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The Future of Our Newsletter The Editor writes............

At the AGM in December 2006, our Treasurer reported thaiptheent year's operating

budget appeared to be heading for a deficit of $7000 by April 200 awveld that the annual

subscriptions for full and retired membership of the Sodietincreased by $5.00, but leaving
student’s subscriptions the same. After lengthy discussiamly about reducing Newsletter
costs, the motion was lost (16/13). February estimatesoggest an even larger deficit.

Because only 33 (including 4 abstentions) of 730 members wersgnmtethe Committee
urgently need to hear from a much more representative sanpl members about your
preferences for the future of the NewsletteNe need to hear especially from the many
members who receive little besides the NewslettetHeir subs.

We print about 750 copies of each issue (some spoil duringng), if say half that number
were printed and the rest distributed electronically vilé save $600 from packaging and
postage and about $400 from printing fewer copies.printing and mailing only half as
many copies will save only about $1000 per issue or $3000 per, ygaabout $4 per
member.Savings elsewhere will also have to be made. Reducingutinber of pages from
64 to 40 each issue could additionally save $4 per member peOffsat printing is done in
sets of 8, with 4 pages per side of a sheet, hence the nufmpages an issue is always
divisible by 8. Two issues year make a larger saving at $6&0¢ear, $7.50/ member

Setting up is a major printing cost. If we could ship 1000 sojhie extra cost would climb by
only $300, thus the best solution would be to find 100 moralyees for the $7000 we need.

The Newsletter costs last year were $16165 or $5388 an isslugliegcGST which is
refundable. The cost includes packaging addressing and postB838®56, about $1125 per
issue. This accounts for about one third of membership suliscsipat about $24 per
member. The cost reduction of $1600 for the November issue cethfzathe March one was
made with some arm twisting by the editor who soliciteds Bfrom 4 other printers. The
annual cost was further reduced by $1000 by selling advertising tiigte full-color
advertisments bringing in $850 and a B/W one contributing $15@eTdther B/W ads were
inserted for free. Auckland area printing costs were about #8008 than those in Nelson the
previous year with about half of the extra cost becaudecofor pages each issue. One colour
page or four bears the same cost. Postage and wrappiegsed by $1200 or $400 per issue
because in previous years packaging and addressing was doaksby Bbmmittee members.
In all, prices rose $1150 per issue or $3450 per year in 200R008.

Barring an increase in members or increasing circulationobybining our newsletter with
another organization---the question is, do we find more furmta increased subs, more
advertising, or do we reduce the number of issues and/os,Eg#or email the newsletter.

Please register your preferences and opinions using the@ueste on page  People
answering with a hearty yes to question 2 need not anseetlers!
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The Changing Face of Science and the Geological Society
President Keith kés writes

The Geological Society was set up more than half_a
century ago with basically the simple aim of improvin
communication between geologists by getting togethe
conferences, and informing/exchanging ideas in
newsletter. These are still pretty much its reason

being. Over the years, the society has taken on the r|
of publishing (mainly guidebooks and monographs
inform non-specialists and interest the wider public

local geology), attempting to preserve geologid
features, and awarding prizes for excellence.

The Society was, and mainly still is, run by volunteg
who, in some cases, give inordinate amounts of tH
time. In the early days, the jobs were relative
manageable and either directors or professors wer
the National Committee themselves, or they were genénoawarding “brownie points” to
any of their staff who were elected. However, withribev order in science in the late 80s and
90s, and scientists increasingly stressed by administrapplications and review, there were
few “brownie points” to be gained, and many to be lost, bgrtivg concentration from
“goals and objectives”. With membership near 800, the jitstthat proved too much of a
burden for volunteers was the office of Secretary, and i® EB9%aid Administrator was
appointed to deal with most routine membership and seealetanik. Since then each of you
has paid about $13 from your annual subscription for administisgivéces. Frankly this has
taken a huge burden off the President and overworked Treastine other big item in the
day to day operations account financed by subscriptions is thsléteer, which costs each of
you about $24 per year.

At about the same time, organising the annual confereitteuwhelp also became too much
for some branches and a professional Conference Organiserap@ointed to handle
registration, bookings, finance and social events. This dulilg $65 to your registration fee.
Several years ago, organisers of a conference withoteésgronal help estimated it took 7
man months of their time — two thirds of a working yello wonder therefore that the small
Waikato branch have found that, even with professional hefianiging a conference yet
again is just too much for them.

Because of the enthusiasm for Waikato’'s plan to hold the gueference in Tauranga, the
National Committee has got together with the Geophysicetyacommittee and divvied up
the jobs necessary to continue with a Tauranga conferen280ih _Co-ordinatorsKeith
Lewis & Susan Ellis (presidents of each society). Sci@nogram Convenerslick Mortimer

