t r i bution o f  the 

t ephr a s  near the i r  vo l c an i c  source areas ( He a l y  1 9 6 4 ; Vuc e t i ch 

and Pu l l ar 1 9 6 4 ,  1 9 7 3 ; Topp i ng 1 9 73 ; Howorth 1 9 7 5 ; Frogg a t t  

1 9 8 l a , b )  wher e a s  comparative ly r e c ent studi e s  h ave examined them 

i n  det a i l  as di s t a l  depo s i t s  ( � . l OOkm or more f rom the i r  s ou r c e  

a r e a s ) ( Pu l l ar e t  a l . 1 9 7 7 ;  Howorth e t  a l . 1 9 8 0 ; Lowe e t  a l . 
1 9 8 0 ;  Hogg and McCraw 1 9 8 3 ; L owe and Hogg 1 9 8 6 ) .  

D i s t a l  t ephra s , u s e d  a s  s t r at i g r aphi c marker hori zons , prov i de 

the key to the s tratigr aphi c re l ationships o f  b o t h  aeo l i an un i t s  
and interc a l ated tephras derived f rom di f f e rent vo l c an i c  c e nt r e s  

who s e  s t r a t i graphy and age are not we l l  known . I n  t h i s s tudy ,  t h e  

s tr a t i gr aphy o f  s ix di s t a l  rhyo l i t i c  tephra s  p r e s e rved i n  a 

dive r s i ty o f  envi ronment s i s  examine d . The younger rhyo l it i c  

tephr a s  c an b e  readily ident i f i ed b y  d i r e c t  s t r atigrap h i c  co nt ro l 

w i th r e s p e c t  to chronoho r i z on s  o f  Egmont - s ource . T h e  o l de r  

t ephr a s , o n l y  rarely expo s e d , c an s e l dom b e  s t r a t i g r ap hi c a l ly 

r e l at e d  with d i s t inct ive e nc l o s ing beds t o  a l l ow corre l at io n . 

3 . 2  Waimihia Tephra 

I n  a d e t a i l ed mineralog i c a l  s tudy of a repre s e n t a t ive Egmont l o am 

p ro f i l e  i n  S outh T aranaki , S t ewart e t  a l .  ( 1 9 7 7 ) i de n t i f i e d  a 

minor rhyo l i t i c  g l a s s  p e ak a s  the Waimihi a Tephra e r up t i o n . S i n c e  
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that study , s i x  s i t e s  h ave b e e n  l o c a t e d  i n  North T a r anaki a t  

whi c h  Wa imi h i a  Tephra i s  macro s c op i c a l l y  vi s i b l e  ( Figure 3 . 0 1 ) .  

Cr i teri a  

Wa imihia Tephra i s conspi cuous i n  appe arance and c an be r e a d i ly 

di s ti ngui shed f rom ande s i t i c  tephra on the b as i s  o f  i t s  l i ght e r  

c o lour and i t s  consi s tent ly fine t exture . Where i n te rb e dd e d  i n  

p e a t  ( P l at e  3 . 0 1 )  o r  co a s t a l  s ands ( P l at e  3 . 0 2 ) ,  Waimihia T e phra 

forms a d i s cont inuous , whit e  to ye l l ow ( l OYR 8 / 2  t o  7 / 6 ) 

mi l l imetre bedde d ,  we l l  sorted ,  g l a s sy f i ne ash < 0 . 0 8m thick . I n  

e stuarine s e diment , Waimihia Tephra i s  usual ly m o r e  conti nuous 

and uni form l y  thick ( 0 . 0 2m ) ,  with a characteri s t i c  p inki s h  ( 5YR 

7 /3 ) c o l our ( P l at e  2 . 0 5 ) .  

Upper and Lower Contac t s  

T h e  upper cont act o f  Waimihia Tephra i s  typ i c a l l y  s h arp a n d  wavy 

and i s  s ep arated from Inglewood Tephra above by < 0 . 2 2rn o f  p e at or 
< 0 . 0 9 m  of e stuarine mud . The l ower cont a c t  of Waimihia Tephra i s  
a l s o  sharp and w avy but separated from Kor i t o  Tephra b e l ow ,  by 
e i ther < 0 . 0 5m of p e at or < 0 . 0 2m o f  e s tuarine mud . 

Corre l a t i on 

I n  T aranaki , the mi ddl e member o f  S tent Ash , f i r s t  r ecogni s e d  by 

W e l lman ( 1 9 6 2 ) as ' a  l aminated s i l t - grade putty c o l oured a s h ' i s  

now e s t ab l i shed a s  the Wairnihia T ephra in Ho l o c en e  c o as t a l  

s e c t ions . 

Age 
Three new radioc arbon dates for Waimihi a T ephra h ave been 

determined from T ar anaki ( Figure 3 . 0 1 ) .  At Kaimat a ( Sec t i on 

2 0 ) a radiocarbon date ( NZ 6 7 0 2A ) o f  3 , 5 8 0  + / - 8 0  y e a r s  B . P .  w a s  

obtaine d  from a bu l k  peat s amp l e  m i dway between Kor i to Tephra and 

the over l yi ng Wairnihia Tephra . Two further radi o c a rbon 

dates ( WK - 1 03 2A and Wk- 1 2 5 9A ) of 3 8 70 + / - 1 1 0  and 3 9 40 + / - 7 0  



26 
( 0 2 0 / 3 1 8 9 6 2 )  

31 
( 0 1 9 / 2 8 2 4 4 9 )  

34 
( N 9 9 / 0 2 6 0 8 4 )  ( 0 1 9 / 1 2 1 4 4 5  

29 
( 0 1 9 / 1 8 1 2 9 1 )  

20 
( 0 1 9 / 2 1 6 2 5 7 )  

F I G .  3 .  0 1 S t rat ig ra p h y  a n d  C hr o n o l o g y  of  W a i m i h ia T e p h r a  in N o rt h - e a s t e r n  a n d  C e ntra l T a ra n a k i  



Plate 3 . 01 :  Waiaihia Tephra ( Wm )  i n  peat near west end o f  Onaero 
Beach ( Se c t ion 2 9 ;  Q l 9 / 2 68 4 4 8 ) .  Note Korito and Tariki Tephra below 
Waimihia Tephra . 

Plate 3 . 02 :  Waimihia Tephra ( Wm )  in coa s t al dune sand near New 
P lymou t h  Airport ( Ql 9 / l 2 14 4 5 ) . 



1 8 3 

years B . P .  were obt ained f rom peat imme d i a t e l y  bene ath Waimihia 

Tephra from Onaero Be ach and a site near Mangaming i , respective l y  

( Section s  2 9  and 26 ) .  

The dates obt ained for Waimihia Tephra f rom T a r anaki app e a r  

cons i s tent w i t h  t h e  radioc arbon chronol ogy e s t ab l i shed f o r  the 

overlying Inglewood Tephra ( Q . 3 . 6 kyr ; Wk - 1 03 1 A  and NZ 3 3 5 3A ) and 

the under l ying Kori t o  Tephra ( Q . 4 . 1 kyr ; Wk - 1 0 3 3 A ) but are 

cons i stent l y  o l de r  than tho s e  radiocarbon dat e s  o b t a i ned for the 

t ephra f rom the T aupo , Gisborne and Hawk e s  B ay D i s tr i c t s  

( B aumgart 1 9 5 4 ;  H e a l y  1 9 6 4 ; Pu l l ar 1 9 7 0 ; Vuc e t i c h  a n d  Pu l l ar 

1 9 7 3 ; Howorth et a l . 1 9 8 0 ; Lowe and Hogg 1 9 8 6 ) .  The reason for 
the s e  cons i stent ly o l der dates remains unc l ear . 

Ferromagnes i an Mineralogy 

The f erromagne s i an minera l ogy i n  the coarse t o  medium s i l t  

fract ion o f  the Waimihi a  Tephra f rom two s i t e s  i n  T aranak i  i s  
hypersthene dominated , with a s i gni f i c ant content o f  augi t e  and 

hornb l ende ( T ab l e  3 . 0 1 ) .  The coar s e r  s i z e  f r a c t i ons ( > 6 3 um ) are 

dominated by aug i t e  and hornb l ende . Hyp e r sthene - ri c h  mineralogy 

is characte r i s t i c  of a T aupo source ( Froggat t  1 9 8 1 c ; Lowe 1 9 8 6 ) .  

Orthopyroxene i s  a lmos t  i nvariably a mino r  pyroxene in Egmont 

source tephras ( Franks 1 9 8 4 ; Lowe 1 9 8 6 ) .  A t  Taranaki s i te s , the 

high content of augi t e  and hornb l ende i n  Waimi h i a Tephra i s  

attributed to Egmont - source tephra cont ami n a ti o n . The abs ence o f  

b i o t i t e  and/or cummingtonite exc l udes an Okat a i n a  s ource . 

Glas s Chemi s try 

Twenty- two chemi c a l  analyses of g l a s s  shards ( S amp l e s  5 0 8 2 3  and 

5 0 8 2 4  he l d  at R . S . E . S . , Victori a Unive r s i ty of We l l i ngton ) o f  

Waimihia Tephra a t  two s i t e s  in Taranaki ( Fi gur e s  3 . 0 2 ;  Appendix 

2 . 1 )  con f i rm rhyo l i t i c  compos i t ion and s upport a 



TABLE 3 . 0 1 :  Ferromagne s ian M inera logy of Wa imihia Tephra in Taranaki . 

TEPHRA8 Hyp e r s t ene Augite Hornb l ende 

Waimihia Tephra 
Kaimata ( S e c t ion 2 0 ) 

Waimi h i a  Tephra 
West Onaero Beach ( S ection 2 9 ) 

Note s : 

47 3 6  

4 2  2 5  

a .  D a t a  b a s e d  on point coun t s  for 3 2  - 2 0  micron fractions . 

2 1 

3 4  

Tot a l  

104 

1 0 1  
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T aupo source o f  Hol o cene age ( c f .  g l as s  chemi s t ry analys e s  o f  

t ephr a s  i n  Froggatt 1 9 8 3 ; L owe 1 9 8 6 ) .  

I s opachs 
I sopach maps o f  Vuce t i ch & Pul l ar ( 1 9 6 4 ) and P u l l ar & B irre l l  

( 1 9 73 ) i nd i c ated that the Wa imihi a  Tephra d i s tribut ion was 

roughly e l l i p t i c a l , w i th the maj or l obe extending f rom the T aupo 

source are a ,  in an east direction towards G i s borne , where 0 . 1 5m 

o f  tephra occurs . The tephra thi ns rap i d l y  t o  the w e s t  and north

w e s t , and i s  apparent ly abs ent from p e at and l ak e  s ediment cores 

obt ained from the Waik ato R e g i on ( Lowe 1 9 8 6 ) .  B a s e d  on the 

o ccurrences of Waimihi a  Tephra in T ar a n a k i  and p r e v i ou s ly 

pub l i shed i n f o rm a t i o n  o f  i t s  thi ckne s s  e l s ewhe r e , a sugge s t e d 

0 . 0 2m i sopach for the wes tern h a l f o f  the Nort h I s l and i s  g iven 

i n  Figure 3 . 03 .  

Re ference Local i t i e s  

S ix re ference l oc a l i t i e s  are des ignated f o r  Waimihi a T ephr a i n  
T a r anaki and are described as fol l ows : 

1 .  Drain in p addock , l OOm west o f  Kaimata R o a d , c . 0 . 6 km s o u t h  
a l ong Kaimat a Road f rom Junction Road , ( Q1 9 / 2l6 2 5 7 ) ( S e c t i on 
2 0  o f  Appendix 1 and Figure 3 . 0 1 ) .  

2 .  Wave - cut bank , wes t  end o f  Onaero B e a c h ,  0 . 4m we s t  o f  S utton 
Road , ( Q 1 9 / 1 8 1 2 9 1 ) ( Section 29 o f  Appendix 1 and Figure 
3 . 0 1 ;  P l at e  3 . 0 1 ) . 

3 .  Wave - cut bank on beach behind Waitara S u r f  L i f e s aving 
C l ubrooms , Onaero River mouth , ( Q 1 9 / 2 8 2 4 4 9 ) ( S e c t i on 3 1  o f  
Appendix 1 and Figure 3 . 0 1 ;  P l ate 2 . 0 5 )  

4 .  Wave - cut b ank , south- we s t  end o f  Wai - i t i  B e a c h , adj acent t o  
Wai - i t i  S tr e am mouth ( N9 9 / 0 2 6 0 8 4 ) ( Sect i on 3 4  o f  Append i x  1 
and Figure 3 . 0 1 ) .  

5 .  Newl y  cut drainage channe l O . l km north o f  f arm t rack and 
0 . 2 km north-west of R awhitiroa Road , ( Q 2 0/ 3 1 8 9 6 2 ) ( Sect i on 
2 6  o f  Appendix 1 and Figure 3 . 0 1 )  
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6 .  Co a s t a l  sand dunes over lying s e a  c l i f f  adj ace nt to New 
P lymouth Ai rport and 1 . 0km south-wes t  of the Wai ong ana 
S t r e am mouth ( 0 1 9 / 1 2 1 4 4 5 ) ( Figure 3 . 0 1 and P l ate 3 . 0 2 ) . 

