

















Kingsgate Hotel Brydone

THAMES STREET

Floor plan

1334LS dVIM

-
FONVHINIG NivW

Hv8

1

— ]

.v. FNISSVHE
anNyv

NOLLd303¥ — —

r
_ _ — _m._.m.—xu.—. —

uveE-L

-1

[

JONVHEINI

1

UM ay3150d

[ ele )
S.SVWOHL

ik W

m NIHOLIM

Sia 23

WOOH
NYHION

=] e

DNV 3VO

FONVYINT
=

Y3A04

It

JINVHING

v



GEOLOGICAL SOCIETY OF NEW ZEALAND & NEW ZEALAND
GEOPHYSICAL SOCIETY JOINT ANNUAL CONFERENCE

Oamaru, 23 — 27 November 2009

Programme and
Abstracts

Edited by David Barrell and Andy Tulloch

ORGANISING COMMITTEE
Phaedra Upton, Virginia Toy (Conveners)
David Barrell, Jennifer Evans, Dushan Jugum, Richard Norris,
Christian Ohneiser, Andy Tulloch, lan Turnbull, James White

WITH ASSISTANCE FROM
Bruce Albiston, Scott Elliffe, Richard McWha,
Hilary Norris, Glenn Ormsby, Leona Stretch

Administration
Janet Simes (Absolutely Organised Ltd) and Michelle Vui

Symposium organisers
Alan Cooper, Dave Craw, Paul Denys, Donna Eberhart-Phillips, Ake Fagereng, Miko
Fohrmann, Ewan Fordyce, Phil Glassey, Daphne Lee, Jon Lindgvist, Nick Mortimer,
Karoly Nemeth, Richard Norris, Mike Palin, Julie Rowland, Virginia Toy, lan Turnbull,
Phaedra Upton, James White, Gary Wilson

Field trip leaders
Jennifer Bannister, David Barrell, Dave Craw, Claudine Curran, Scott Elliffe, Ewan
Fordyce, Uwe Kaulfuss, Dushan Jugum, Daphne Lee, Jon Lindqvist, Dallas Mildenhall,
Nick Mortimer, Karoly Nemeth, Stuart Read, Jeffery Robinson, Rick Sibson, Virginia
Toy, lan Turnbull, Russ Van Dissen, James White

Technical support
Elly Lang, Christian Ohneiser, Delia Strong, Kay Swann, Damian Walls, John Williams

Geological Society of New Zealand Miscellaneous Publication 128A
ISBN 978-1-877480-07-2



CONFERENCE SPONSORS

Gold Sponsors

UNIVERSITY

OTAGO

_AMPOAE s

GNS

e Whare Wanoaoga o CHisge SCIEMNCE
NEW ZEALAMI» TE PO AQO

Silver Sponsors

m Taihoro Nukurangi

EARTHQUAKE COMMISSION
KOMIHAMA, RIWHENUA

Bronze Sponsor

Geosciences 09 - i - Oamaru, November 2009



GENERAL INFORMATION

Welcome to the 2009 Joint Annual Conference of the Geological Society of New
Zealand and the New Zealand Geophysical Society. With over 300 registrants, we are
able to offer a very full programme including 8 scientific symposia, 5 special interest
meetings and 13 fieldtrips. The conference is preceded by three pre-conference field
trips, leaving from Dunedin. The conference begins with an ice breaker on the evening
of Monday 23™ November, and the scientific sessions and meetings get underway on
Tuesday 24™ November. Wednesday 25" November is set aside for mid-conference
field trips. The scientific programme resumes on Thursday and finishes with the closing
ceremony at 2pm, Friday 27" November. Two post-conference field trips depart after
the closing ceremony.

Venues

The focus of the conference is the Oamaru Opera House, located at 94 Thames Street in
downtown Oamaru. Presentations will be held in the Auditorium, InkBox, and Empire
Rooms of the Opera House. Mid-morning refreshments will be provided in the Opera
House while Lunches and Poster sessions will be held across the road at the Kingsgate
Hotel Brydone. The Conference Barbeque will be held at Burnside Homestead, a short
drive inland from Oamaru, while the Conference Dinner will be held at the New
Zealand Malt Whisky Company in the Historic Precinct of Oamaru.

Science Programme

The oral presentations and poster displays are grouped into eight symposia:
1) Geological and geophysical signatures of earth deformation and fluid flow;
2) Paleo-environments and basin evolution;
3) Magmatism and volcanic hazards;
4) Fiordland revealed;
5) Seismotectonics of southern New Zealand: from the Alpine Fault to the Otago
shelf;
6) New frontiers and general earth science;
7) Applied geoscience;
8) Origin of the New Zealand biota.