& Laura Wallace, Conference FinancBesivid Skinner, Registratiodanet Simes (Absolutely
Organised), Field Trip Convenetdrsula Cochran & Annie Douglas, Social PrograBavid
Skinner & Janet Simes, Programme and Field Trip Guidesd Skinner, AV Equipment and
Student Help: Dan Barker & Susan Ellis, Sponsorshifan Lindsay, Newsletter Circular:
Kerry Stanaway, Contracts on the Spgoavid Kear & Cathrin Ortel-Cass. We are all looking
forward to another successful conference with all the fun amdrealerie that being away
from a main centre seems to include.
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QUESTIONAIRE
1. Do you read the Newsletter ---is it useful to you?
2. Would you prefer an on-line-only 64 page Newsletter?
3. Do you prefer keeping the newsletter as is and paying sedesubs?
4. Would you cancel your membership if there were no printed ieter?
5. Would you support reducing the number of issues per ydano®
6. Should we solicit more advertising? (we have made ktiort to date)

7. Do you want colour pages? They help sell advertising. Currimtty
pages cost about $500 with a one page advertisement selling for $400

8. Would you support reducing the number of pages to 40?
9. Would you support reducing the Newsletter to stapled A4 Xeobas?
10. Do you have any other suggestions to reduce costs?

11. Do you wish to see any parts removed and seen only on-line eg
- Editorial/Presidents page
Notices
Society Business
Feature Articles
Members Forum
People News
NZ Rocks
Reviews of films, books, conferences, papers

Reply to EDITOR. A numbered yes or no tqukstions will be sufficient.
Those wanting an all on-line newsletter need only answer que&ti&n2.
For addresses see inside front cover.

GSNZ Newsletter 142 (2007) Page4



New Zealand Lower and Middle Jurassic belemnites.

Brian Challinor

Neville Hudson.

This is a progress report on the study of some hundreds of Nelard Lower and Middle

Jurassic belemnites, most of which were collected by Hudsamydl®81 and 1996 as part of
the work for his MSc and PhD theses. Challinor contributéelvaspecimens accumulated
over the last c. 30-40 years; a few specimens from Otageetdity and collections of GNS

Science have also been made available for study. Theacshratigraphic correlations and
ages used are those of Hudson (2003), with some modificaticdhe Early Jurassic. Three
new genera and eleven new belemnite species are to ballfodascribed; one species of
Cylindroteuthis s.s.two of Hibolithes and one oBelemnopsisre briefly described under
open nomenclature.

Belemnites are relatively common in the Late Temaikandss abundant in the Middle and
Early Temaikan; no late Early and Late Aalenian specimens present in the collections.
Sparsely distributed passaloteuthid belemnites are priesEarly Temaikan sediments in the
Awakino region, Southeast Otago and Southland (and probably ih 8ackland although
that identification is provisional at present). At ledsur genera are present. Two
(Dactyloteuthis] ower to Upper Toarcian) ariBrevibelugUpper Toarcian to Aalenian) occur
in Europe and the former USSR; two are apparently nesrgeand have no known overseas
correlatives. One of the new genera together with dthex, is part of the Temaikan type
fauna of the Opapaka Sandstone at Kawhia Harbour; the samentixding the new
passaloteuthid (formerly identified &ylindroteuthis Stevens 1965, Speden 1971) are also
present in the upper Omaru and lower Boatlanding Bay Fomsaitiothe Catlins District of
Southeast Otago, correlated by Hudson (2003) with the Earlynidale Dactyloteuthisis
associated wittBelemnopsis deborahaeurrently used as one of the indicators of basal
Temaikan strata (Stevens 1965, Hudson 1983, 2003) suggesting thas¢hef the Temaikan
Stage is possibly of Middle Toarcian adgelemnopsis mackagtevens and. deborahae
Challinor are to be included in a new belemnopseid genusrsheffthat family to appear in
New Zealand and, as far as is known, the earliest glob&8klemnopsis mackagnd B.
deborahaeare abundant but confined a thin set of beds at the base &arly Temaikan
(?Middle Toarcian), the passaloteuthids are sparselghdited but extend through the early
part of the Early Temaikan (?Middle Toarcian to EarlyeA#n) .Belemnopsis s.gppears
briefly in the Middle and Late Temaikan (c. Bajocian tot®aian) but is very sparsely
distributed in the New Zealand TemaikaHibolithes catlinensigppears in the latest Early
Temaikan (latest Aalenian) and extends into the later Leeaikan (Late Bathonian), and is
followed by two newHibolithes spp., both confined to the latest Temaikan (Early/Middle
Callovian).
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Two short ranging Dicoelites species (Middle Callovian) and two longer ranging
Conodicoelite{Middle Bathonian to Middle Callovian) are present in e Zealand Late
Temaikan. All three Conodicoelitespecies recognised by Stevens (1965) will be united under
C. flemingi Stevens; the othe€onodicoelitesis new and of divergent morphology. The
succession of belemnite genera in the New Zealand Temaikanilar to that of the Middle
Toarcian to Middle Callovian of Europe, but the timesppearance of some taxa differ and
some genera are poorly represented or missing.

Fig. 1 Location of Kawhia Regional
Syncline.

1. Opuatia Stream Port Waikato.
2. Pomarangai Road

3. Te Heruera Stream

4. Te Patuhaehae Stream

5. Te Whakapatiki Stream

6. Spellmans Stream

7. Gibbons Stream

8. Rauroa Stream

9. Awakino Gorge

B Ururoan Stratotype Section

A series of Early to Late Temaikan belemnite
chronozones can be recognised. A Temaikan
Hibolitheschronozone extends from just below
the base of the Middle Temaikan (Late
Aalenian) into the early Middle Callovian
(topmost Temaikan) and is relevant to the age
o Kuti of Rengarenga Group at Kawhia Harbour.