3 . 3  Aokautere Ash 

In T aranak i , Aokautere Ash was f i r s t  recogni s e d  in 1 9 7 1  by 

J . F .  Ai tken as a 0 . 0 9 m  thick depo s i t  in the vi c ini ty of H aw er a . 

The occurrence o f  Aokautere Ash in thi s area l at e r  prov e d  

important t o  t h e  unde rstanding o f  t h e  p arent m ate r i a l  

s t r a t i g r aphy o f  a n  Egmont l o am pro f i l e , i n  the abs ence o f  

su f f i c i en t  ande s i t i c  chrono - hori zons ( S t ewart e t  a l . 1 9 7 7 ) . 
R e cent l y  a more w i d e s p r e a d  d i s t r i bution f o r  Aokautere Ash h a s  

been e s t ab l i shed i n  south- e a s t  T ar a n a k i  between 2 0 0  - 4 5 0m 

e l evation and i n  c l o s e  proximity to Egmont Vo l c ano ( Ge dde s e t  

a l . 1 9 8 1 ) .  B a s e d  on the o c c urrence o f  Aok au t e r e  A s h  in t h i s are a ,  

Ge dde s e t  �1 . ( 1 9 8 1 ) postu l at e d  that the t ephra thinned r a p i d l y  

f rom about 0 . 1 0 to 0 . 0 5m b e tween H awe r a  and S tr a t f o r d . The 

stratigraphy of Aokautere Ash with respect to Egmont - source 

vo l cani c l a s t i c  depo s i t s  was only b ri e f ly e x amine d . 

Criteria 

On the b a s i s  o f  l ighter co l our and g l a s sy fine ash t extur e , 

Aokautere Ash i s  o ften conspi cuous in outcrop and c an b e  r e a di ly 

d i f ferent i ated in the f i e l d  from Egmont - source t ephras . In north

e a s te rn and cent r a l  Taranaki , Aokautere Ash forms a vari ab l y  

thick ( up t o  O . l Om ) , mas s ive , ye l l ow ( 1 0YR 7 / 6  - 7 / 8 ) ,  moderat e ly 

w e l l  sort e d , g l a s sy fine ash ( e . g .  P l at e  2 . 2 5 ) .  Wher e  the t e phra 

i s  thin ( < O . O l m ) or mixed within enc l o s i ng mate r i a l s ,  the 

character i s t i c s  of c o l our , cons i s t ence , and s t r u c t u r e  are much 

l e s s  d i s t inctive and f i e l d  r ecogni t i on may depend on the 

recogni t i on o f  a s l ight textura l  di f ferenc e , o r  a s ubt l e  c o l our 

change . 
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Upper and Lower Contacts 

In the south- e a s t  s ector of Egmont Vo l c ano , above 3 0 0m e l evation , 

Aok autere Ash i s  interstrati fi e d  wi th Poto Tephra ( s e e  Chapt e r  

2 ) . T h e  uppe r  contact o f  Aokautere Ash i s  abrupt and w avy , and 

d i r e c t l y  underl i e s  Pot . £  of Poto Tephra ( e . g .  S ec t i o n  7 ;  P l at e  

2 . 2 5 ) .  T h e  l ower contact i s  typ i c a l ly d i s t inct and i rr e gu l ar , and 

s eparated from Ngaere Formation b e l ow ,  by Pot . e  t o  Pot . c  o f  Poto 

Tephra and thin medi a l  inter- beds ( e . g .  S ection 9 ;  P l at e  2 . 2 8 ) .  

Wi th increas i ng d i s t ance f rom Egmont Vol c ano , cons t i t u ents o f  

Poto Tephra rapidly thin out , r e s u l t ing i n  macro s c op i c a l l y  

v i s i b l e  d i spersed shards or d i scontinuous pocke t s  o f  Aokautere 

Ash becoming separated f rom e i th e r  Ngaere Formati on ( P l ate 3 . 03 )  

o r  Tuikonga Tephra b e l ow ,  by a s t e ad i l y  r e du c i ng thi ck ne s s  o f  

medi a l  materi a l . Aokautere Ash h a s  a l so been found e nc lo s e d  

w i thin a eo l i an ande s i t i c  s and- dun e s  whi c h  are c o r r e l at e d  to the 

K a t i k a r a  Format ion of Ne a l l  ( 1 9 7 5 ) ( P l at e  3 . 0 4 ) . 

Age 

From the Howard Va l l ey ,  Ne l son D i s tri ct , a date ( NZ 7 1 1 4A )  o f  

2 1 , 3 0 0  + / - 4 5 0  years B . P .  w a s  obt ained f rom p e a t  imm ed i a t e l y  

beneath Aokautere Ash ( Campbe l l  1 9 8 6 ) .  A s imi l ar d a t e  ( NZ 7 3 73A ) 
o f  2 1 , 3 0 0  + / - 4 6 0  ye ars B . P .  was obtained a t  the s am e  s e ct i on 

f rom p e a t  imme d i a t e l y  over l ying the t ephra ( Campb e l l  pers . comm . 

1 9 8 7 ) . 

More recent l y  four new radiocarbon dates were o b ta i n e d  from 

c arboni s e d  veget ation enc lo s e d  within the near to source 

i gnimbr i t e  equival ent whi c h  g ave cons i st ent ages w i t h  an average 

of 2 2 , 5 9 0  + / - 230 years B . P  ( Wi l son et a l . 1 9 8 8 ) .  

I n  T a r anaki the � . 2 2 . 5  kyr age for Aokautere Ash i s  s u p port e d by 

a s i ng l e  radioc arbon date ( NZ 6 7 0 2 A ) o f  2 1 , 5 0 0  + / - 3 0 0  years 



P1ate 3 . 03 :  Aokautere Ash ( AA )  overlying Ngaere Formation ( Ng )  near 

Manganui River bridge on B r i s t o l  Road ( Sec t ion 22 ; Q 1 9 / 2 1 3 2 9 6 ) .  Not e  
p l a s t i c a l l y  deformed t ephra rip-up c l a s t  within Ngaere Forma t ion . 

f-' 
1.0 
0 

P1ate 3 . 04 : Aokautere Ash ( AA )  int erbedding massive to planar bedded 

andes i t ic s ands at l e c t o s t r a t o type o f  Katikara Formation on Egmont Road 

( S e c t ion 1 7 ; Q l 9 / 1 0 1 3 2 9 ) .  
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B . P .  f rom wood immedi ate ly beneath a debr i s f l ow depo s i t  o f  Ware a 

Formation i n  the Waiongana S tream v a l l ey ( 0 1 9 / 1 4 4 3 1 4 ) .  On the 

nor th - e a s t ern l ower f l anks of Egmont Vo l c ano , depo s i t s  of War e a  

Formation pos t - date depo s i t ion o f  Aokautere Ash . 

Gla s s  Chemi s try 

Thirty chemic a l  ana lyses of g l as s  shards ( S amp l e s  5 0 8 1 9  and 5 0 8 2 1  

he l d  a t  R . S . E . S . , Victor i a  Unive r s i ty o f  We l l ington ) f rom 

Aokautere Ash at two s i t e s  in Taranaki ( Fi gure 3 . 0 2 ;  Appendix 

2 . 1 )  con f i rm its rhyo l i t i c  compo s i tion and s upport a T aupo 

e ruptive origin ( c f .  g l as s  chemi s t ry ana l y s e s  o f  T aupo derived 

t ephra s  in Froggatt 1 9 8 3 ) . 

Re ference Loca l i t ie s  

Five r e f e rence l o c a l i t i e s  are des ignated for Aokautere Ash in 

north- e a s tern and centra l T aranaki . The l oc a l i t i e s  are described 

as f o l l ows : 

1 .  Cutt i ng on Carrington Road , 0 . 8 5km due e a s t  o f  the j unction 
with Oxford Road ( S ection 5 of Appendix 1 ) ,  ( P 2 0 / 9 1 9 1 8 8 ) .  
Thi s l oc a l i ty ,  f i r s t  described by Ne a l l ( 1 9 7 2 ) ,  w a s  
des i gnated t h e  type s ection for S aunder s  A s h . The o ccurrence 
of Aokautere Ash at the sect ion was not recogni s e d  unt i l  
subsequent reinterpretat ion ( th i s  study ) . 

2 .  P romi nent north- facing road cut oppo s i t e  C a r d i f f  W a l kw ay 
C arpark , O . lm wes t  o f  Waingongoro River B r i dg e , on Opunake 
Road ( 02 0 / 1 5 8 043 ) ( Sect i on 7 of Appendix 1 ;  P l at e s  2 . 2 5 and 
2 . 2 6 ) .  

3 .  Driveway cutting at Ingl ewood Marae , l O Om south o f  Ingl ewood 
BMX track and oppo s i t e  s choo l p l ayground ; ( 0 1 9 / 1 4 7 2 6 7 ) .  
( Sec t i on 1 3  o f  Appendix 1 ) .  

4 .  Wes t - f a c ing road cutt ing through ande s i t i c  s and dune , Egmont 
Road ( Se c t i on 17 of Appendi x  1 and P l at e  3 . 0 4 )  ( 0 1 9 / 1 0 1 3 2 9 ) .  

5 .  Very prominent ro ad cutt ing , 0 . 3 km north a l ong S t at e  H ighway 
3 f rom Onaero Domain Motor Camp ( 02 9 / 2 8 5 4 4 1 ) ( S e c t i on 30 o f  
Appendix 1 ) .  
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3 . 4  Rotoehu Tephra 

D i sper s e d  rhyo l i t i c  g l as s  shards in uppermost S 3  ( for S 

t e rmino l ogy s e e  Chapter 4 )  were f i r s t  i dent i f i e d  i n  a prominent 

road cutt ing on S t at e  Highway 3 n e a r  the Onaero Domain a t  4 . 00 -

4 . 1 0m depth be l ow sur f ace ( Sect ion 3 0  o f  Appendi x  1 ) .  

E l ec tron m i c roprobe maj or e l ement ana l y s e s  ( S amp l e  5 0 8 2 0  he l d  at 

R . S . E . S . , Vi ctori a Unive r s i ty of We l l i ngton ) of e l even g l a s s  

shards from thi s minor g l a s s  component at Onaero suppor t s  an 

Ok a t aina Vol c anic Centre origin ( c f .  g l a s s  chemi s t ry ana l y s e s  of 

Okataina - derived t ephras in Frogga t t  1 9 8 3 ; L owe 1 9 8 7 ) ( Fi gu r e  

3 . 0 2 ;  Appendix 2 . 1 ) .  

The stratigraphic pos i t ion o f  thi s m i nor g l as s  c omponent i s  

cons i s t ent w i th that estab l i shed for Rotoehu Ash i n  the Rotorua 

d i s trict , where it occurs as an inter- b e d  within a prominent 

t ephr i c  p a l e o s o l  ( Kennedy 1 9 8 8 ) . 

Miner a l og i c a l  examination o f  the d i s p e r s e d  t ephra grains d i d  not 

reve a l  cummingtonite and/or biot i t e  that are char a c teri s t i c  

c omponents o f  Rotoehu A s h  at i t s  type are a . The apparent ab sence 

of the s e  minera l s  may re f l ect wide di spers a l  o f  a minor a i r f a l l 

thi ckne s s  and a very sma l l  abundance o f  h eavy mine r a l  grains 

( ca l cu l a t e d  a s  1 . 7% +/- 1 . 5 % i n  s everal Okataina - derived tephras 

by Lowe 1 9 8 7 ) . 

Age 

The age o f  Rotoehu Ash is indic a t e d  f rom s evera l  r a dioc arbon 

dates ( e . g . N Z 8 7 7A and NZ 1 1 2 6A ) of wood , charcoa l  and p e a t  t o  be 

a t  about the l imi t of radioc arbon d a t i ng . I ndirect dating o f  

Rotoehu Ash sugge s t s  an age o f  � . 5 0 - 5 5kyrs B . P .  ( Kennedy 1 9 8 7 ) .  
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D i s tr ibut i on 

Rotoehu Ash i s  known to cover a l arge are a o f  the North I s l and 

from south o f  L ak e  T aupo ( Howorth and Topping 1 9 7 9 ) to Northl and 

( Pu l l ar et a l . 1 9 7 7 ; Lowe 1 9 8 7 ) and from T aharoa on the west 

coast ( P a i n  1 9 7 5 ) t o  E a s t  Cape ( Vu c e t i c h  and P u l l ar 1 9 6 9 ; 

B erryman 1 9 8 5 ) .  