Symposium 1 honours the scientific contributions of Richard (Rick) Sibson during his
career at Imperial College — London, University of California — Santa Barbara, and most
recently at the University of Otago (1990-2009). Rick is renowned for integrating
structural geology, seismogenesis, and hydrothermal mineralization. Presentations in
this symposium will highlight and celebrate some of the fundamental structural theories
he is responsible for introducing to the scientific community.
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Registration and Help Desk

Registration is open in the InkBox of the Oamaru Opera House between 5:00 and 7:00
pm Monday 23" November, and in the Grand Foyer from 7:30 am on Tuesday 24",
Thursday 26™ and Friday 27" November.

Satchels and abstract volume

As with last year, there is no conference satchel; please bring your own bag. Abstract
and field trip volumes will be provided on CD to all participants. A printed abstract
volume is provided only for those delegates that selected this additional cost option.
Each registration pack includes a photocopy of this programme (without the abstracts).

Each field trip participant will receive a printed photocopy of the guide for that trip.
Oral presentations

All oral presentations are 15 minutes (including introduction and discussion), except for
plenary talks, which are 30 minutes. We recommend presenters in the non-plenary
sessions aim for a presentation of no more than 12 minutes, to allow for introduction
and discussion. Chair persons are asked to keep strictly to time, and in fairness to all,
any presentations still running at the time the next speaker is due will be cut short.

We will only have PCs with Microsoft PowerPoint 2003, or Adobe Reader 9, available
to display presentations. If your presentation was prepared using some other operating
system or software version, we recommend you bring it in pdf format. Presentations for
Tues 24" must be uploaded to our computers at the registration desk on Monday
evening or first thing Tuesday morning. Presentations for Thurs 26" or Fri 27" should
be uploaded between 7:30 and 8:15 am on that morning, directly to the computer in the
theatre assigned for your presentation. Any late uploads (e.g. at the time scheduled for
the presentation) will be at the expense of the 15 minute presentation slot.

The Green Room will have a 'speaker ready' area, with technical assistants in attendance
and a computer available to check that your presentation works. We recommend that
you use a standard font set in your presentation. If you have a movie in your talk, you
must check that it works on the ‘speaker ready’ computer beforehand. Please note that
there is only one projector & one screen provided in each theatre.

Poster presentations

There are two poster sessions, Tuesday 3:00 to 5:00 pm and Thursday 3:00 to 7:00 pm,
in the Moeraki and Lindis rooms of the Kingsgate Hotel Brydone. Scheduled posters
will be displayed during one of those two sessions. Presenters are requested to stand by
their poster for at least some of their session. Posters for display on Tuesday can be put
up from Monday afternoon and must be removed by Thursday morning at 8:00 am.
Posters for display on Thursday can be put up Thursday morning (covering any posters
from the previous session that have not been removed) and must be removed by 1:00
pm on Friday.
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Poster presentation times are given on pages xxi — xxv of this programme. Tu or Th
denoting Tuesday or Thursday is followed by a board number, e.g., Tu01 = Tuesday
poster session, poster board one. Posters must be no wider than 1.1 m. The poster
boards are 1.2 m high, and the base of the board stands 0.8 m above the floor. Velcro
dots must be used to secure the posters to the boards, as pins are not suitable. We
suggest you bring your own Velcro — but we will have a back-up supply at the venue.

Public Lecture — Monday 23" November 8 pm, Oamaru Opera House Auditorium

Climate change may bring wetter and warmer conditions to southern New Zealand, but
we have been there before in the distant geologic past! Exquisite plant and animal
fossils preserved in swamp, estuary, rocky shore and volcanic crater lake environments
enable us to reconstruct changing climates and ecosystems of long ago.

Associate Professor Daphne Lee of the Geology Department at the University of Otago,
will present the results of recent research on these ancient environments of Otago and
Southland in a public lecture entitled: Subtropical paradise in Southern New Zealand: a
story of palms, orchids, crocodiles, corals, tuatara and whitebait from Eocene swamps,
Oligocene islands, and Miocene lakes.

Field trips

Pre-conference trips

Trip 9: Miocene phreatomagmatic monogenetic volcanism of the Waipiata Volcanic
Field, Otago, New Zealand. Karoly Nemeth, James White.

Departs Dunedin Railway Station 8:45 am, passing through Dunedin Airport at 9:30
am, Monday 23" November, 2009. Arrives at Oamaru, 6:30 pm Monday.