We consider the formations of Rengarenga
Group in descending order as we have some
evidence of age for the two younger formations

Mihoes

£ 20 b (Wharetanu  Measures and  Opapaka

Pooss Sandstone), but little for that of the Urawitiki
PN O er = ToWn, village of Measures. The top of the Wharetanu Measures

j D’ o ¢ Y s ione (uppermost formation) is slightly younger than

the top of the Temaikalribolitheschronozone
and is of c. late Middle Callovian age; the base of thedtion is significantly older than the
base of thedibolitheschronozone and probably of c. Late Aalenian age. The en@papaka

GSNZ Newsletter 142 (2007) Page6



Sandstone and its contained type Temaikan fauna can be tentrelgh the fauna of the
Omaru and Boatlanding Bay Formations of the Catlins distiutheast Otago. The Opapaka
Sandstone is probably late Early Temaikan (c.Early Aafgrin age.

The Urawitiki Measures immediately underlie the Opapakad§ane. The formation
consists of c. 600 m of conglomerates, medium and coarsistenes, and rare siltstones,
with carbonaceous material and plant fragments throughouin aitd tree trunks near the top
(Fleming & Kear 1960). It is probably non-marine througholtihoagh an unidentified shell
fragment is known from R15/f57, c. 300 m below the top. We arbleita correlate most of
the Urawitiki Measures. If an Early Aalenian agedsepted for the Opapaka Sandstone, then
a Late Toarcian to Early Aalenian age is likely foe Upper beds of the Urawitiki Measures.
The next reasonably well-dated horizon below the Opapaka Sandstbag provided by the
Early to early Middle Toarcian ammoniBactylioceras at R15/f8005 towards the top of the
Ururoa Formation, some 700 m below the Opapaka Sandstonality &®15/f55 c. 70 m
above theDactyliocerashorizon, contain$inoceramus” ururoaensisand the youngest beds
in the Ururoan stratotype.

Worpaps

Peint o ?n

Fig.2 Location of Southland Regional Syncline
10. northern limb, Catlin district
11.southern limb, Catlin district
12. Ben Bolt
13. Conical Hill, Astarte Hill and McCraes Road
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The 610 m of Urawitiki Measures above the topmost Ururoarsuprably contains
correlatives of the passaloteuthid @elemnopsibeds in the fully marine sections that we
correlate with the Middle and Late Toarcian. As Beetyliocerashorizon is dated as Early
to early Middle Toarcian, the base of the Temaikan éStagy correlate with horizons
somewhere in the lower part of the Urawitiki Measurs) could be as old as Middle
Toarcian.

The approximately 500 m of Urawitiki Measures represents wiotte Middle and Late
Toarcian (c. 5 my), whereas the approximately 300 m of Wharétieasures represents most
of the Middle Aalenian to Middle Callovian interval (c. 15)mifhese are estimates, the latest
New Zealand timescale does not include formal divisionsntafrnational stages for the
Jurassic.

References.

Fleming, C. A.; Kear, D. 1960. The Jurassic Sequence wahiaHarbour, New Zealand.
New Zealand Geological Survey Bulletin (new seriesb6,
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Hudson, N. 2003: Stratigraphy and correlation of the UrurodrTemaikan Stage (Lower-
Middle Jurassic, ?Sinemurian-Callovian) sequences, Nevartka Journal of the Royal
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Speden, I. G. 1971: Geology of Papatowai Subdivision, Southadago. New Zealand
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Survey Paleontological Bulleti36: 231 p.
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Publication of a new AusIMM Monograph on New
Zealand Mineral Deposits and the New Zealand
Minerals Industry over the past 16 Years

Bob Brathwaite (GNS
Science, Lower Hutt) left;
b.braithwaite@gns.cri.nz

= -
: e N
o > fﬂ%\ Tony Christe  (GNS

Science Lower Hutt) right;

The publication of a new Aus.IMM monograph on the Geology and Eatda of New
Zealand mineral deposits (Christie and Brathwaite 2006agwed in GSNZ Newsletter 141
by Stanaway (2006), highlights developments in mineral prodyctéxploration and
information availability since the publication of the@yious monograph in 1989 (Kear 1989).

Mineral production

Gold production increased dramatically from 1989 to 1992 (Figith)the opening of hard-
rock gold mines at Martha, Golden Cross and Macraes. Inahé Mland, the Martha open
pit gold-silver mine at Waihi opened in 1988 and has continuedheoptesent, with a
production of 1.66 Moz Au and 11.45 Moz Ag from 1988-2005 (Brathwatk 2006c). The
Golden Cross combined underground and open pit gold-silver mihe Waitekauri valley,
northwest of Waihi, opened in 1991 and closed in 1997 with a piodust 0.66 Moz Au
(Mauk and Purvis 2006). Exploration in the vicinity of the Manttiae discovered the blind
Favona gold-silver deposit, which has been developed as an unohergnoine and
commenced production in January 2007 (Torckler et al. 2006). Althcaxgghnk has a strike
length in excess of 1000 m and vein widths up to 25 m, overteal range in excess of 400
m, it was discovered as late as 2001, 120 years a#tefisbovery of the Martha deposit and
following nearly 30 years of area exploration by companiezxcaged with the Martha mine.