A revi s e d  i sopach map for Rotoehu Ash i n  the North I s l and has 

been recent l y  construct e d  by Lowe ( 1 9 8 7 ) .  The o ccurrence o f  

dispersed g l as s  shards o f  Rotoehu A s h  i n  T ar anaki extends its 

known di s tribution further south-w e s t . 

3 . 5  Smart Road t ephras 

Two c l o s e l y  spaced rhyo l i t i c  tephras here i nforma l ly named Smart 

Road tephra s  were found expos e d  at P l 9 / 0 7 0 3 7 8  near the b a s e  of a 

prominent cutting i n  the New P l ymouth C i ty Counc i l  rubbi s h  dump . 

Thi s l o c a l i ty occurs near the s e award edg e  o f  a surface mapped a s  

M a it ahi L ahars ( Ne a l l 1 9 7 9 ) ,  which was trunc a t e d  by t h e  N T 3  high 

s e a  l eve l transgres s i on ( se e  Chapte r  9 ) .  The rhyo l i ti c  tephras 

are interbedded wi th numerous coarse ash and l ap i l l i  beds o f  

ande s i t i c  p rovenance ,  and occur within a c . 2 . 2 5m t h i c k  l ens o f  

l igni t e  over l yi ng a l ahar deposit tentative l y  corre l at e d  t o  

Mai t ahi L ahar ( P l at e  3 . 0 5 ) .  The l igni t e  i s  s t r a t i g r aphi c a l ly 

separated f rom ground surf a c e  by up to a 3 0m thi c kn e s s  o f  medi a l  

coverbeds . 

The s equence o f  ande s i t i c  t ephras interbedded w i th in the l igni te 

di f fe r  i n  appe arance from known s equenc e s  of l at e  P l e i stocene 

t ephras derived f rom the Egmont Vo l c anic Centre and are thus mos t  

l ik e l y  derived f rom Pouakai Vo l c ano . 
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The upper rhyo l i t i c  tephr a  separated f rom the l ow e r  by £ . 0 . 1 5m o f  

l igni t e , forms prominent , d i scontinuous l en s e s  u p  t o  0 . 1 6m 

thicknes s  ( P l ate 3 . 0 6 ) .  The l ower t ephra f o rms a d i scont inuous 

l ayer up to 0 . 02m thi c k  ( P l at e  3 . 0 7 ) . Minera l og i c a l  examina t ion 

shows that both t ephra s  conta i n  dominant l y  g l a s s  s hards with 

p l agioc l as e ; he avy minera l s  are rare . 

Twenty- four chem i c a l  ana l y s e s  o f  g l a s s  shards ( S amp l e s  5 0 8 2 5  and 

5 0 8 2 6  he l d at R . S . E . S . , Victori a Univer s i ty of We l l i ngton ) f rom 

both t ephras ( Appendix 2 . 1 )  are s imi l ar and c on f i rm rhyo l i t i c 

c ompo s i t ion . On the b a s i s  o f  indi s t i ngu i s h ab l e  g l a s s  

chemi s t ry ,  the Smart Road t ephr a s  are p rovi s iona l ly corre l at e d  

w i th MGR l and MGR 2  tephras i n  the l oe s s  s e c t i on a t  Gri f f i n s  Ro a d  

Qu arry , n e a r  Marten ( S 2 2 / 1 6 9 3 0 8 ) ( Fi gure 3 . 0 4 ;  Appendix 2 . 2 ) .  

The s e  M i dd l e  Gri f f i n  Road tephr a s  are e s t i m a t e d  t o  b e  young e r  

than the £ . 2 4 0kyr Mt . Cur l T ephra ( mi d - t o  l a t e - oxygen i sotope 

S t age 7 )  ( P i l l ans 1 9 8 8 ) .  

3 . 6  Mountain Road tephra 

A rhyo l i t i c tephra , here i n form a l l y  named Mountain Road tephra , 

i s  expo s e d  in a prominent e a s t - f a c ing road cut a long S t ate 

Highway 3A , 4 . 0km north of Waiongana S t r e am Overb r i dge ( P l at e  

3 . 08 ) . The tephra occurs wi thin the cove r - b e d  s e quence o n  NT 5 
terrac e near the s e award e dge o f  the E l tham S u r f a c e  and has not 

been i dent i f i e d  within the cover - beds of younge r  up l i fted marine 

t e rr ace s .  

Mountain Road tephra comp r i s e s  a very p a l e  brown to whi t e  ( l OYR 

8 / 2  - 8 / 3 ) gr ade d bed , up to 0 . 0 8m thick w i th a di s t inctive b a s e  

o f  coarse s andy f e l ds p a r  phenocrys t s . The upper f i n e r  parts o f  

t h e  t ephr a a r e  weathered to hal l oys i t e . 



F I G .  3 . 0 4  F e O - C a 0 - 1 / 3 ( K20) t r i a n g u l a r  p l o t s h o w i n g  
c h e m i c a l  v a r i a t i o n  o f  g l a s s  e x t r a c t e d  

f r o m  t e p h r a  l i s t e d  i n  A p p e n d i x  2 . 2  

1 .  M o u n t a i n  R o a d  

2 .  R a n g i t a w a  

3 .  M t .  C u r l  

4 .  L o w e r  S m a r t  R o a d  

5 .  U p p e r  S m a r t  R o a d  

6 .  M i d d l e  G r i f f i n  R o a d  

7 .  M i d d l e  G r i f f i n  R o a d  

FeO CaO 
w t  % 9 

46 

5 6 28 50 
8 7 1 4 2 3 

26 46 50 5 4  

wt % 

8 .  U p p e r  G r i f f i n  R o a d  

9 .  L o w e r  G r i f f i n  R o a d  
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The t ephra occurs a t  the b a s e  o f  an unnam e d  L - uni t o f  i n f e r red 

t e p hr i c  and aeo l i an origin . It d i r e c t l y  ove r l i e s  a n  unnamed , 

0 . 3 5m thick S - un i t  o f  i n f e rred t ephric origin ( fo r S - and L 
t e rmino l ogy s e e  Chapte r  4 ) . The t e phra , f rom i t s  s t rat ig r aph i c 

p os i t ion , i s  therefore con s i dered t o  have been depos i t e d  a t  the 

immedi ate onset of a co l d  c l imate interv a l  f o l l ow i ng a warm 

c l imate interva l .  

G l a s s  Chemi s try 

The g l a s s  chemistry of s i x  g l a s s  shards ( S amp l e  5 0 8 2 7  he l d  a t  

R . S . E . S . , Victor i a  Univer s i ty o f  We l l ington ) indi c a t e  a rhyo l i t i c  

erupt ive origin f rom the T aupo Vo l c anic Z one ( Appendix 2 . 1 ) .  On 
the b a s i s  of i t s  s t at i s t i c a l l y  simi l ar g l a s s  chem i s t ry 

( e s p ec i a l l y l ow Na/K r a t i o ) ,  the Mounta in Road t e phra corre l at e s  

w i t h  e i ther Mt . Curl Tephra or Rangi t awa Pumi c e  ( Fi gure 3 . 0 4 ;  

Appendix 2 . 2 ) .  

Age 

An age of 0 . 43 + / - 0 . 0 7 Ma was obt ained by f i s s i o n- track d a t i ng 
o f  z i rcons ( S eward pers . comm . 1 9 8 7 ) and i s  s t a t i s t i c a l l y  s imi l ar 

to the Rangi tawa Pumi ce ( S eward 1 9 7 6 ; Boe l l s t or f f  and T e  Punga 

1 9 7 7 ; P i l l ans and Kohn 1 9 8 1 ) occurring i n  the l ow e r  p ar t  of loes s 

L l O  i n  the Wang anui d i s t r i c t  ( P i l l ans 1 9 8 8 ) .  The age and 

s t ratigraphi c pos i t i on of Mount a i n  Road t ephra sugge s t  that i t  

w a s  depo s i t e d  towards the end o f  oxygen i sotope S t age 1 1  and i s  

i n  broad agreement with Rangi t awa Pumi c e , whi c h  w a s  apparent l y  

depos i t e d  at the begi nning o f  oxygen i sotope S t ag e  1 0  ( P i l l ans 

1 9 8 8 ) .  

Mountain Road tephra there fore i s  corre l at e d  w i t h  Rangi tawa 

Pumic e  on the b a s i s  of s imi l ar f i e l d  char a c t e r i s t i c s , g l as s  

chem i stry and chrono l ogy . 
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Reference loca l i ty 

A s i ng l e  reference l o c a l i ty for Mountain Road t ephra i s  

des i gnated a t  a east - f a c i ng road cut , S t ate Highway 3A , 4 . 0km 

north of Waiongana S tr e am Overbr i dge ( 01 9 / 1 4 2 3 4 9 ) .  Here , Mountain 

Road tephra i s  expos e d  a s  f o l l ows : 

l . OOm+ 

0 . 0 8 m  

0 . 3 4m 

0 . 2 6m 

0 . 0 3 m  

1 . 2 3 m  

0 . 2 lm 

0 . 3 6m 

0 . 0 3 m  

D ark ye l l owi sh brown ( l OYR 4 / 4 ) we ak l y  deve l oped 
very coarse b l ocky s tructured , very f i rm ,  medi al  
materi a l . C l e ar and wavy boundary . 
( unnamed L - uni t ) 

Very p a l e  b rown to whi t e  ( l OYR 8 / 2  - 8 / 3 ) p l a s t i c , 
sti cky c l ay l o am w i th a O . O l m  thick b a s a l  l ayer o f  
pl astic , s l i ght l y  s t i cky s andy c l ay .  Euhedra l  
f e l dspar c rys t a l s evident a t  b a s e . Abrupt and wavy 
boundary . 
( Mountain Road t ephra ) 

S trong brown ( 7 . 5YR 5 / 6 ) moderat e l y  deve l oped , 
f i ne t o  medium b l ocky s t ructure d , f i rm l y  f r i a b l e , 
medi a l  materi a l . Gradu a l  and wavy boundary . 
( unnamed S - uni t ) 

D ark ye l l ow i s h  brown ( l OYR 4 / 4  - 4 / 6 ) ,  w e a k l y  
deve l op e d , very c o a r s e  b l o c ky s tructured , v e ry 
f i rm medi a l  materi a l . Abrupt and w avy boundary . 

Common , mode r at e l y  we l l  sorted , r e d d i sh ye l l ow 
( 7 . 5YR 6 / 8 ) medium t o  coarse pumic e o u s  l api l l i  
di spersed i n  medi a l materi a l . Abrupt and wavy 
boundary . ( unnamed l ap i l l i ) 

D ark ye l l owish b rown ( l OYR 4 / 4  - 4 / 6 ) ,  w e a k l y  
deve l oped , very c o a r s e  b l o cky s t ru cture d ,  very 
firm medi a l  materi a l . Abrupt and w avy boundary . 

Strong brown ( 7 . 5YR 4 / 6 ) ,  moder a te l y  deve l ope d , 
fine to medium b l ocky structured , f i rm l y  f r i ab l e , 
medi a l  materi a l . Gradual and w avy b oundary . 
( unnamed s - un i t ) 

Ye l l owish- brown ( l OYR 5 / 6 ) ,  m a s s ive , very f i rm 
medi a l  materi a l . Abrupt and wavy boundary . 

Common to many , moderately sorte d ,  l ight g r ey to 
grey ( 7 . 5YR N7 / - N 5 / ) f i ne t o  c o a r s e  l ap i l l i  
dispersed i n  medi a l  materi a l . Abru p t  and w avy 
boundary . ( unnamed l ap i l l i ) 



0 . 04m 

0 . 1 5m 

0 . 0 8 m  

0 . 0 2m 

0 . 03m 

0 . 0 2m 

O . l Om 
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Ye l l owish- brown ( l OYR 5 / 6 ) ,  m a s s ive , very f i rm ,  
medi a l  materi a l . S harp and wavy boundary . 

Profuse , shower bedde d , a l te rna t i ng c entimetre 
beds o f  we l l  cemente d  grey ( l OYR 7 / 1  - 5 / 1 ) and 
reddi sh ye l l ow to ye l l ow ( 7 . 5YR 6 / 6  - 6 / 8  to l OYR 
7 / 6 ) fine to coarse a s h . S harp and w avy 
boundary . ( unnamed t ephra ) 

Ye l l owish- brown ( l OYR 5 / 6 ) ,  m a s s ive , very f i rm ,  
medi al materi a l . Abrupt and wavy boundary . 

Many , moderate l y  we l l  sorted ,  ye l low ( l OYR 8 / 8 ) 
f ine to medium pum i c eous l ap i l l i  d i spers e d i n  
medi a l  materi a l . Abrupt a n d  wavy boundary . 
( unnamed lap i l l i ) 

Ye l l ow i s h -brown ( l OYR 5 / 6 ) m a s s ive very f i rm ,  
me d i a l materi a l . Abrupt and w avy boundary . 