Trip 10: West Coast Student Trip. Dushan Jugum.
Departs Christchurch airport Friday 20" November, as early as possible. Arrives
Oamaru, Monday 23 November, hopefully before the icebreaker event.

Trip 11: Waitaki/Canterbury Basin. Ewan Fordyce.
Departs Dunedin (Geology Dept, or pickup) 8:00 am Sunday 22" November. Arrives
Oamaru, Monday 23" November, hopefully before the icebreaker event.

Mid-conference trips

Wednesday 25" November. These all depart from the Oamaru Opera House except for
Trip 8, Victorian Oamaru, which leaves from the Oamaru i-SITE. Packed lunches are
supplied for the out-of-town trips.

Trip 1: Gold in Central Otago. Dave Craw. Departs 8:00 am, returns 6:00 pm to
Oamaru via the BBQ venue.

Trip 2: Faults, fractures and fluid flow in basement assemblages. Virginia Toy, Rick

Sibson, Nick Mortimer. Departs 8:00 am, returns 6:00 pm to Oamaru via the BBQ
venue.
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Trip 3: Coastal Otago — Oamaru to Kakanui. Daphne Lee, Jeffrey Robinson. Departs
9:00 am, returns 5:30 pm to Oamaru.

Trip 4: The Waihemo Fault System, North Otago. Claudine Curran, Richard Norris.
Departs 8:00 am, returns 6:00 pm to Oamaru via the BBQ venue.

Trip 5: Waiareka-Deborah Volcanics: volcanoes of the Paleogene shelf. James White.
Departs 10:30 am, returns 4:00 pm to Oamaru.

Trip 6: Aviemore — a dam of two halves. David Barrell, Stuart Read, Russ Van Dissen.
Departs 8:00 am, returns 5:00 pm to Oamaru.

Trip 7: Vanished World. Ewan Fordyce. Departs 8:00 am, returns 6:00 pm to Oamaru
via the BBQ venue.

Trip 8: Victorian Oamaru — a dramatized exploration. Scott Elliffe. Departs 2:00 pm,
returns 4:00 pm.

Post-conference field trips

Trip 12: Paleobotany, Palynology and Sedimentology. Daphne Lee, Jon Lindgvist,
Jennifer Bannister, Uwe Kaulfuss, Dallas Mildenhall.

Departs Oamaru Opera House, Friday 27" November 3:00 pm, returns Sunday 29"
November 5:00 pm to Dunedin Airport.

Trip 13: Deepest Fiordland. Mo Turnbull.

Departs Oamaru Opera House Friday 27" November, as soon as possible after the
conference. Returns to Dunedin late on 3 or on 4™ December, depending on weather
and swell conditions.

Refreshments

Morning and afternoon refreshments and lunches are provided. Morning teas will be
held in the Opera House. Lunches and afternoon refreshments will be over the road in
the Kingsgate Hotel Brydone with the posters and displays.

Social Events

Icebreaker

An informal "lcebreaker” function will be held in conjunction with registration in the
Grand Foyer and the InkBox of the Oamaru Opera House, 94 Thames Street, Oamaru,
from 5:30 to 7:00 pm Monday 23" November. Snacks will be served. Drink vouchers
can be found in your registration pack.

Optional activities for Tuesday November 24™

Optional activities include Victorian Oamaru — A Dramatized Heritage Experience,
Whisky tasting or Wine tasting at the New Zealand Malt Whisky Company and a meal
to follow. To attend you must have prepaid during conference registration. Tickets to
these activities will be found in your registration pack.

Geosciences 09 - Vi - Oamaru, November 2009



Barbeque

A BBQ will be held on the evening of Wednesday 25" November in the grounds of
Burnside Homestead, a restored Victorian mansion 15 minutes from central Oamaru.
Guided tours of the homestead will be available to participants. Several of the field trips
will drop BBQ participants off at the venue. Otherwise, return transport to the BBQ
from Oamaru will be available, departing 5:30 pm from outside the Oamaru Opera
House. To attend you must have prepaid during conference registration. Drink vouchers
for participants are included in your registration pack. Bring a raincoat or umbrella in
case of inclement weather.

Conference Dinner and Presentation of Annual Awards

The Annual Conference Dinner (theme: Colonial Capers, fancy dress optional) will be
held on Thursday 26™ November at the New Zealand Malt Whisky Company, 14-16
Harbour Street, Oamaru. Pre-dinner drinks will be available from 7:00 pm, with dinner
served at 7:30 pm. The annual awards for the Geological and Geophysical Societies will
be presented after dinner. There will also be prizes for the best/most imaginative fancy
dress costumes.