In the South Island, the Macraes gold mine in east Otago operi®89 and has produced
more than 1.8 Moz Au from a number of open pits along a strikgHef 12 km on the Hyde-
Macraes Shear Zone (Mitchell et al. 2006). The gold misedlshear zone dips shallowly
northeast and planned open pit mining will extend as deep as 250 mthelsurface, with an
underground mine being developed in the down-dip extension ofrtiestait at Frasers. In
the Reefton district, a mining permit was granted forGlabe-Progress open pit gold mine in
1996 (Whetter 2006), but mine development was postponed until 2004 adhilitional
resources were drill defined. The Globe-Progress nonmerenced production in late 2006.
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Annual gold production

14

12
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Gold production tonnes
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Fig. 1 Annual New Zealand gold production 1980-2004. Data supplied by Gfavenals,
Ministry of Economic Development

The c. 150 placer gold mining operations of the mid to 18&0s on the West Coast and in
Otago and Southland decreased dramatically during the 1998pnkjta few carrying over
into the 2000s (Cotton and Rose, 2006a). L&M Mining was thge&iroperator with large
projects on the Arahura and Mikonui rivers in Westland andlahore in Otago, and
Nokomai, and Waikaka in Southland during the period 1987 to 2002 (Magihal. 2006).
The bucket ladder gold dredge operating on the Grey River pro&5c@d0 oz Au between
1992 and its closure in 2004 (Cotton and Birchfield 2006). This dresdgarrently being
recommissioned to mine a new permit area on the Grey,Ritech contains an estimated
recoverable resource of 46,000 oz Au. Between 1988 and 2004, 65,000wars produced
from open pit mining of alluvial gravels at Ross on thesi&oast (Cotton and Rose 2006b).

Ironsand mining has continued at Waikato North Head (BaraklaDeain 2006) and Taharoa
(Barakat and Ruddock 2006), with a recent upsurge in export dem@andAsia. Ironsand
production in 2005 totalled 2.207 Mt of titanomagnetite concentidigh-value ultra-white
halloysite clay, from Matauri Bay in Northland, has con¢huto be exported for the
manufacture of fine china tableware and for technical cesaifiownsend et al. 2006).
Dolomite produced from a quarry in Ordovician sedimentacks near Collingwood is used
as a fertilizer to aid the growth of grass and cropgirg from grapes to pine trees. Bentonite
(an iron-rich smectite clay) derived from weathering bafsaltic ash near Coalgate in
Canterbury is mined and used for media for growing mushroosisickfeed additive and a
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thickener in oil drilling muds. Extensive zeolite depositkatustrine tuffs were discovered at
Ngakuru south of Rotorua in 1992 and production commenced in 1993 (Btatretail.
2006a). Zeolites are natural mineral absorbents and arefarsegdorts turf, slow release-
fertiliser, stockfeed additives and pet litter. Micrasiliproduced from a deposit at Tikitere
near Rotorua is used as a cement additive to improvdutadility of concrete (Taylor and
Thorpe 1999). Small to moderate quantities of diatomite, seénite, pumice and perlite are
also produced. New industrial markets for finely ground hightylimestone were developed
as filler in paper, paint and polymers (Martin 200lhenite mining at Westport (Player et al.
1994) and Barrytown (Mann & James 1989; Burgess & Wootton, 188&9%helved.

Mineral exploration

Most exploration has been for gold in epithermal, mesothefonagenic), intrusion-related
and placer deposits and was mainly focussed on prospectesgatgation of past mining
areas or known prospects. Intensive drilling programmes hae daeried out on the hard
rock gold prospects in the Waihi area, Reefton area, awtadds “line of strike”. Other hard
rock gold prospects that had detailed exploration from 1989 tgrisent include Huia-
Backyard and Puhipuhi (Grieve et al. 2006a) in Northland, QRitzgerald et al. 2006),
Onemana (Stevens and Boswell 2006a), Neavesville (Barkef. €006), Broken Hills
(Rabone 2006a), WKP (Christie et al. 2006b), central Maraimley (Simpson et al. 2006),
Karangahake (Stevens and Boswell 2006b) and Muirs Reefs (R&figh) in the
Coromandel region, Ohakuri (Grieve et al. 2006b) in the TAlgdcanic Zone, Sams Creek
(Brathwaite et al. 2006b) in northwest Nelson, and Bullendatgk{i®2 and Craw 2006), Rise
and Shine (MacKenzie et al. 2006a), Carrick, Oturehua, Oplenthdrn and Barewood
(MacKenzie et al 2006b) in Otago. Many placer gold prosmectae West Coast (Cotton and
Rose 2006a), and in Marlborough, Otago and Southland werseéstigated.

