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NW NELSON FIELDTRIP 
MODERN AND ANCIENT SHALLOW MARINE AND NEAR-SHORE SEDIMENTARY 

ENVIRONMENTS 

  

   

   

 

Fiona Burns – Has  a  PhD  in  s e d im ent o l ogy ,  i ch no logy  a nd  
d iag e nes is .  For  the  p as t  20+  y ear s  s he  has  pr ov i ded  
in t egr a t ed  cor e ,  w i r e l in e  l o g  a nd  im ag e l og  i n te r p r eta t io ns  t o  
pet r o le um  com pan ies  i n  Aus t r a l ia ,  Ne w  Z e a land ,  N or t h  S e a  
and  th r o ughout  SE  As i a .  S h e has  a l s o  h e l d  r es e ar ch  f e l l o w 
pos i t i ons  at  C ur t in  a nd  U W A  U n iv er s i t ies .  

Carl Stark - (M .S c )  i s  a  s ed im ent o log i s t  w i th  ov er  20  y ear s ’  
ex per ien ce  in  t he  o i l  an d  g a s  i ndus t r y ,  s pe c i a l is i ng  i n  
in t eg r a t i ng  c or e,  w i r e l i ne  lo g  a nd  b or e hol e  imag es .  He  has  
co l l abor at e d  o n  p r o je ct s  wo r l dw ide  i nc l ud ing  A us t r al i a ,  SE  
As ia ,  Ind i a ,  W es t  Af r ica  an d  Ne w Ze a la nd .  

 

  

INTRODUCTION 
The NW of New Zealand’s South Island 
provides a unique opportunity to compare 
examples of both modern and ancient 
shallow marine and near-shore 
sedimentary environments. The southern 
extent of the Taranaki Basin outcrops 
onshore, with the Pakawau Group (Lower 
Cretaceous), Paleocene (Farewell 
Formation) and Eocene (Mangahewa and 
Kaimiro Formations equivalents) all in 
outcrop. 

 

OBJECTIVES 
Compare and contrast varying types of 
deltaic systems. Estuarine systems, wave-
dominated shoreface facies and fluvial-
dominated deltaic systems will be 
observed in both the rock record and in the 
modern sedimentary environments 
observed along the NW Nelson coastline.  

 

AUDIENCE 
This fieldtrip is applicable to 
sedimentologists, petroleum geologists, 
geophysicists, petrophysicists, structural 
geologists, general geoscientists and 
reservoir engineers. 
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DAY 1 – TAHUNANUI BEACH SECTION 
SLOPE / SHELF COMPARISON 

Vis it  an  Ol igocen e (Wh ai ngaroan)  success ion  of  
san dstone s,  per igen ic  br ecc ias  and  fos s i l i fe rous  
det r i tal  cong lomerat es  al ong a  wave -cut  p lat form  
at  Magaz in e  Point ,  Nelso n.  Ident if y  d if fer ences 
bet ween  s to rm-de rived and  mass- t ransport  
depo si ts ,  observe  f ining -upwards  and  coarsen ing -  
upwards  cyc les  and  ident ify  chann e l  bases  and 
major  eros ion al  events .  

The  afte rnoon  in corpo rates  a  cyc le  f rom Nelson  to  
Mapua  around  th e Waimea Estuar y,  
di f ferent i at ing  t he  w ave - ,  t ide - ,  an d  f luv ia l -  
domin ated parts  o f  the  s ystem.   

DAY 2 – RANGIHAEATA AND WAINUI 
FLUVIAL-DOMINATED DELTAIC SYSTEMS 
The Rangihaeata location at the mouth of the Takaka River provides a 
unique opportunity to study a modern and ancient fluvial dominated 
lower delta plain system.  

The Eocene Brunner Coal Measures consists of a broadly 
progradational succession. The basal sections are characterised by 
isolated fluvial channels bound by interdistributary muds and coals. 
The mid section is dominated by a series of stacked distributary 
channel sandstone packages. The uppermost succession consists of 
coarse-grained channel deposits with gravel lags, sharp-based erosive 
surfaces, pedogenic features and poorly developed coal horizons. 