Meetings
Several meetings will be held during the conference.

General Assembly: GSNZ and NZGS

A plenary-style General Assembly of the GSNZ and NZGS will take place immediately
after lunch on Tuesday in the Auditorium. The organisers request that all members of
these societies attend this meeting. The intention is to discuss all aspects of the proposed
2010 amalgamation. Come and hear the Executive Summary. Put your questions to the
negotiating teams. Consult your newsletters for written background, as well as the
proposed draft rules.

GSNZ AGM

The 55" Annual General Meeting of the Geological Society of New Zealand will be
head in the InkBox, Tuesday 24" November, 5pm. See the October Newsletter for
details. The agenda was printed in GSNZ Newsletter 150 (Nov 2009) and the minutes of
the last meeting were printed in GSNZ Newsletter 148 (March 2009). As well as
election of Officers, there will be motions on Proxy Voting, Honorarium for Treasurer
and GSNZ-NZGS amalgamation. All GSNZ members are urged to attend.

Lunchtime Meetings

1. International Scientific Drilling Partnerships (Chris Hollis)

Tuesday 12:15 pm, Empire Room

This meeting will review the past year's activities relating to New Zealand's
participation in the Integrated Ocean Drilling Program (IODP), the International
Scientific Continental Drilling Program (ICDP) and the Antarctic Geological Drilling
Program (ANDRILL), including a review of active drilling projects and proposals, and
the potential role of DRILLNZ. We will discuss the rationale for belonging to
international programs and will endeavour to identify priority themes and proponents
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for new proposals. Options for long-term funding for membership and participation
costs will also be reviewed. The meeting may attempt a live hook-up with the
Canterbury Basin IODP expedition, which will be drilling on the Canterbury shelf at the
time of the conference (9 November to 4 January).

2. Historical Studies Group (Mike Johnston)

Tuesday 12:15 pm, The Board Room

Among the matters to be discussed at this group meeting are the recent change in
Editors of the HSG Journal, the forthcoming change in conveners, the journal and other
activities the group could be involved in.

3. Palaeontology Special Interest Group (James Crampton)

Tuesday 12:15 pm, The Chambers

Among the matters to be discussed at this group meeting include; success and impact of
touring exhibition: 'NZ Fossils: Dead Precious!’, impending publication in February
2010 of book by James Crampton: 'Fossil Hunters Handbook'., the approach by GNS
Science to public disclosure of dinosaur footprints in North Cape Formation exposures
in Whanganui Inlet and any other matters arising.

4. Deep Fault Drilling Project, Alpine Fault (Rupert Sutherland)

Thursday 12:15 pm, Empire Room

This meeting will review project progress since our Alpine Fault workshop in Franz
Josef in March 2009. There will be a focus on activities during the coming field season,
which will set the scene for drilling. We can also talk through our longer-term strategy
for logistics and funding of the main drilling experiment phases.

5. Fossil Record File Subcommittee (Jack Grant-Mackie)

Thursday 12:15 pm, The Chambers

A meeting of this subcommittee and Masterfile operators, and any others who are
interested. With the new LINZ map series there are certainly issues to consider. Also
there needs to be a report on the completed computerisation of the File. Any other
topics can also be considered, time permitting.

Phones, laptops and internet

Please have mobile phones switched off during sessions, and refrain from using laptops
in the conference rooms during sessions.

Limited internet is available at the conference centre. Please see the registration desk for
details.

Awards and Grants
The announcement and presentation of annual awards for the Geological Society and

Geophysical Society will be made at the conference dinner. Student awards for oral and
poster presentations will be announced at the closing ceremony in the Auditorium.
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Student travel grants, generously provided by the Geological and Geophysical Societies,
will be distributed as cheques upon registration.

Transport and Parking

Transport to and from Dunedin Airport has been arranged for participants arriving on
Monday 23" November and departing on flights after 4:50 pm on Friday 27" November
At Dunedin airport, you will be met by a shuttle driver who will be identified by a board
saying Geosciences09. The shuttle will take you to the Geology Department, from
where the buses to Oamaru will leave. We anticipate three successive trips from
Dunedin to the Oamaru Opera House, the earliest leaving at 3:15 pm, once people have
arrived from the 2:30 pm flight from Wellington. The second will leave sometime
around 5:00 pm (to be confirmed later) and a third (a van) will take the late arrivals.

At Oamaru Airport, a shuttle bus operated by Whitestone Taxis meets all incoming
flights, and can transport you to central Oamaru.