Common to m any , mode ra t e l y  we l l  so rt e d , ye l l ow to 
re ddi sh ye l l ow ( l OYR 7 / 6  - 7 . 5YR 6 / 8 ) f i ne -
me dium pumi ceous l ap i l l i . Abrupt and w avy 
boundary . ( unnamed lapi l l i ) 

Ye l l owish - brown ( l OYR 5 / 6 ) m a s s iv e , very f i rm ,  
medi a l  mat e r i a l . 

B a s e  not expos e d  



Plate 3 . 05 :  Smart Road tephras within lignite a t  New Plymouth rubbish 
dump ( Pl 9 / 0 7 0 3 7 8 ) .  Lign i t e  w i t h  numerous interbedded Pouakai eruptives , 
is developed upon a l a h a r  depo s i t  corr e l a t ed w i t h  Ma i t a h i  Lahars . 

Plate 3 . 06 :  Upper S..art Road tephra a t  New Plymouth rubbish dump 
( Pl 9 / 0 7 0 3 7 8 ) .  



Pl.ate 3 . 0 7 :  

( Pl 9 / 0 7 0 3 7 8 )  
Lower Smart Road tephra a t  N e w  Plymou t h  rubb i s h  dump Pl.ate 3 . 0 6 :  Mountain Road tephra ( po s i t ion i n d i c a t ed by a r rows ) a t  

i t s  r e f e r e n c e  s e c t ion o n  Mou n t a i n  Road ( Ql 9 / 1 4 2 3 4 9 ) . c . 4 . 0km n o r t h  o f  

W a i ongana S t r e am Overbridge . T h e  t ephra occurs a t  t h e
-

base o f  an unnamed 
L - medial u n i t  a n d  di r e c t ly ove r l i e s  an unnamed S- m e d i a l  un i t . 
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CHAPTER 4 

4 . 0  MED I AL S TRATI GRAPHY 

4 . 1  Introduc t i on 

On the l at e  P l e i s tocene ground s ur f ac e s  o f  North Taranaki , a > 3 0m 

thi ck suc c e s s ion o f  medi a l  cove r - b e d s  h a s  a ccumu l ated f rom 

e p i s o d i c  accretion of fine grained vo l canic l as t i c  materi a l s  with 

accomp anying weathering . The uppe r  c . 1 0m o f  thi s suc c e s s i on 

compri s e s  s i x  medi a l  beds with reddi s h  ( 7 . 5YR and 5YR ) hues that 

a l ternate and c l e ar ly cont r a s t  w i t h  f ive medi a l  beds with 

ye l l owish ( 1 0YR ) hue s  ( P l at e  4 . 0 1 ) .  

Both the ' reddi s h  ' and ' ye l l owi sh r medi a l  beds have di s t inct i ve 

phys i c a l  characteri s t i c s  and cont a i n  tephra inter - b e d s  that 
p e rm i t  the i r  cons i stent recogni t i on and mapping a s  s tr a t i gr ap h i c  

uni t s . 

The reddi sh uni t s , here i nf orma l l y named S l  t o  S 6 , i n  orde r o f  

i nc re a s i ng age , compri s e  f r i ab l e  t o  f i rm l y  f r i ab l e , mode r a t e l y  to 

we l l  deve l op e d , f i ne to me dium b l ock o r  nut s t ructured medi a l  

materi a l . I n  contr a s t  the ye l l ow i s h  uni t s , here info rm a l ly named 

Ll to L 5 , i n  order o f  incre asing age , c omp r i s e  f i rm to very f i rm ,  

weak l y  deve l op e d , very coarse t o  c o a r s e  b l o ck o r  m a s s ive 

s t ructured medi a l  materi a l . 

O c c a s iona l ly two types o f  S - un i t  are re c ogni s e d  and by thei r  

s t r a t i gr aphi c re l ationship s  mos t  c l e ar l y  d emons trate d b y  the i r  

l owermos t  cont act wi th the unde r l y i ng L -unit ( Fi gure 4 . 0 1 ) .  One 

type of S - un i t  occurs near Egmont Vo l c ano , and is chara c t e r i s e d  

b y  a sharp o r  d i s tinct l ower cont ac t . Thi s type o f  S - uni t app e a r s  

to h a v e  formed i n  s i tu but independent l y  o f  the under l yi ng L - uni t 

and there fore doe s  not s t r i c t l y  c o n form t o  the de f i ni t i on for a 

so i l  s t r a t igraphi c uni t i n  the Amer i c an Code o f  S tr a t i g r aphic 

Nomenc l ature ( 1 9 6 1 ) .  



TEPHRA ACC R ETION teph ra accre t i o n  

l l l  J 
' '�ll' lll\�1-------- -- xS1  

a S1 Li 

L1 

F I G .  4 . 0 1 D e v e l o p m e n t o f  x S - a n d  a S - m e d i a l  u n i t s  
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T h e  othe r  type o f  s - unit commonly o c cu r s  further away from Egmont 

Vo l c ano and has an indi s tinct or di f fu s e  l ower cont ac t . Thi s type 

of S - un i t  conforms to spec i f i c at ions o f  a soi l stratigraph i c  uni t  

in that i t  has p a rt i a l ly formed in s itu from the unde r l y i ng L 

uni t . 

The pre f i x  a i s  there fqre i n forma l ly u s e d  wher e  p o s s i b l e  t o  

d i s t i ngu i s h  tho s e  S - unit s  that have formed i n  s i tu and l arge ly 

i ndependant o f  the under l yi ng L - uni t , f rom S - un i t s  parti a l l y  

formed i n  s i tu from the underlying L - uni t whi c h  are given the 

pre f i x  x .  

The s imi l ar phys i c a l  characteri s t i c s  o f  both typ e s  o f  S - uni t  

represent an intens i ty o f  sur f i c i a l  weathe r i ng and b i o l og i c a l  

a c t i v i ty under s im i l ar e co l og i c a l  condi t i ons but i ndependent o f  

tho s e  cond i t ions that prevai l ed whi l e  t h e  under ly i ng L - uni t  

forme d . 

The type o f  S - unit that has formed appe a r s  t o  b e  l arge l y  

i n f l uenc e d  b y  the rate o f  a i rf a l l a c c r e tion . A s  thi s accret i on 

r a t e  redu c e s  w i t h  d i s t ance from Egmont Vol cano , a corre sponding 

incre a s e  occurs in the extent o f  ' so i l ' deve l opment into the 

under lying L - uni t . 

An s- or L - un i t  need not be ex actly the s am e  a g e  throughou t  the i r  

d i s tr i bution . S im i l arly , a xS - uni t  whi c h  i s  p art i a l ly deve l op e d  

w i thin t h e  unde r l yi ng L - un i t  i s  n o t  cons i de r e d  s t r i c t l y  t i m e  

p a r a l l e l  with i t s  equiv a l ent a S - un i t  further i n l and . Named tephra 

marker beds interbedded i n  the S- and L - un i t s  demonstrate t he i r  

approximate time equiva l ence but a l so the i r  t i m e  t ransgre s s ive 

boundar i e s . 
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4 . 2  Systema t i c s  

T h e  medi a l  uni t s  are described i n  t h e  o r d e r  o f  increas ing a g e , 

s in c e  the o l der unit s  are l e s s  frequent l y  expos e d  and thus 

incr e a s i ngly di f f i c u l t  to corre l at e . 

On the l ower f l anks o f  Egmont Vol c ano , the upper medi a l  uni t  o f  

the strat igraphi c succ e s s ion i s  a S l . However di s t a l l y  from Egmont 

Vo l c ano , the upper p art of the succ e s s ion ( xS l ) i s  thinner and 

forms the modern soi l . Above c . 2 0 0m e l evat i on on the l ower f l ank s 

o f  Egmont Vo l c ano , only a S l  overlyi ng L l  i s  expos e d . Both unit s  

i n  thi s v i c i ni ty , a r e  inter- bedded b y  numerous coarse a s h  and 

l ap i l l i  uni t s  a s  we l l  a s  l ahar depos i t s . A t  progre s s ive ly l ow e r  

e l eva t i on beyond the Egmont ring p l ain , the o l de r  medi a l  uni t s  

are ob s e rved a t  i ncre a s i ng l y  sha l l ower depths t o  g round s u r f a c e  

b e n e a t h  xS l . 

The b a s e  of the coverb e d  suc c e s s i on a l ong the nor t h  T aranak i 

c o a s t , i s  marked by L S  whi ch ove r l i e s  n e a r - shore s ands di r e c t l y  

above the wave c u t  sur f ac e  o f  NT2 t erra ce ( Chappe l l  1 9 7 5 ) .  

Further i n l and on the o l der upl i ft e d  marine t e r r ac e s , the b a s e  o f  

the succe s s ion i s  marked by the di s ti nc t i ve S 6  uni t whi c h  

ove r l i e s  an o l de r  s equence o f  unnamed a l t e rn a t i ng m e di a l  beds . 

4 . 2 . 1  S l -Un i t  

Cri teria 

In the vic i n i ty o f  I ng l ewood at £ . 2 00m e l ev a t i on , aSl c an b e  s u b 

d i v i d e d  i n t o  four l ayers whi ch are re ferred t o  a s  s u b - uni t s  aS l . l  

to a S 1 . 4 .  E ach sub - uni t c an b e  d i s t ingu i shed by c o l our , t e x ture 

and s tructure vari ations . The uppermo s t  sub - unit ( aS l . l }  i s  

characteri s e d  by a var i ab l y  thi ck ( up to 0 . 3 0m } , v e ry dark 

greyi s h  brown , mode r at e l y  to strong l y  deve l op e d , f i ne nut 

s t ructured l ayer . D i spersed within thi s s u b - uni t , near the g round 
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surface , are pumiceous l ap i l l i  o f  a n  unnamed tephr a . Con s t i tuent s 

o f  Manganui tephra and Inglewood Tephra are a l so c ommon but 

d i spersed ne ar i t s  l ower conta c t . Sub - unit aS l . l  typ ic a l l y  

c ompr i s e s  a n  accumu l ation o f  humi f i e d  organic m a t t e r  int i m a tel y  

associ ated with medi a l  materi a l  and i s  s e p a r a t e d  f rom a S 1 . 2  

b e l ow ,  by a di s tinct and w avy t r ans i tion i n  c o lour and structure . 

The aS 1 . 2  sub - uni t compri s e s  a brown to dark b rown ( 7 . 5YR 4 / 4 ) ,  

f r i abl e ,  weakly deve loped nut s t ructured l ayer i n  which the 

Kori to and Tariki Tephra are int erbedded . The b a s e  of thi s sub 

uni t i s  marked b y  Waipuku Tephra . S ub - unit a S 1 . 3  i s  char a c t e r ised 

by a prominent reddi sh brown ( SYR 4 / 4 ) ,  f i rm l y  f r i ab l e  l ay e r  w i t h  

moderate l y  deve l oped medium to coarse b l ocky s t ru cture . T h i s 

l ayer i s  sep arated from sub - unit a S 1 . 4  below , by a i ndi s t i nc t  

trans i t i on i n  c o l our and s t ruc ture to Kaponga T ephra . S ub - un i t  
a S 1 . 4  comp rises a d a r k  reddish brown ( SYR 3 / 3 ) ,  f i rmly f r i ab l e , 

moderate ly devel oped ,  fine to medium b l ocky s t ructured l aye r w i t h  
cons t i tuents o f  Konini and Mahoe Tephra disperse d throughout .  

On the north-eastern lower f l anks o f  E gmon t  Vo l c ano ,  a S l  i s  
i n ·terbedded by u p  t o  eighteen tephra uni t s  o f  Toko Sub - group and 

s t rong contrasts with L l  b e l ow ( P l at e  4 . 0 2 ) .  I n  a d d i tion , a S l  i s  

f requent l y  interstrat i f i e d  by deposi t s  o f  T e  Pope debr i s  f l ows , 

Ngatoro and Kahui Forma t i on s . 

A not ab l e  morpho l ogi c a l  change in a S l  occurs i n  we l l  dra i n e d  

p ro f i l e s  a t  e l evations above £ . 3 3 0m ,  i n  e a s t  a n d  south- e a s t  

T ar anaki , where a S l  c a n  be interbedded b y  u p  t o  thi rty- f ive 
t ephra unit s  of Toko Sub - group and interstrati f i e d  by re l at i ve l y 
l o c a l i s e d  depo s i t s  o f  Te Pope debri s f l ows and Ngatoro Forma t i o n . 

H e r e , a S l  i s  not ab l y  more homogenous i n  both c o l ou r  and s t ru c tu re 

compared t o  l ower e l eva t i ons and c annot be r e a d i l y  sub - divi d e d  i n  

the f i e l d  ( P l ate 4 . 03 ) . The c o l ou r  o f  a s l  i s  p a l e r  w i th a 

f r e quent l y  uni form l OYR hue inste a d  o f  the 7 . 5YR 



P1ate 4 . 01 :  Alternating S - ( reddish hue s )  and L- ( yel lowish hues ) 
medial u n i t s  ne&r B ishop Road on l ower Egmont Road ( Pl 9 / 0 7 7 3 8 7 ) .  