The afternoon switches to the Wainui Estuary, with a focus on modern 
processes including barrier bar development, tidal-inlet channel facies 
and sandy tidal flat systems. 

 DAY 3 – KAIHOKA BEACH SECTION 
WAVE-DOMINATED SHALLOW MARINE DEPOSITS 

The  K aihoka  Beach  outcrop  prov i des  a  com pl et e 
sect ion  of  the  uppermost  Farewel l  Fo rmat ion  
(Paleoc ene) ,  the  A bel  Head  Form at ion  ( Eocene)  and  
Ol igoc ene  m ar ine  mudstones  and  c arbon ates .  

The  pr imary  ob je ct iv e  o f  th is  sect ion  is  to  o bser ve  t he  
wave- domin ated,  sh al lo w-mar ine  s ucc es sions  of  the 
Abe l  H ead  Form at ion,  ident i f y ing  parasequenc es  and  
paras eq uence  sets ,  sh ar p-bas ed shoreface fac ies ,  an d  
bedfo rms  assoc iated  wit h wave- domin ated proc esses  
an d  t ida l - in let  channel s.  

You  wi l l  al so  see  th e  h ighly  var i ab le  ch aracter  of  the 
seq uen ce  boun dary  between  th e Farwel l  Fo rm at io n 
an d  A bel  Head Format ion   



  

 

 3 
 

 

 
 

  

 

DAY 4 – OYSTER POINT 
TIDE-DOMINATED SYSTEMS, FLUVIAL DEPOSITS 

Oyst er  Po in t  on  th e Whan gan ui  In let  mar ks  the  
boundary  between  the Cretaceo us  uppermost  
Pak awau Gro up (Pupong a  Coal  Meas ures  Member )  
and  the  P aleocene,  lo wermost  Farewel l  Fo rm at ion  
(K apun i  Group) .  

Feature s  observed in  th is  sect ion  in c lude  t ida l  bar s  
and  ch anne ls  and  t ida l - f la t  fac ies  w ith  an  ar ray  of  
sed im entary  s t r uctu res  such  as  wave an d  cur rent  
r ipp les ,  convo lute  bedd in g ,  f l ase r  an d lent icul ar  
bedd ing.   

Thi s  outcrop  enables  a  d iscuss ion  of  the  var iat ion  
bet ween  non-m ar ine  verses  m ar ine  coa ls ,  bas ed on  
outcrop  obse rv at ion s.  

Thi s  i s  also  a  good  o ppo r tun ity  to  s tudy  the  
depo sit ion al  arch i tect ure  of  t he  lower  Farewell  
Format ion .  

DAY 5 - MANGARAKAU 
MACRO-TIDAL ESTURINE SYSTEM 
The final day of the field trip focusses on the North Cape Formation, 
which forms part of the Cretaceous Pakawau Group, with the primary 
focus on a macro-tidal estuarine system. 

We will study the bedforms associated with a stacked distributary 
channel complex. What differentiates these from the fluvial dominated 
distributary channels from Day 2? What is the lateral distribution of 
these distributary channels? 

We will observe tidal flat deposits which display amalgamated double 
drape muds and/or fluid muds, bi-directional ripple laminations, 
starved ripples, flaser bedding, lenticular bedding and notable limited 
bioturbation.  

We will also identify fringe facies including; coals, tidal creeks and 
inclined heterolithics. 

For expressions of interest, possible dates and associated costs contact Carl Stark or Fiona Burns 

w w w . f i r m g r o u n d . c o . n z  

f i o n a . b u r n s @ f i r m g r o u n d . c o . n z  

c a r l . s t a r k @ f i r m g r o u n d . c o . n z  

Based on the predicted tides for Nelson, potential dates available are: 

Monday 25th of Feb – Friday 1st March 2019 

Monday 11th of March – Friday 15th of March 2019 

Wednesday 27th of March – Sunday 31st of March 2019 

Friday 12th of April – Tuesday 16th of April 2019   