This extensive “brownfields” exploration contrasts witinited regional-scale (greenfields)
mineral exploration from 1989 to 2003. Some BLEG (bulk leadmaetible gold) stream
sediment surveys were carried out by ACM (1989-1991) in then@amdel Peninsula and in
Otago mainly by Tasman Gold (1994-1995) and Welcome Gold Mit233-1995). More
recently, Glass Earth Ltd completed airborne geophysicaégs (magnetics/radiometrics and
gravity) of the Taupo Volcanic Zone in 2005 (Henderson Qfl5) and are drilling some of
the identified targets. Glass Earth Ltd also commenced regienal airborne geophysical
surveys (magnetics/radiometrics and EM) in Otago inudan 2007. Other recent
developments are exploration for gold offshore: placer golth@seafloor off the West Coast
(Youngson and Fraser 2005) and gold associated with seaflomttgdnal systems in the
Kermadec Arc (de Ronde 2006; Massoth and de Ronde 2006). Gold-bedcaigc massive
sulphide mineralisation in the Matakaoa Volcanics in thst Eape region has also been a
target for exploration (Christie and Brathwaite 2006b) ttogrewith exploration for platinum
group elements in layered igneous complexes of the SoattdIéChristie et al. 2006a).

An increase in commodity prices and international marketingNeiv Zealand's mineral

prospectivity have encouraged many new companies to expldtewnZealand since 2003
including Aurora Minerals, Australasia Gold, Auzex Resagir@&onaparte Diamond Mines,
CanAlaska Ventures, Continental Resources, HPD (their gctsspre now under the wing of
Glass Earth), Mathana Mining, Mercator Gold, Overland Ress, PFN and Paramount
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Platinum. This is in addition to Glass Earth and Seafielditess, companies that evolved in
New Zealand. Activity by this large number of new compaisiexpected to result in some of
the most intensive exploration seen in New Zealand forynyears.

Minerals information and databases

There has been an explosion of information availablenineral explorers partly through the
increased access to information in digital formdiggtal products such as CD-ROMs (e.g. Anon
2002, 2003) or via the www. The increased use ofgg@hic Information Systems (GIS) in
research and mineral exploration has revolutiontbedway spatial data is visualised. Recent
Government-funded prospectivity studies resultetierpublic release of a large amount of digital
research and exploration data (Anon 2002, 2003 igtoti et al. 2006). The digitising of mineral
exploration reports by Crown Minerals and their atdlity from the Crown Minerals web site is
also another example of the increasing ease of accegermation.

Databases managed by Crown Minerals and accessibiexww.crownminerals.govt.nz include
minerals permits, technical reports and a catalofidell holes and samples. The technical report
database is an annotated bibliography of mining compnihnical reports lodged with Crown
Minerals under the terms of prospecting and exploration perBtanned versions of many of
the reports can be downloaded from the database. The driltlatalbase catalogues core and
other samples submitted to Crown Minerals and is stordouincore libraries managed by
Crown Minerals and located in Paeroa, Gracefield (Wetimg Christchurch and Dunedin.

GNS Science manages several databases of New Zeattindasence information, and many
of these are accessible from www.gns.co.nz (e.g. MiMBhe main databases available in
digital form and of interest for mineral exploration and aesle are geological maps (1:1
million and QMap 1:250,000 series, Nathan 1998), a mineral deipwsittory (GERM -
Geological Resource Map of New Zealand, Christie 1988; striet al. 1994),
lithogeochemistry (PETLAB, Mortimer 2005), geochronology (iat et al. 2000), and
stream sediment geochemistry (REGCHEM - Regiondoeagon geochemistry, Warnes and
Christie 1995). The Metallogenic Map of New Zealandchagraph (Brathwaite and Pirajno
1993) is also an important source of information on metaliferals.

Significant websites

In addition to the Crown Minerals and GNS Sciencé wiges, several other web sites provide
information on mineral resources, exploration andimgi in New Zealand. The New Zealand
Minerals Industry Association’s web site (www.mialsrco.nz) provides information on the
minerals industry for public education, including dtemdable teaching modules for schools.
Similarly, Te Ara, The Online Encyclopedia of New Zealamas a Mineral Resources section
(http://www.teara.govt.nz/EarthSeaAndSky/MineralResourcgsfest provides information
on New Zealand minerals and mining at a level aimed agémeral public. Companies
exploring and mining in New Zealand maintain actiuitfiprmation on web sites including:

www.auroraminerals.com.au
www.australasiagold.com.au
WWW.auzex.com
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www.bentonite.co.nz
www.bpmnz.co.nZzeolite)
www.canalaska.com

www.favona.co.nz (Newmont Waihi)
www.glassearthlimited.com
www.heritagegold.co.nz (also Northland Minerals, Coromahtietrals and Prophecy)
www.marthamine.co.nz (Newmont Waihi)
www.neptuneminerals.com
www.newmont.com
www.oceanagold.com.au
WWW.pumice.co.nz

The Department of Geology, University of Otago has web gage gold in Otago and
environmental aspects of mining: www.otago.ac.nz/geologylfes/gold/otago.htm
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Discovery and Development of New Zealand’s Oil and
Gas Endowment — Half Empty or Half Full?