P1ate 4 . 02 :  Con t r a s t i n g  morphology o f  aS1 and L1 a t  P l 9 / 0 8 3 2 8 6  i n  t h e  
v i c i n i t y  o f  Egmont Village . Not e  Kai . b  a t  aS1/L1 int erface ( sm a l l  a rrow ) 
a n d  erosional unconformity ( l a rge arrow ) . 
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and 5YR hue s  at l ower e l evati ons . The structure o f  a S l  i s  

frequent ly f i rmly friab l e  a n d  weak ly deve l op e d  c o a r s e  b l o c k , 

i n s t e a d  o f  the weak ly t o  moderate l y  deve l op e d , f i ne to med i um 

b l ock structure which i s  characteri s t i c  o f  a S l  a t  l ower 

e l evation s . 

On the north- eastern portion o f  the coasta l  p l ai n , xS l comp r i s e s  

two l ayers . The upper l ayer i s  morpho l ogi c a l ly s imi l ar t o  s u b 

unit a S l . l  o f  higher e l eva t ions . Whi l e  the l ower l ayer i s  

character i s e d  by a redd i sh b rown ( 5YR 4 / 4 ) ,  f i rml y  f r i ab l e , 

moderately deve loped fine b l ocky s t ructured l ayer w i th no v i s i b l e  

t ephra inter - beds . Thi s lower l ayer i s  proba b l y  a c ompo s i t e  o f  

sub - uni t s  a S 1 . 2 , aS 1 . 3  and aS 1 . 4  obs erved a t  higher e l evat i on s . 

xS l c an b e  corre l at e d  to the northern port i o n  o f  t h e  coa s t a l  

p l a i n , i n  the v i c i n i ty o f  A i r e da l e  Re e f , whe r e  i t  c ompri s e s  a 
s ing l e , r e ddi sh brown ( 5YR 4 / 4 ) ,  f r i ab l e , we ak l y  deve loped m e d i um 
b l o cky s tructured l ayer beneath a 0 . 2 5rn thi ck l ay e r  o f  s and . 

Upper and Lower Cont a c t s  

The base of aS l occurs < 0 . 2 5m bene ath Mahoe Tephra and i s  

s e p arated from L l  b e l ow ,  by a d i s tinct and w avy trans i t i on i n  

medi a l  co l our and s t ructure . I n  the north- e as t e rn s ector , a S l  

s t rong ly contr a s t s  w i th L l , i n  both co l our hue and s tructur e . I n  

t h e  south- e as tern s ector , a S l  faintly cont r a s t s  wi th L l  with only 

s l i ght changes in c o l our value and chroma wi thin the l OYR hue 

not e d ,  a s  we l l  as , a change from we ak deve l oped c o a r s e  b l o c k  to 

v e ry coarse b l ock and mas s ive s t ru c ture . On the l ow e r  f l anks of 

Egmont Vo l c ano ,  the accretion rate o f  f i ne gra i n e d  materi a l  has 

b e e n  su f f i c i ent ly high enough that aS l has form e d  i n  situ b u t  

i ndependent ly o f  L l . 

On the c o as t a l  p l ain , x S l  predominat e s  and i s  s e pa r a t e d  f rom L l  

b e l ow ,  b y  a n  indi s t i nct and wavy trans i t ion i n  c o l ou r  and 
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structure . xS l i n  the vic i ni ty o f  Onaero s t rongl y  contra s t s  in 

c o l our and structure with L l  b e l ow ,  whi l e , at A i r e d a l e  Ree f ,  xS l 

only f aint ly contrasts w i t h  Ll , b e l ow . I n  thi s vic i ni ty the 

accretion rate o f  a i rf a l l materi a l  has been su f f i c i ent l y  l ow for 

x S l  t o  have p art i a l ly formed within Ll b e l ow . 

Thicknes s  Variation 

S l  w i th tephra i nter- beds percept i b l y  thins w i t h  d i s t ance f rom 

Egmont Vo l c ano . Thinning appears more rap i d  to the north than to 

north- e as t  or e a s t . At s i te s  ne a r  Egmont Vol c ano , t h e  med i a l  b e ds 

o f  a S l  are a l l  conformab l e  and l atera l ly o f  regu l ar thickne s s  

b e tween tephra inter- beds . A t  di s t a l  s i t e s , x S l  i s  w i thout 

vi s i b l e  t ephra i nter- beds and is l at e r a l ly uni form l y  t h i c k . 

Corre l a t ion 
S l  i s  corre l ated to the uppe r  uni t i n  the repre s e n t a t ive pro f i l e  
o f  Egmont l o am ,  near H awera i n  South Taranaki s t u d i e d  by S tewart 

e t  a l . ( 1 9 7 7 ) .  Thi s uppe r  unit was interpr e t e d  as o f  ' ande s i t i c  

t ephra ' provenanc e . S l  i s  a l so corre l ated w i th t h e  Oakura and 

Okat o  Tephras o f  Wes t e rn T aranaki ( Ne a l l 1 9 7 2 ) .  

Age 

The l ower cont act of a S l  has a maximum age of 1 2kyr B . P .  b a s e d  on 

the a s s umed const ant accumu l ation rate of medi a l  m a te r i a l  between 

the � . l O . l kyr Konini Tephra interbedded i n  l ower S l  and the 

� . 1 2 . 9 kyr uppermos t  Kaihouri tephra interbe dde d i n  uppermos t  L l . 

On the l ower eastern and north- e a s t ern l ower f l anks o f  Egmont 

Vo l c ano , the upper cont a c t  of a S l  is marked by topso i l  of the 

pre s ent day ground sur f a c e  whi ch is deve l op e d  f rom Manganui 

tephra . On the upper f l anks the uppe r  cont a c t  o f  a S l  i s  a l so 

marked by topsoi l  o f  the present d ay ground sur f a c e . However thi s 

topsoi l  i s  deve l oped from unnamed coarse a s h  and l ap i l l i  uni t s  

that post - date Manganui tephr a . 



2 0 9  

4 . 2 . 2  L l - Un i t  

Cri teria 

On the l ower e a st ern f l anks o f  Egmont Vo l cano , L l  c ompri s e s two 

l ayers informa l ly re f e rred to as sub - uni t s  L l . l  and L 1 . 2  ( e . g .  

S ec t ion 1 9 ; P l at e  4 . 0 4 ) . Both sub - uni t s  are d i s t i ngui shed by 

v ar i a t ions i n  t exture , s t ructure and f i rmne s s . The upper s u b - uni t 

( L l . l )  i s  characteri sed by a browni s h ye l l ow ( l OYR 6 / 8 ) ,  f i rm ,  

we ak l y  deve l oped coarse t o  very coarse b locky s tru c t ure d l ayer 

and is interbedded by Kaihouri tephra as we l l  as P a etahi and Poto 

Tephra . Ne a r  the base of L l . l , the Centra l  North I s l and s i l i c i c 
datum - Aokautere Ash forms a we l l  de f i n e d  m a rk e r  hori zon . 

The l ower sub - unit ( L1 . 2 )  i s  ch arac teri s e d by a browni sh- ye l l ow 

( l OYR 6 / 8 ) very f i rm , m a s s ive l ayer , inter - b e d d e d  by uni t s  o f  
Tuikonga , Koru and Pukei t i  Tephra s . Wai t epuku Tephra o ften o c c u r s  
near the l owermos t  conta c t  o f  L l . 

The boundary between L l . l and L l . 2  i s  typ i c a l l y s h a rp and w avy 

and oc curs approx imate l y  mi dway between Aokaute r e  A s h  and 

Tuikonga T ephra . Thi s boundary is usua l ly p ar aconformab l e  but in 

l oc a l i s e d  s e c t ions L l . l  m ay unconformab ly mant l e L 1 . 2  ( P l at e  

4 . 0 4 ) . 

The two sub - unit s o f  L l , c an re adi l y  be d i s t ingui shed a t  

progres s iv e l y  l ower e l evat ions north- east b eyon d  the Egmont ring 

p l a in .  However ,  a corresponding reduction occurs in t he numbe r  

a n d  thi ckne ss o f  vi s ib l e  tephra inter - be ds . 

On the northern port ion o f  the coa s t a l  p l a i n  i n  the v i c ini ty o f  

A i r e da l e  R ee f , the two sub- uni t s  o f  L l  merge t o  form a 

s i ng l e , brown ( l OYR 5 / 3 ) l ayer , w i t h  f i rm l y  fri ab l e , we ak ly 

deve l op e d  coarse b l ocky s tructure . H e r e , L l  i s i n t e r - b e dded by 



Plat e  4 . 03 :  a51 f a i n t ly con t ra s t in g  w i t h  i n  L1 near Croydon Roa d  on 
S t a t e  Highway 3 ( Q2 0 / 1 8 2 1 5 3 ) .  Note erosional unconformi t i es within L1 
( l a rge arrow ) . pos i t ion o f  Aokautere Ash ( small arrow) and Ngaere 
Formation exposed at road l evel . 

Plate 4 . 04 :  aSl. L1 . 1 .  L1 . 2 .  S2. L2 .  S3 and upper LA a t  W a i t u i  D r i l l  
S i t e  ( Sect ion 1 9 ; Q 2 0 / 1 8 1 2 9 1 ) .  Not e  para conformabl e boundary be tween 
L1 . 1  and L1 . 2  ( small arrow ) , A1ong t h i s  s ame s e c t ion , the boundary 

becomes unconf ormabl e  ( l arge a r row ) . Not e  also the t h inning out of L2 
and merging o f  S2 and S3 . 
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three co l our contrasting , thin , d i sconti nuous uni t s  o f  Paetahi 

and Tuikonga Tephra , i nc l u ding the Aokaute r e  Ash . 

Upper and Lower Contac t s  

O n  t h e  l ower f l anks o f  Egmont Vo l c ano ,  L l . l  i s  s e p a r at e d  from a S l  

above , b y  a di s t inct and w avy trans i t ion i n  s t ru c t u r e  a n d  c o l our . 

On the coa s t a l  p l ain L l . l  i s  separated f rom x S l  above by an 

indi s t i nc t  or di f fuse trans i tion . At some l oc a l i t i e s  i n  thi s 

v i c i n i ty , const i tuent s o f  uppermos t  Kaihouri tephra o c cur 

narrow l y  dispersed at thi s trans i ti on . 

The l ower cont act o f  L l  i s  separated from S 2 , b e l ow by an abrupt 
and w avy t r ans i t i on i n  structure and c o l ou r  ( P l at e  4 . 04 ) . 

Cons t ituent s o f  Wa i tepuku Tephra e i th e r  d i r e c t l y ove r l i e  thi s 
tr an s i t i on o r  occur d i s pe r s e d ac ro s s  th i s t r a ns i t i on . 

I n  the vi c i ni ty o f  I ng l ewood , L l . l  w ith Tuikonga T ephra n e a r  i t s  

b a s e , unconformab l y  ove r l i e s  t h e  � . l O Okyr Okawa Forma tion . 

Howev e r  i n  the h i l l  country � . l Okm north- e a s t  o f  I ng l ewoo d , L l . l  
wi th Paetahi Tephra interbedded n e a r  i t s  b a s e , unconformab l y  

ove rl i e s  i n  s i tu Terti ary mudstone ( P l a t e  2 . 2 2 ) . I n  t h e  s ame 

are a ,  L l . l  is occas iona l ly interc a l a t e d  by f l uv i a l  depo s i t s  and 

occup i e s  g u l l i e s  that have e roded into under l y i ng L 1 . 2 ( P l at e  

4 . 0 5 ) .  

I n  l oc a l i s e d  areas , L l . l  i s  frequent l y  i n t e r s t ra t i f i ed by sma l l  

wedg e s  o f  ande s i t i c  s and here corr e l ated t o  the Kat i kara 

Forma t i on ( Ne a l l 1 9 7 5 ; rede f i ned thi s study ) ( P l at e  4 . 0 6 ) .  



Plate 4 . 05 :  Ll . 1  i n t e r c a l a t e d  by a f luvial depos i t  a t  Q 2 0 / 2 2 8 3 0 3  near 
Bristol Road . Here . t h e  f luvial depos i t  occupies a gully ( indicated by 
small arrows ) t h a t  has eroded i n t o  underlying L1 . 2 .  The posit ion o f  
Tuikonga Tephra in t h e  s e c t ion is indi c a t ed by l arge arrows . N o t e  t h e  
t h i nn i n g  o u t  o f  L2 a n d  t h e  m e r g i n g  t o g e t h e r  o f  S 2  a n d  S3 . 