Oamaru has two taxi companies:
Oamaru Taxis (03) 434 6666
Whitestone Taxis (03) 434 1234

There are numerous metered carparks on Thames Street, outside the Conference venue,
and free parking is available in most of the adjacent streets.

Disclaimer

The Geological Society of New Zealand, New Zealand Geophysical Society and
Conference Organising Committee accept no responsibility for injury, accident,
iliness or death to, or financial loss by, any person attending the conference or
fieldtrips, whatever the reason. All insurance is the responsibility of individual
reaistrants.

Programme Cover photo credits: LIoyd Homer, Andrew Gorman and Ewan Fordyce
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CONFERENCE PROGRAMME
The conference programme is set out over the following pages. First authors’ surnames
are given. Where the presenting author differs from the first author, the presenter’s
name is listed in brackets. All authors’ names appear in the full abstracts. * = student
member of GSNZ, NZGS, GSAust, or GSAm. There are 3 concurrent oral sessions,
with 1 plenary talk each day. Abstracts are listed alphabetically by first author name.
The symposia, and convenors, are:

Geological and geophysical signatures of earth deformation and fluid flow:
Ake Fagereng, Julie Rowland, Virginia Toy.

Paleo-environments and basin evolution: Miko Fohrmann, Jon Lindgvist, Gary
Wilson.

Magmatism and volcanic hazards: Alan Cooper, Karoly Nemeth, James White.
Fiordland revealed: Donna Eberhart-Phillips, Mike Palin, Mo Turnbull.

Seismotectonics of Southern New Zealand: from the Alpine Fault to the Otago
shelf: Paul Denys, Richard Norris, Phaedra Upton.

New frontiers and general earth science: Nick Mortimer.
Applied geoscience: Dave Craw, Phil Glassey, Candace Martin.

Origin of the New Zealand biota: Ewan Fordyce, Daphne Lee.
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CONFERENCE POSTERS LISTED BY SYMPOSIUM & BOARD NUMBER

Symposium 1: Geological and geophysical signatures of earth deformation and fluid flow
Tuo2 Caldwell - Conductivity structure of the Ohaaki geothermal system: insights from
magnetotelluric measurements
Tuo4 Crispini - Gold-bearing veins in Northern Victoria Land (Antarctica): structure,
hydrothermal alteration and implications for the paleo-Pacific margin of Gondwana
Little - How were the world's youngest eclogites (D'Entrecasteaux Islands, Papua New
Tu06 :
Guinea) exhumed?
Tuos Mountjoy - Relationship between out-of-sequence upper plate thrust faulting and interplate
coupling on the central Hikurangi margin
Tuo3 Rowland - The Coromandel to Taupo Volcanic Zone transition: quasi-predictable structural
control on ascending hot water
Seward - P-wave travel time residuals across the western North Island: implications for
TuOl . Lo ;
variations in thickness of the mantle lithosphere
Symposium 2: Paleo-environments & basin evolution
Tho2 Arthur* - Sedimentation in the Waicoe Formation (Middle Miocene, Southland): local
tectonics or orbital cycles?
Doughty* - Using computer models to quantify New Zealand glacier fluctuations over the
Th19
past 13,000 years
Th25 | Fox* - A Miocene terrestrial sediment core from Foulden Maar, Otago
Th18 | Fraser* - The extent of ice on Campbell Island at the Last Glacial Maximum
Hannah_M - Palynomorphs recovered from the ANDRILL SMS sediment cores provide first
Th20 . . L . ) S :
proximal environmental characterization of the Middle Miocene climatic optimum
Th23 Hicks* - Ecological and sedimentological evolution of the volcanically active Eocene-
Oligocene continental shelf, northeast Otago, New Zealand
King* - Paleomagnetic environmental record of MD152-2991 core, offshore West Coast
Th28
South Island, New Zealand
Th30 Lennon* - Geophysical investigation of shallow basin-margin structures east and west of
Stewart Island
Th27 | Lurcock* - A palaeomagnetic study of the Fairfield Quarry section, Otago
Th29 | Nelson* - Magnetite grain-size trends, Challenger Plateau, New Zealand
Tho1l Sabaa - Causes of evolution and extinction of deep-sea benthic foraminifera in the Indian
Ocean
Th24 | Samuel* - Depositional history of Paleogene strata in the Canterbury Basin
Tinto (Dagg)* - The Marshall Paraconformity in the Tengawai-1 drillcore, South Canterbury:
Th26 | erosion and deposition associated with early development of the Antarctic Circumpolar
Current
Thal Wilson - Use of gravity data to characterise geological structures beneath the sea floor,

New Harbour, Antarctica
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