Mac Beggs, GeoSphere Ltd, Lower Hutt
mac@ageosphere.co.nz

New Zealand's petroleum potential has always had its eatasind its detractors, and from
time to time the former have been able to affect publicpatometimes to a dramatic extent.
The focus on opportunity has stimulated science funding and polibgsd times, and while

industry investment has waxed and waned mainly as a fanatioil prices, the somewhat

smoother level of effort on public-funded research togethdr avreasonably robust system
for the capture of high-value industry data, has resulted idélelopment of a knowledge

base we can be very proud of — a cup half full. The modern esglaration has delivered a
number of important discoveries on the back of this knowlddge, those of commercial
significance all being in the Taranaki Basin. Converfigdyincidence of dry holes continues
to feed skepticism as to the materiality of the natiomidoement, and at the very least
demonstrates that there is much more to learn befordigtisof enquiry can be considered
mature.

| have been invited to write this review of developmentsunknowledge of New Zealand’s
petroleum resources over the past several decades. Vdurty was suggested, and a shorter
period permitted. Unfortunately my recall of the past deaar two is somewhat unreliable,
so to fill out the story and maintain a level of schdlgrscommensurate with this
publication’s reputation I've elected to cast back not lgen seven decades — which
symbolically takes us to a key milestone — the passathe &fetroleum Act 1937.

In theory this Act, which transferred ownership of oil and gathe ground (undiscovered)
from surface land title owners to the Crown, would ftatéi and stimulate exploration
investment. The hopefully inevitable and near-immediate tresulld be discoveries that
would transform a land oozing with geological promise englobally significant producer.

World War Two can perhaps be blamed for the low quantity andtyjofkxploration effort
over the following 20 years, delaying the true birth of aroentially sustained industry until
the mid 1950’s. During this period, in which so many of therssageologists to ever
practice in New Zealand were being born, the joint venturedegtwodd family interests and
the imperial oil companies BP and Shell was establishexppty the best technology and
exploration practice of the day to a substantial portfofitioences on both sides of both
islands. Out of that arose, in 1959, the first unequivpcalinmercial discovery of petroleum
in New Zealand — the Kapuni gas field in South Taranaki.

This workhorse has been in production since 1970 (it had to theaihstallation of complex
processing and pipeline infrastructure and the development oérkemto consume its
product) and today accounts for about one eighth of New Zealaya$sconsumption
annually. While conceived as geologically relativelyfdiena domal anticline mapped from a
coarse grid of technologically primitive 2D seismic lin® Kapuni field has revealed plenty
of complexity some of which remains to be fully understoachigh CQ content, moderately
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heterogeneous reservoir sands, a system of late-stageténsional faults revealed by the 3D
seismic data acquired in the late 1980’s. Kapuni hasr swdduced over 800 petajoules (PJ —
that's 10° joules) of gas and over 60 million barrels of condensate faelatively small
number of wells, some of which were used to re-injecf@asuch of the field's life. Even
with the accumulated knowledge of the wells, and 3D seigh@anost recent prospect drilled
on the flank of the structure in 2003 was unsuccessful. A désprhaty.

The success of Shell BP and Todd with Kapuni led them to bringrerging technology of
offshore exploration to bear in the Taranaki Basin at aivelatearly stage, and a quick
success with the Maui discovery in 1969. This importanidatdn of New Zealand's
geological viability for material petroleum resourcegmiial coincided with a period when
energy and resources came to geopolitical centre sTdgefield’s appraisal and development
planning was conducted under the shadow of the first OPEC oik,shnd its production
commenced while the west was preoccupied with the 1979 encore.
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Figure 1: average annual oil prices (from BP Statistical RewieM/orld Energy 2006)

Government intervention was the order of the day in the 1%tXsearly 1980's, and a
number of energy programmes involved significant geoscienearaks and development.
Many bright baby-boomers were induced into geoscience quatifisaand careers. The New
Zealand Geological Survey initiated the Cretaceous-Cem&zoject, which was ultimately to
produce (between 1986 and 1999) a set of authoritative monographs agdspia-off
publications on the main prospective basins. Petrocorpestablished as a state-owned oil
company, and led the discovery of a number of oil and gats fielTaranaki.
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The 1980's saw a good deal of exploration investment by prisattor ventures as well,
including multinationals such as Shell, BP, Amoco and ARC@edisas small listed ventures
including New Zealand Petroleum, New Zealand Oil & Gad, ®outhern Petroleum.

Of course by the mid 1980’s, global oil prices had collapsedoa-OPEC reserves (in such
places as the North Sea and Alaska) were brought intodhieet. Exploration and production
companies struggled to make a profit let alone a case &stinnw frontier situations. A
dispassionate consensus of New Zealand’s prospectiviapant 1980 would note a simple
mode: Taranaki Basin, Kapuni Group sandstone reservoirgogdensate with a risk of high
CQ.. Fortunately, the discovery of the McKee oil field in 198@d a then sub-commercial oil
accumulation offshore in Moki-1 in 1983 illustrated some of the Uyidgrdiversity and
complexity, but as the grand frontier campaigns (most not&hipt's in the Great South
Basin) wound up without commercial success, exploration inesdtoontracted and became
concentrated in the low-cost theatre of onshore Taranak

Stimulated by the CCP programme and by a vast growth imisead well data from the
preceding exploration boom, the scientific evaluation oivNEealand petroleum potential,
albeit under-funded, has continued unabated except by the distracfigost-1984 re-
organisation.