Plate 4 . 06 :  Ll . 1  i n t e r c a l a t ed by thin wedges o f  Katikara Formation a t  
0 2 0 / 2 1 8 2 6 8  n e a r  Kaima t a  Roa d . H ere t h e  Format ion post - d a t es depos i t ion 

of Tuikonga Tephra and p r e - d a t es Kai . h  of Kaihouri tephra . 
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Thickne s s  Variation 

L l  thin s  wi th increas ing d i s t ance f rom Egmont Vo l c a no . The 

direc t i on of thinning of L l  i s  s imi l ar to that of S l . The 

maj ority of sections wher e  medi a l  beds of L l  are l at e ra l l y  

expo s e d , show a regu l ar thi cknes s  b e tween t e phra i nt e r  beds 

without e ro s ional unconformi ty ( e . g . Sec t i ons 1 8 , 2 3  and 3 0 ) .  

However s ome medi a l  beds o f  L l  between tephra interbeds 

percep t i b l y  wedge within a sing l e  outcrop ( P l at e  4 . 0 7 ) .  E ro s i on a l  

unconform i t i e s  within L l  w e r e  a l s o  obse rved a n d  a r e  prev a l ent 

part i c u l a r l y  i n  L l . l  ( P l at e s  2 . 3 2 and 4 . 0 8 ) .  

Age 

Ll is e s t imated to have an age range between £ . 1 2kyr and £ . 2 8 kyr 

B . P .  b a s e d  on the a s sumption of const ant accumu l a t i o n  r a t e s  o f  
medi a l  mater i a l  between the £ . 1 2 . 9 kyr uppermo s t  Ka ihouri tephra 
i nt erb e dde d  ne ar the uppe r  cont act o f  L l . l , the £ . 2 2 . 5 kyr 

Aokautere Ash i nterbedde d ne ar the l ower cont act o f  L l . l  and the 
Rotoehu Ash dispersed in upper 8 3 . The i nt e rvening boundary 

separ a t i ng L l . l  and L l . 2  i s  e s t im a t e d  to have an a g e  o f  b e twe en 

c . 2 3 and 2 3 . 5  kyrs B . P .  

Correl a t i on 

L l . l  i s  corre l ated to the l ower uni t within a repres entative 

pro fi l e  o f  Egmont l o am studi ed by S t ewart et a l . ( 1 9 7 7 ) near 

H awera ,  i n  south T aranaki . Thi s l ower unit was i n t e rp r e t e d  a s  of 

' tephri c  l o e s s ' provenance . 

L l  i s  here cons i dered a corre l ative o f  Rangitatau l o e s s  o f  the 

Wanganui d i s tr i c t  ( Wi l de 1 9 7 8 ) ,  Ohakea loe s s  of the R a ng i t i ke i , 

Manawatu ( Mi lne 1 9 7 3 a ;  Cow i e  and M i l ne 1 9 73 ) and W a i r arapa 

d i s tr i c t s  ( P a l m e r  1 9 8 2 a ) and Hukanui l o e s s  of the north Wai rarapa 

d i s t r i c t  ( Ka ewyana 1 9 8 0 ) . 



Plate 4 . 07 : Loca l i s e d  wedging o f  L1 be tween Tui . d  and Tui . b  o f  
Tuikonga Tephra a t  Q 2 0 / 1 6 4 2 8 8  on L i n c o l n  Roa d .  

Plate 4 . 08 :  Localised erosional unconformity w i t h i n  L1 near S e c t ion 7 
at Q 2 0 / 1 5 8 04 3 . The posi t ion o f  Aokautere Ash in t h e  s e c t ion is indicated 
( sm a l l  arrows ) .  The t ephra sequenc e .  t raced lOm along exposure t o  
S e c t ion 7 .  becomes paracon formable a n d  the erosion w a s  found t o  occur 
between the depos i t ion o f  Tuikonga and Poto Tepbra . 
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4 . 2 . 3  S 2 -Un i t  
Criteria 

Throughout north- e a s t  Taranak i , S 2  comp r i s e s  a s ing l e  s trong 

brown ( 7 . 5YR 4 / 6 ) ,  f i rmly fri ab l e , weak deve l op e d  medium b l ocky 

s t ructured l ayer wi th no vi s i b l e  tephra i n t e r - b e d s  ( e . g .  Sect ion 

19 o f  F i gure 2 . 3 0 ;  P l ate 4 . 04 ) . In e a s t e rn T a r anaki ( e . g .  Sect i on 

3 2  o f  Appendix 1 and Figure 2 . 3 0 ;  P l ate 2 . 2 4 ) ,  S 2  forms a dark 

reddi sh b rown ( 5 YR 3 / 3 ) ,  f i rmly fri ab l e  moderat e l y  deve l op e d , 

medium b locky s t ructured l ayer . S 2  c an b e  corre l at e d  to the 

northern por t i on o f  the c o a s t a l  p l ain ( e . g .  S ec t i on 27 of F igure 

2 . 3 0 ) ,  where it is p a l er in colour t o  s i t e s at hi ghe r e l evat ions . 

Here , i t compri s e s  a brown ( l OYR 5 / 3 ) ,  mode r a t e ly deve l op e d  

medium b l ock s tructured l ayer t h a t  only f a i nt l y  con t r a s t s  w i th L2 

b e l ow . 

Upp e r  and Lower Contact 

S2 is s ep ar ate d f rom L l  and Wa i tepuku Tephra above , by a sharp or 

di s t i nc t t r ans i t i on in co l our and s t ru c t u r e  ( e . g .  S e c t i ons 1 8  a n d  

19 o f  F i gure 2 . 3 0 ) . I t  is separated from L 2  and Mangapotoa t ephra 

b e l ow ,  by an i nd i s t inct or di f fu s e  trans i t i on ( e . g .  S ec t i ons 1 8  

and 1 9  o f  F i gure 2 . 3 0 ) .  

S 2  i s  o c c a s i ona l l y  abs ent from the s t r a t ig raphi c s u c c e s s ion a t  

s i t e s  on t h e  l ower f l anks o f  Egmont Vo l c ano ( e . g .  S ec t i on 1 1  o f  

Appendix 1 a n d  F i gure 2 . 3 0 ;  P l ate 4 . 0 9 ) .  S in c e  L l , o r  ande s i t i c  

s ands o f  Kat ikara Format i on unconform ab l y  over l i e  L 2  or o l der 

medi a l  depo s i t s  at the se s i t e s , S2 has evi dent l y  b e en removed by 

e ro s ion subsequent to i t s  depo s i t i on . 

Thicknes s  Vari a t i on 

The thi cknes s  o f  S 2  only s l i ght ly decre a s e s  with i n c r e a s i ng 

di s t anc e f rom Egmont Vo l c ano ( Figure 2 . 3 0 ) . On the l ow e r  north

e a s t e rn f l anks of Egmont Vo l c ano , S2 is c . 0 . 3 0m t h i ck ( e . g .  



2 1 6 
Section 1 9 ) and decre a s e s  to c . 0 . 2 0m on the northern por t i on o f  

c o a s t a l  p l a i n  ( e . g .  Sect ion 2 7 ) . S 2  i s  c l e a r l y  thi cke s t  ( Q . 0 . 4 0m ) 

e a s t  o f  Egmont Vol cano ( e . g .  Section 3 2 ) .  L at e ra l l y  a l ong any 

exposed s e c t ion , S 2  remains uni form l y  thi ck without ero s i on a l  

unconform i ty . 

Correlation 

On the b a s i s  o f  S 2  occurring bene ath L l  - cont a i ning Aok autere 

Ash , i t  is here cons i dered a corre l at ive of Whanahui a  Paleosol o f  

the Manawatu and Rang i t i k e i  d i s t r i c t s  ( Mi l n e  1 9 7 3 a ; Mi l n e  and 

Cow i e  1 9 7 3 ) and the B i dwi l l  Hi l l  Paleosol of the Wairarapa 

d i s t r i c t  ( P a lmer 1 9 8 2 ) . 

4 . 2 . 4  L 2 - Unit 

Cr iteria 

I n  north - e ast ern T a r an ak i , L 2  compri s e s  a brownish ye l l ow ( l OYR 

6 / 8 ) very f i rm , we ak l y  deve l oped c o a r s e  b l oc ky s t ructured to 

m a s s ive l ayer ( P l ate 4 . 04 ) ,  with up to thr e e  narrow l y  di s p e rs e d , 
thin l api l l i inter - b e d s  o f  Mangapotoa t ephra ( e . g .  S e c t i on 1 9  o f  

F i gure 2 . 3 0 ) . However ,  on the northern port i on o f  the c o a s t a l  

p l a i n  ( e . g .  Sec t i on 2 7  o f  F i gure 2 . 3 0 ) ,  L 2  i s  c ha r a c t e r i s e d  by 

be ing f i rm ,  l ight ye l l owi s h brown ( l OYR 6 /4 ) ,  and w e ak l y  

deve l op e d  medium b l ocky s t ructure d . I t  i s  i n t e r - b edde d b y  two 

c o l our cont r a s t i ng , thin f i ne ashes of Mangapot o a  t e phra . 

I n  north- e a s tern T aranak i , L 2  i s  s e p arated from S 2  above ,  by a 
i ndi s tinct o r  di f fu s e  trans i t i on in me di a l  c o l ou r  a n d  s t r u c ture 

( Fi gure 2 . 3 0 ) . In the s ame vicinity , L2 is s ep a r a t e d  from S 3  

be l ow ,  by a d i s t inct trans i t i on i n  medi a l  c o l ou r  a n d  s tructure 

( Fi gure 2 . 3 0 ;  P l a t e s  4 . 0 4 and 4 . 0 9 ) .  
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Thickne s s  Variation 

With di s t ance from Egmont Vo l c ano , L 2  s t e adi ly thi n s  from c . 0 . 5m 

on the l ower north - e aste rn f l anks to c . 0 . 2m on the northern 

porti on o f  the c o a s t a l  p l a i n  ( Figure 2 . 30 ) . However i n  the 

vi c i ni ty of Onaero on the north- e a s tern port i on o f  the c o as t a l  

p l ai n ,  L 2  i s  cons i derab l y  thicker ( £ . 1 . 1 5m ) i n  comp a r i s on t o  

s i t e s  s i tuated i n l and further to t h e  south- we s t . 

At mos t  sections , L 2  exhi b i t s  l it t l e  sudden l at er a l  var i a t i on i n  

thi ckne s s . However , at occas ional s e c t i ons ( e . g . S e c t ion 1 9  and 

Q l 9 / 2 3 9 3 0 4 ) ,  L2 is o b s e rv e d  to wedge out , r e s u l t i ng i n  the 

m e r g i ng together of S2 above and S 3  b e l ow ( P l a t e s  4 . 0 4 and 4 . 0 5 ,  

r e s p e c t i ve l y ) .  

Correlat i on 

L 2  cont ai ns no da t ab l e m a t e r i a l  but ha s a c ons i s t ent 

s t r a t i gr a ph i c  po s i tion to Wa ipunga l o e s s  i n  the Wang anu i  di s t r i c t  

( Wi l de 1 9 7 8 ) ,  Rata l oe s s  o f  t h e  R ang i t i k e i , Manawatu ( Mi l n e  

1 9 73 a ;  Cowi e a n d  Mi l ne 1 9 7 3 ) and Wai ra r a p a  d i s t r i c t s  ( P a lmer 

1 9 8 2 a ) and Pukewhai l o e s s  i n  t h e  north Wai r arapa di s tr i c t  

( Kaewyana 1 9 8 0 ) . 

4 . 2 . 5  S 3 - Uni t 

Cri teria 

I n  north - e a s t e rn T aranak i , S 3  compr i s e s  a s i ngl e , s t rong b rown 

( 7 . 5YR 4 / 4 ) ,  f i rmly fri ab l e ,  weak l y  deve l op e d  coars e b l o cky 

s t ructured l ayer with no v i s i b l e  tephra i nt e r - b e d s  ( P l at e s  4 . 0 4 
and 4 . 0 9 ) .  However on the northern portion o f  the co as t a l p l a i n , 

S 3  i s  p a l e r  i n  co l our comp ared to s i t e s  a t  higher e l evat i ons . 

H e r e , S 3  compr i s e s  a s l i ght l y  c arbonaceou s , brown ( 1 0YR 4 / 3 ) ,  

mode r at e l y  we l l  deve l op e d  f i ne to medium b l ocky s tructured l ay e r . 
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On the l ower north- eastern f l anks o f  Egmont Vo l c ano , the upper 

cont act o f  S 3  is separated from L2 above , by a di s t i nct and wavy 

trans i tion in colour and s t ructure ( Figure 2 . 3 0 ) . Here , the l ower 

cont act of S 3  i s  s eparat e d  from L 3  and Wai tui t ephra be l ow ,  by an 

indi s tinct or d i f f u s e  trans i tion in c o l ou r  and s t ru cture . 

Age 

S i l i c i c  g l as s  shards of the Centra l  North I s l and rhyo l i t i c  

chrono - hori zon - Rotoehu Ash , occur d i s p e r s e d  over s eve r a l  

dec imetre s within S 3  near i t s  upper cont a c t  a t  Ona e ro ( Se c t ion 3 0  

o f  Appendix 1 ;  s e e  Chapter 3 ) .  I ndirect dating o f  Rotoehu Ash 

suggests an a g e  between c . 5 0 - 5 5kyrs B . P .  ( i . e .  Kennedy 1 9 8 7 ) .  

On thi s b a s i s  83 , i s  cons i dere d to have a provi s iona l  age r ange 
b e tween c . S O and � . 60kyrs B . P .  

Correlation 

8 3  i s  cons i dered a t ime s t r a t i graph i c  equival ent o f  the Kimbol ton 
P a leo s ol in the R angi t i k e i  and Manawatu d i s t r i c t s  ( L e amy et a l . 

1 9 73 ) ,  the L ake Ferry Pa l e o s o l  o f  the W a i rarapa ( P a lm e r  1 9 8 2 a ) 

and the Cl i f f  Tephr ic p a l e o s o l  o f  northe rn W a i r a r a p a  ( Kaewy ana 

1 9 8 0 ) . 

4 . 2 . 6  L 3 - Un i t  

Cri t er i a  

I n  north- e a s t ern Taranaki , L 3  i s  char a c t e r i s t i c a l l y  a ye l l ow i sh 

brown ( l OYR 5 / 6 ) t o  dark ye l l owi sh brown ( l OYR 4 / 6 ) ,  very f i rm ,  

weakly deve l op e d  medium t o  coarse b l ocky t o  m a s s ive structured 

l ayer ( P l at e s  4 . 0 9 and 4 . 1 0 ) . Here , L3 is i nt e rbedded by Wa i tui 

t ephra ne ar its uppermost cont act , Te Arei Tephra j us t  above i t s  

l owermo s t  cont act a n d  Araheke tephra , a s  w e l l  a s , two unnamed 

tephras in the int e rval between ( Figure 2 . 3 1 ) .  



Plate 4 . 09 :  S 3 .  L3 a n d  S 4  near Inglewood o n  S t a t e  Hi ghway 3 ( Se c t ion 
1 1 ;  Q l 9 / 1 0 9 2 7 5 ) . Not e  f luvi al depo s i t s  and erosional uncon formi t y . 
Araheke tephra is v i s i b l e  in L3 to t h e  l e f t  of s pade . 

N 
t-' 
\0 

Pla t e  4 . 10 :  L3 and S4 a t  Toetoe Well S i t e  ( S ect ion 2 4 : Q l 9 / 2 4 6 3 1 6 ) .  
The posi t ion o f  Araheke t ephra ( small arrow ) and Te Arei Tephra ( l a rge 
a rrow ) wi th i n  L3 i s  i n di c a t ed . 
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L 3  c an b e  corr e l a t e d  t o  the northern port i o n  o f  t h e  c o as t a l  

p l ain , wher e  i t  i s  chara c t e r i s e d  b y  a l i ght ye l l ow i s h  brown ( 1 0YR 

6 / 4 ) ,  f i rm l y  f r i ab l e , we a k l y  to moderat e l y deve l op e d , c o ar s e  

b l ocky s truc tured l ayer with s i x , co l our contr as t ing , t h i n  t ephra 

i nte r - beds ( eg .  Sections 25 and 27 of Appendix 1 and Figure 

2 . 3 1 ) .  

L 3  i s  s eparated from S 3  above , by an ind i s tinct o r  di f fu s e  

t r ans i t ion i n  c o l our and s tructure ( P l at e  4 . 0 9 ) ,  a n d  s e p a r a t e d  

from S 4  a n d  Epiha Tephra be l ow , by a di s t inct t r an s i t ion i n  the s e  

p rop e rt i e s .  

Thi cknes s  Var i a t i on 

The medi a l  b e ds o f  L3 thin with di s t an c e  f rom Egmon t Vo l c ano 

( Fi gure 2 . 3 1 ) .  Howeve r , a t  two di s t a l  s i t e s  ( S e c t i on s  2 4  and 30 ) 
the medi a l  b e d  o f L3 between Te Arei Tephra and S 4  b e l ow ,  

dr amat i c a l l y  thi ckens ( � . 0 . 5m )  i n  comp a r i son t o  t h e  s ame b e d  at 
s i t e s  s i tu a t e d  nearer t o  Egmont Vo l c ano ( e . g .  S e c t i ons 11 and 
1 8 ) .  Thi s overthickening app e a r s  to repre s ent l o c a l i s e d  e r o s ion 

and redepo s i t i on of f i ne grained ande s i t i c  materi a l . 

Correl a t i on 

L 3  i s  cons i dered a t ime stratigraphi c equiv a l ent o f  Karahaki 

l o e s s  o f  the Wanganui di s trict ( Wi l de 1 9 7 8 ) ,  Porewa l o e s s o f  the 

R angi t i ke i , Manawatu ( Mi l ne 1 9 73 a ; Cowi e and Mi l ne 1 9 73 ) a n d  

Wairarapa d i s t r i c t s  ( P almer 1 9 8 2 a ) a n d  Eketahuna l o e s s  o f  north 

W a i ra rapa ( Kaewyana 1 9 8 0 ) .  
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4 . 2 . 7  S 4 -Unit 

Criter i a  

T hroughout north - e a s tern T a r anak i , S 4  compri s e s  a f i rm ly f r i ab l e , 

dark brown ( 7 . 5YR 4 / 4  - 5 / 6 ) ,  moderate ly deve l op e d  f i n e  t o  medium 

b l o c ky s t ructured l ayer with upp e r  uni t s  of Ep iha T ephra 

d i s p e r s e d  near i t s  base nearer to Egmont Vol cano ( P l at e s  4 . 0 9 and 

4 . 1 0 ) . S4 exhi b i t s  only a s l ight decre a s e  in thi ckne s s  from 

c . 0 . 40 - 0 . 3 0m with d i s t an c e  from Egmont Vo l c ano . At any one 

s e c t i on no l at e r a l  vari ation i n  thi ckne s s  was obs e rv e d . 

S 4  i s  s e p arated from L3 and T e  Arei Tephra above , by a d i s t inct 

and wavy tr an s i t ion i n  c o l ou r  and s tructure ( Fi gu r e  2 . 3 3 ) .  Whi l e , 

S 4  i s  s eparated from L 4  and Epi . d  o f  Ep iha Tephra , by an 

i nd i s t i n c t  to di f fu s e  tran s i t i on i n  the s e  pro pe rt ie s . 

Corre l a t i on 

A c o rr e l a t ive o f  S 4  i s i d e nt i f i ed in a prominent c u t t i ng o n  the 

Rapanui Marine Terrace ( P i l l ans 1 9 8 3 ) a t Kohi R o ad ( S e c t i on 35 o f  

Appendix 1 )  in the Wanganui D i s tr i c t  ( P l at e  4 . 1 1 ) .  H e r e , 

corre l ative i s  separated f rom Karahaki l o e s s  ( Wi l de 1 9 7 8 ) above , 

by a d i s t inct and w avy trans i tion in c o l our and structure a t  

£ . 3 . 8 0m depth b e l ow ground s ur f ac e . A prominent l ay e r  o f  

d i s p e r s e d  ande s i t i c  minera l  grains here provi s i ona l l y  c o rr e l ated 

t o  Te Arei Tephra overl i e s  the S 4 - corre l at ive . 

4 . 2 . 8  L 4 -Uni t 

Cri t er i a  

L 4  i s  characteri s t i c a l l y  a f i rm ,  ye l lowish b rown ( l OYR 5 / 4  -

5 / 6 ) ,  weakly deve l oped c o a r s e  to very coarse b l ocky s tructured 

l ay e r  wi th interb e d s  of Ep iha Tephra ( e . g .  S e c t i on 30 of Appendix 

1 ;  P l at e  4 . 1 2 ) .  L4 is s e p a r a t e d  from S4 and Ep i . e  o f  Epiha T ephra 

above , by an indi s tinct or di f fu s e  and wavy trans i t i o n  i n  c o l our 
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and s t ructure . B e l ow ,  L 4  i s  s ep ar at e d  from S S  by a d i s ti n c t  and 

w avy t r ans i t i on i n  the s ame prop e rt i es .  

Thicknes s  Var i a t i on 

The overa l l  thinning pattern o f L 4 i s  s i mi l ar to that o f  o t h e r  

medi a l  beds in genera l ly thinning with d i s t ance f r o m  Egmont 

Vo l c ano . S imi l ar l y ,  medi a l  beds of L 4  at mos t  s i t e s  are uni formly 

thick and r e gu l ar bedded a long l at e r a l  exposure . However a t  

Onaero , L 4  i s  l atera l ly highly vari ab l e  i n  thi cknes s  

r anging f rom c . 2 . 1 0m t o  0 . 2 0m e a s tward a long the s e c t ion ( P l at e  

4 . 1 2 ) .  

Corre l a t i on 

L 4  i s  corre l at e d  to a newly recogni s e d , fourth l o e s s  uni t 

i dent i f i e d  i n  a prominent cutting on the Rapanui Mar i n e  Terrace 

at Kohi Road in Wanganui D i s t r i c t  ( Al l oway et a l . 1 9 8 8 ; P i l l ans 

1 9 8 8 ) ( P l at e  4 . 1 1 ) .  Thi s unit i n forma l ly named P ar a o  l o e s s  by 

Wi l de and Vuc e t ich ( 1 9 8 8 ) is s e p a r a t e d  from the S4 equiv a l ent 

above , by an indi s t inct and wavy trans i t ion i n  co l ou r  and 

s t ructure at £ . 4 . 1 3m depth be l ow ground surface . A prominent 

l ayer o f  concentrated ande s i t i c  mineral grains within the P ar ao 

l o e s s  a t  c . 4 . 3 l m  depth i s  here corre l at e d  with Epi . c/ d  o f  Ep iha 

Tephra . 

4 . 2 . 9  S S -Unit 

On the l ower north- e as tern f l anks of Egmont Vol c ano , SS comp r i s e s  

a f i rm l y  fri ab l e ,  strong brown ( 7 . 5YR 4 / 6 ) ,  moderat e l y  deve l op e d  

medium b l ocky s t ructured l ayer inter- bedded b y  an unnamed t ephra 

near its base ( e . g . Sect i ons 1 1  and 1 8  of Appendix 1 ) .  On the 

coa s t a l  p l a i n  SS i s  morpho l ogi c a l l y  s i m i lar to that further 

i n l and ( P l at e  4 . 1 2 )  but doe s  not cont a i n  any vi s ib l e  tephra 

i nt e r- b e d s  ( e . g . Section 3 0 ) .  SS  is separated from L 4  and Ep iha 

Tephra above , by a dist inct and w avy t r an s i t ion in c o l ou r  and 



Plate 4 . 11 :  Rapanui Terrace cover beds exposed a t  Kohi Road i n  
Wanganui district ( Sect ion 3 5 ;  Q21 / 4 6 5 6 1 0 ) .  Not e  S 4  and L4- correl a t ives 

overlying weathered dune sand . 

P1ate 4 . 12 :  NT2 t er r a c e  cover beds exposed o n  S t a t e  H i ghway 3A . near 
t h e  Onaero River ( S e c t ion 3 0 ;  0 1 9 / 2 8 5 4 4 1 ) . No t e  the thickness varia tion 
o f  L4 along the s e c t ion and its th icknesses compared t o  its correlat ive 
in Wanganui d i s t r ic t . 
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s t ructure , a n d  separate d  from L S  b e l ow ,  b y  a di f fu s e  tran s i ti on 

in thes e  prope rt i e s . I n  some are a s  S S  ove r l i e s  Okawa Forma t i on 

( e . g .  Section s  2 3  and 2 4  o f  Appendix 1 ) .  

S imi l ar t o  a l l  S - units so f ar di s cu s s e d , S S  thins s l ight l y  w i th 

d i s t ance from Egmont Vol c ano and a t  a l l  s i te s  i s  uni formly thi ck 

a long l at e r a l  exposure . 

4 . 2 . 1 0 L S - Un i t  

L S  i s  r a r e l y  exp o s e d  o n  t h e  north- e a s tern l ower f l anks o f  E gmont 

Vo l c ano . However where exposed in thi s v i c inity , i t  comp r i s e s  a 

ye l l owish- brown ( l OYR 4 / 6 ) ,  f i rm ,  we ak l y  deve l oped coars e b l ocky 

s t ructured l ayer interbedded by a n  unnamed coarse ash of Ninia 
tephra . On the north - e as t ern portion of the coas t a l  p l ai n  

( Sect i on 3 0 ) ,  L S  c ompr i s e s  a c . 0 . 40m thick reddi sh ye l l ow ( 7 . 5YR 

6 / 8 ) ,  mode r at e l y  deve l oped medium b l ocky s t ructured l ayer whi c h  

downwardl y  b ecome s brown i s h-ye l l ow ( l OYR 6 / 7 ) a n d  m a s s ive 

s t ructure d . 