Impact of Geological Science

The practice of petroleum geology involves the integrationwbétever knowledge and
technologies prove relevant to discovery, appraisal, dpsent and production of sub-
surface resources. Over recent decades and indeed phgibigspractice has been molded
by the consecutive emergence of important new paradignhe igeblogical sciences as well
as by stricter economic disciplines due to relatively édvand gas prices and hence, profits in
the industry.

The most important geological paradigm has been plateniest While the main elements
were worked out in the 1970’s, important refinement and applic&tisesource exploration

continues to the present day. New Zealand’s plate bouniaagien has attracted research
that has certainly informed our understanding of how the petnefgospective sedimentary
basins have formed. This remains a fruitful contributothee complexity of New Zealand's

evolution over time continues to be debated and explained.

During the 1980's, a radical new (or revived) approachratigtaphy — sequence stratigraphy
- arose within the oil industry and has gradually found widsspacceptance and application
to the prediction of the existence, distribution and chaiatiter of petroleum reservoir, seal
and source rocks. Again, recent and current lines of resegrafevealing important results.
Peter Kamp’s group at Waikato deserve special mention, & the GNS team and their
associates (local and overseas) who have elucidateddofrom the Mt Messenger sequence
of north Taranaki.
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Perhaps not truly a paradigm in the same sense, it ipgiieation of information technology
that seems to have driven progress in the sciencé afidigas exploration and development
through the 1990’s and the present decade. This industry must bef dhe most
technologically advanced in the world, and a vast arrainakasingly sophisticated and
scientifically robust tools are now available to thageo have the skill to combine the
computational power (Generation Y for the most part) witmdowndamental geological
principles. Now, an assessment of the uncertainty assdargth necessary conditions for
prospect viability, hydrocarbon charge for example, can dreowed by an increasingly
detailed knowledge of the character of source rock and itgéeras well as by powerful
numerical modeling of maturation, expulsion and migration.

Exploration in New Zealand today

Consumption of oil in New Zealand has largely been met earseas sources, although
self-sufficiency exceeded 50% for a few years of the 199@sr natural gas is a significant
and economically preferred source of industrial, commier@ma domestic energy, both
directly throughout most of the North Island and as a fuetlectric power generation. Gas
consumption has depleted most of the inventory of known, provedrves arising from
Kapuni, Maui and subsequent discoveries. More recent discevemeer development,
extend the cover for continuing consumption by a few years Heustistainability of the
important contribution hydrocarbons make to the national econatigsrupon further
discoveries and hence, increased investment in exploration.

With strong global oil prices, a domestic gas market caimgd (in the medium term) by
shortage, and an impressive array of both concept and teghretailable, the requirement
for well-educated geoscience professionals has returnegvéts Inot seen since the early
1980's. As in many areas, New Zealand struggles to achieedfective critical mass and is
still dependent on overseas sources for a significant gropaf the expertise as well as the
technology and the capital to invest in exploration and developmélgvertheless, the
research and academic entities provide a crucial degrélecal content” that inevitably
improves the effectiveness of what remains one of the tigh cost and high risk, yet
potentially lucrative and beneficial applications of ouesce in the modern world.

New Zealand is increasingly acknowledged as being the sglacé that might have the
geology to contribute material resources under currentaraddst economic conditions.

The potential extends beyond the proven geography of Taranaki,ilaneqwire solutions to
some substantial challenges in offshore regions that ahneréwtote and climatically hostile.
Taking an optimistic view of both the level of investmamd ¢he geological and technological
factors, it can be suggested that the New Zealand madetsand could be satisfied and
potentially, an excess exported. In fact, Maui gas has &georted in the form of methanol
(manufactured mainly in the former Synfuels plant neartak&)i, with a sharp reduction in
formal contractual reserves severely curtailing thiesafethe exercise in 2003.

Summary

Whether New Zealand’'s promise (as perceived by us optingats)and will be fulfilled
depends on the actual extent of the undiscovered endowment withiextensive territory;
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and on the quality of effort and capital expended in the se&elological science has been
the fundamental driver for historic successes, which weteconsistently sustained because
of a combination of global (low energy commodity pricesyl @omestic (limited scale of
demand) factors.

The opportunity to contribute to discovery and developmentfuither tranche of petroleum
resources, which constitute a highly convenient source of et@sglyich the world economy
and society is thoroughly attuned, is a rewarding andgatiscareer path for geologists.

‘... a ferocious competitive climate ... is providing incentivies pursue high risk/high
potential plays, often in remote or challenged settingspldEation in these frontier areas jis
being enabled by both return to fundamentals and thenext generation of basin concepts
and modeling capabilities”

From Current Petroleum Exploration Trends: Prudent Investments otidmal Exuberance?
Kurt Rudolph, ExxonMobil Exploration Company, AAPG Convention addrapsil2007

NEW ZEALAND ROCKS

Protecting New Zealand’s earth science heritage —
chalazoidites and cheniers

Bruce W. Hayward, Auckland
b.hayward@geomarine.org.nz

Chalazoidite = accretionary ball of mud, often tuff (also knowreesretionary lapilli or
“volcanic hailstones”).

Chenier = long, narrow, often sinuous, ridge of shell or sand forroeghly parallel to a
prograding shoreline, seaward of marsh or mudflat deposits.