L S  i s  separated f rom S S  above , by a di f fu s e  and w avy t r an s i t i on 

i n  co l ou r  and s t ructure . L S  on NT2 terrace ( e . g . S e c t i on 30 ) i s  

d i s t i ngui shed from ne ar- shore s ands bene ath by a di f fu s e  

t r ans i tion i n  co l our , texture a n d  s tructure . However ,  o n  h igher 

up l i fted marine terraces ( e . g .  Section 1 6 ) , L S  is s e p a r a t e d  f rom 

S6 b e l ow by a di f fu s e  trans i t ion in colour and s t ru cture . 

I n  the v i c i n i ty o f  L epperton ( Se c t i on 2 3 ) ,  the uppe r  por t i o n  o f  

L S  appears t o  h ave been p arti a l ly eroded by the over l yi ng Okawa 

Formation . L at e ra l ly a l ong s e c t i on ,  LS w e dg e s  out so that Okawa 

Forma t i on unconformab ly overl i e s  S 6 . 
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Age 

At the North Taranaki coas t , L5 is the l owermos t  medi a l  u n i t  that 

ove r l i e s  the w ave cut s ur f ac e  o f  the NT2 t e r r a c e  of Chapp e l l  

( 1 9 7 5 ) .  L 5  there fore has an age that c l o s e l y  p o s t - dates the NT 2 
high s e a l eve l event . B a s e d  on the corre l at i on ( H ays 1 9 6 7 ; 

Chappe l l  1 9 7 5 ) o f  the NT2 terrace with the Rapanui Marine Terrace 

of the Wanganui d i s t r i c t  ( Fl aming 1 9 53 ; subsequent l y  rede f i ned 

and indi r e c t l y  dated between £ . 1 2 5kyr to £ . 1 3 0 kyr B . P .  by P i l l ans 

1 9 8 1 ) ,  L 5  has a probab l e  age range b e tween £ . 1 0 8  and £ . 1 1 5k a  B . P .  

4 . 2 . 1 1 S 6 - Unit 

S 6  i s  the mos t  di s t i nc tive a n d  prominent o f  a l l  S - un i t s , w i t h  the 
exception of S l . It comp r i s e s  a f irmly f r i ab l e , d i s t inctive brown 

to p ink i s h  g r ey ( 7 . 5YR 6 / 2 - 5 / 2 ) ,  mode r at e l y  deve loped m e dium 

b l ocky structured l ayer with no v i s ib l e  t ephr a i n t e r - beds ( P l ate 
4 . 1 3 ; S e c t i ons 1 8  and 23  o f  Appendix 1 )  and is  s ep a r a t e d  f rom an 
o l de r  unnam e d  L - uni t b e l ow by a indi s t i nct and wavy t r ans i t ion in 

c o l our and s t ructure ( P l at e  4 . 1 3 ) . 

S 6  i s  evi dent l y  abs ent within the cover - b e d s  o f  t h e  NT2 terrace 

o f  Chapp e l l  ( 1 9 7 5 ) but app e a r s  to b e  widespread upon o l de r  

construct iona l  surface s . O n  thi s b a si s ,  S 6  i s  h e r e  cons i de r e d  to 

h av e  a ccumu l at e d  the s ame t ime the NT2 bench w a s  b e i ng w ave cut 

during the highes t  L a s t  I nt e rg l ac i a l  s e a  l ev e l t r ansgre s s io n  

b e tween c . 1 1 5  and £ . 1 3 0kyr s  B . P .  ( 018 sub- s t ag e  S e ) .  

4 . 3  Type Sections 

The type s e c tion for uni t s  S l - L 5  i s  des i gnate d  as a prominent 

north- f acing roa d  cutting on S t ate Hi ghway 3 ,  0 . 3km north of the 

Onaero Domain Motor C amp { Q1 9 / 2 8 5 4 4 1 ) ( S ec t ion 30 o f  App e n d i x  1 ;  

P l ate 4 . 1 2 ) . Thi s s e c t ion occurs c . 4 0m above s e a  l ev e l  and 
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expo s e s  the entire cover- b e d  succ e s s ion above the w ave cut 

surface o f  NT2 terrace ( Chappe l l  1 9 7 5 ) .  

The typ e s e c t ion for S 6  i s  de si gna t e d  a s  a prominent road c u t t i ng 

on Egmont Ro ad , ( Ql 9 / 1 02 3 3 4 ) ( S e c t i on 1 8  o f  Appendix 1 ) .  T h i s  

s e c tion o c c u r s  c . 1 4 0m above sea l eve l a n d  expo s e s  > l Om o f  

coverbe ds on a s u r f ac e  previous ly mapp e d  a s  E l t h am L ahars ( Ne a l l 

1 9 7 9 ) .  Thi s s e c tion i s  a l s o  here de s igna t e d  a s  the reference 

sect ion for uni t s  S l  - L S . 

4 . 4  D i scus s i on 

F i e l d  s tudi e s  i ndi c at e s - and L - un i t s  thin w i th in cre a s i ng 
di s t ance f rom Egmont Vo l c ano . The t hinni ng p a t tern i s  more r ap i d 

to the north comp ar e d to the e a s t  and north- e a s t  and i s  s im i l ar 

to that o f  i nt er - be dde d c o a r s e  a sh and l ap i l l i  uni t s . Thi s  

sugge s t s  that the medi a l  uni t s  ( l ik e  the i r  t ephra i nte r -bed s ) are 

of t ephr i c o r i g in and the i r  di s t r i but i on is p rimari l y i n f l u e nc e d  

b y  the preva i l i ng wind p a t t e rns . 

However , the thi nning pattern of L -uni t s  f rom Egmont Vo l c a no i s  

o c c a s iona l l y  int e rrup t ed by l o c a l i s e d  overth i ckeni ng and i n  the 
c a s e  o f  L l , eros iona l unconformi t i e s  and we dgi ng a eo l i an s ands o f  

K a t i k a r a  Forma t i on . Such fe atures demon s t r a t e  l o c a l i se d  a e o l i an 

origin . 

The contr a s t i ng mo rpho l og i c a l character i s t i c s  o f  s- and L - un i t s  

appe ar to indic a t e  di f ferenc e s  in t h e  intens i ty o f  s ur f i c i a l  

we atheri ng and b i o l ogi c a l activi ty under d i f f e r en t  c l im at i c  

condit ions . T he s e  di f ferenc e s  can b e  veri f i ed i n  p art from the 

p a lynol ogi c a l  record obtained from p e a t  and l igni t e  s ec t ion s in 

Taranaki ( s ee Chapt e r  1 1 ) .  C l imat i c  condi t ions i nferred from 
vege t at i on ch ang e s  in r e l a t i on to t e phra m arker b e ds in a p e at , 
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Pla t e  4 . 13 : The purplish to p i n k i s h  grey S6 exposed on Barr e t t  Road 

n e a r  New P l ymou t h  ( Pl 9 / 9 9 6 3 4 6 ) . This u n i t i s  evi de n t ly absent w i t h i n  t h e  
cove r beds o f  t h e  NT2 t e rr a c e  a n d  i s  widesp r e a d  o n  o l der co n s t r u c t i on a l  
s u r f a c es . 
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c an be r e l ated t o  an e quiva l ent medi a l  uni t  u s i ng t h e  s ame tephra 

m arkers . The p a l yno l og i c a l  record indi c a t e s  t h a t  during the 

epi sodes in whic h  uppe rmos t  L l . l  and L 4  were form i ng , the 

l andscape was dominated by a mos a i c  o f  gra s s l and and s c rub l and 

with i s o l ated s tands of fore s t . In cont r a st ,  dur i ng the e p i sode s 

i n  whi c h  l ower S l , S 4  and S S  were forming , the l andscape w a s  

dominated b y  fore s t  ( Figure 4 . 02 ) . Thi s parti a l  vegetat ion r e c o r d  

for T a r anaki , t e n d s  to con f i rm t h a t  L -unit s  formed during c oo l  o r  

co l d  interva l s ,  a n d  S - uni t s  formed during warm i n t e rva l s . 

The chrono l ogy o f  medi a l  uni t s  i s  e s t imated from the pre s e n c e  o f  

interb e dded , dated rhyo l i t i c  and ande s i t i c  t e phra s , and by 
matching the c l imat i c  interv a l s  dedu c e d  from t h e  medi a l  

succe s s ion to t h e  s tandard record o f  018 
s t ag e s  i n  de ep s e a  core s 

( S hack l e ton e t  a l . 1 9 8 3 ) ( Fi gure 4 . 0 2 ) .  

The young e s t  recogni s e d  medi a l  uni t i s  S l  o f  l at e  l ast - g l ac i a l  

and p o s t - g l ac i a l  age ( l ate - 018 
s t ag e  2 and s t ag e  1 ) .  Und e r l y i ng 

S l  i s  the uppermos t  L - un i t  ( L l )  whi c h  cont a i n s  t h e  £ . 2 2 . S  kyr 

B . P .  Aokautere Ash and is corre l at e d  with e ar l y  and m i d- 018 
s t age 2 .  Under l yi ng L l  i s  S 2  and L 2  whi ch are c o r r e l ated w i t h  

l at e  and m i d- 018 s t age 3 respective l y . S3  whi ch cont ains t h e  

£ . S O kyr B . P .  Rotoehu A s h  i n  i t s upp e rmos t p art i s  corre l at e d  w i t h  

e a r l y  018 s t age 3 .  L 3  from i t s  strat igraphic p o s i t ion i s  

corre l ated with 018 
s t age 4 .  

The remaining medi a l  unit s  are corre l at e d  t o  t h e  warm and coo l 

c l imati c  interva l s  o f  the L a s t  I nt e rg l ac i a l  ( 018  s t age S ) .  S 4  a n d  

L4 are corre l at e d  with 018  sub - s t a g e s  S a  and S b , r e s p e c t ive l y , 

whi l e , S S  and L S  are corre l ated wi th 018 sub - s t ag e s  S e  and S d ,  

respective l y . 



D.cu pres s i n u m 
P. t a x i fo l i a �d om i na n t  fores ti � 

domi nant  DU R H A M  
forest /l-A-mosai c of - ROAD 

1 P. t a x i  fol i a - 1 

d o m i n a n t  forest 
s h r u b l a n d  and 1 

g r a s s l a n d  

I I 
D . c up ress i n u m  � 
:lominant  forest A I R E DA L E A mosa i c of R E E F  forest , shrub l a nd 

a nd g ra s s land ....-:::D:-.-c-u-p-:::re=-s=-s='i;::n�u::m:::-1 
•dom i n a nt forest  1 

( A )  

B i o s t r a t i g r a p h y  

51 WAR M  

L1 

- - _!:�O! - - - • 

COLD [;;] 
5 2 I 

I w a r m  

I 
L 2  coo l R ATA 

5 3  wa r m  

L3 COLD I POREWA 

54 warm 

L4 coo l [ __ �ARAO 
55 w a r m  

LS c o o l  

ss/. 
NT2 WA R M  

M a r i n e  t e rrace 
I 

( B )  ( C )  ( D )  

I 
I 

I 

I 
I 
I 

I 
I 

M e d i a l  S t r a t i g r a p h y  C l i m a t o s t r a t i g r a p h y  L o e s s  S t r a t i g r a p h y  

5·5 

1 
I 

201 2 

40 1 3 

60 

I 4 
ao I a 

I b 

1 001 S e 
d 

1 20-l e 

F I G .  4 . 0 2 S u m m a r y  C o r r e l a t i o n s 

5·0 4·5 4·0 3·5 

( E) 

O x y g e n  I s o t o p e  S t r a t i g r a p h y  



2 3 0  

The thi n ,  strong ly weathered L 5  i s  the l owermo s t  medi a l  unit that 

overl ies marine s ediment s o f  the N T 2  terrace ( 018 s ub - s t age S e ) . 

L 5  is underl ain by the prominent S 6  on a l l  const ruct i onal 

surfaces o l der than NT 2 terrace and sugges t s  that S6 formed 

during 018 sub - s t age S e . 

L l , L2 and L3 repre s ent time - st r a t i graph i c  corr e l at ive s o f  the 

three widespre a d , dominant l y  quart z o - f e l dspathi c l o e s s  uni t s  

recogni s e d  in t h e  L at e  P l e i stocene cove r - b e d  s equen c e s  o f  the 

southern North I s l and ( Mi l ne 1 9 7 3 ; Mi lne and Sma l l ey 1 9 7 9 ; Wi l de 

1 9 7 9 ; P a l me r  1 9 8 2 ) . L 4  a l re ady recogni s e d  i n  Wanganui district 

( Al loway e t  a l . 1 9 8 8 ) ,  is here corre l ated to the i nforma l l y  

de f ined P arao l o e s s  o f  t h e  Wanganu i  d i s t r i c t  ( Wi l de a n d  Vucetich 

1 9 8 8 ) ,  whi l e ,  L S  pr e s ent ly remains uncorre l at e d  out s i de the 

T aranaki Reg i on ( F i gu r e  4 . 0 2 ) .  