What have chalazoidites and cheniers got in common? Véey ittt | like the alliteration and
both are formed by different forms of accretion. Bothratatively uncommon earth science
features that have examples listed in the NZ Geopresamiatrentory (Fig. 1), but | am sure
there are other excellent examples that should also béfiefnso that they may be protected
from the adverse effects of any future unforeseen develdpmen
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Fig.1Chalazoidite and chenier localities currently listed in Hi&Geopreservation Inventory

Chalazoidite localities

Tuffaceous chalazoidites are believed to accrete in aneikaden conditions, such
as when volcanic ash is erupted up into clouds. Chalazoiditgslso form inside water-rich
pyroclastic flows (e.g. Alloway et al., 2004). In Newalnd, chalazoidites usually occur in
isolated single beds within tuffaceous sequences and hawerdm®ded from both basaltic
and rhyolitic settings. Are there any andesitic chalazoidit®éew Zealand? Like most small-
scale geological features, chalazoidites are seenlyra few, relatively small exposures, each
of which could readily be lost, or hidden, through natural or hupnacesses and activities.
The aim of trying to protect chalazoidite-bearing exposigés ensure that there are several
easily-accessible sites where interested people candestudy examples.

Of the listed sites in the inventory, there has been on-goimggement issues with
the Liverpool St exposure in Auckland city (Fig. 2) overphst 20 years to ensure it does not
become overgrown with creepers nor hidden by the construdtianretaining wall. The
second Auckland city chalazoidite exposure occurs at lovati€int England and it may be
difficult to argue successfully to ensure its continued vigibés the adjacent beach is
planned to have sand enhancement in the next few years.
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Within the rhyolitic examples, one widespread pyroclafiter deposit around
South Auckland appears to have a characteristic intra-Bbalazoidite-rich horizon (Fig. 3)
seen in many places (Battey, 1949; Alloway et al., 2004).

Fig. 2. (left) Bed of small basaltic chalazoidites-5 mm diameter) from Lirpool St,
Epsom, Auckland.

Fig. 3. (right) Horizon of large rhyolitic chalazoidites (5-20 madimeter) from
Cochranes Gap, Awhitu Peninsula, south Auckland

Sites listed in the NZ Geopreservation Inventory:

Liverpool St tuff exposure and chalazoidjtesuckland city (R11/679 760). Bed within
basaltic tuff from Three Kings Volcano. In suburban road cut.

Point England chalazoiditeduckland city (R11/774780). Bed within Waiuku tephra (1 Ma)
rhyolitic pyroclastic flow deposit. At foot of low seéific(Moore, 1991).

Cochranes Gap chalazoiditedwhitu (R12/513479). Horizon within Waiuku tephra (1 Ma)
rhyolitic pyroclastic flow deposit. In low sea cliffs.

Whangamata Rd tephra sectionTaupo (T17/618831). Air-fall rhyolitic tephra beds (20 ka).
In road cut (Self and Healy, 1987).

Te Heu Heu Rd ash chalazoiditdgaupo (U18/721552). Air-fall rhyolitic tephra beds at base
of Taupo Tephra sequence (1.8 ka). In road cut (Houghton and WiB&®).

Chenier localities

Here | restrict the listings to sand or shell spitt tre parallel to the shore and
separated from it by marsh or mudflats. All the listéelssare from northern New Zealand and
in most instances mangroves have colonised the intertidalataudétween the spit(s) and the
coast. These northern cheniers are composed dominantly shétie of dead cockles that
have been transported across the tidal flats by sma#saend tidal currents.

Nowadays coastal and intertidal features are genenallg strongly protected from
reclamation and quarrying than in the past, and thus the theeel®eniers are diminshed.
New Zealand cheniers have been lost and damaged in the nmhséven today the
internationally-significant Miranda chenier plain continuedé degraded by removal of the
shell from many of the older land-locked cheniers. Thel &pts that run through the
farmers’ paddocks dry out faster in summer than the intervenudflat plains and thus tend
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to promote the growth of weeds, rather than good grassofRl of the old chenier improves
pasture and the shell can be sold.

In the 19' century many shell spits were quarried away (e.g. Pésland) to be
used as feed stock for the production of lime for building. &ldays there is a ready market
for shell which is widely used for gardens and paths, and indgtté most of it comes from
the Miranda area and can be readily identified by the co-aswerof small, rounded
greywacke pebbles.

Two years ago, a chenier in Shoal Bay on Auckland’s NortheSfieig. 6) was
modified at the cost of many tens of thousands of doltarthe cause of biotic conservation.
The nearby northern motorway was being widened for a bustteareby removing a strip of
dry shoreline used as a nesting site for endangered Newndeaidtterel. After considerable
lobbying, it was decided that alternative dry land above hitghrteeded to be constructed and
the ideal site was identified as the chenier, 50 m agayss some low mangroves. Shell, with
greywacke pebbles, was imported from Miranda and helicoptaredo create several low
mounds atop the chenier. These are readily visible byngaasbtorists and |, for one, find
them an eyesore in an otherwise natural coastal ares fidantified on planning maps as a
coastal conservation area. To my knowledge, the dottbeale yet to use these costly
artificial mounds.

Of the six chenier sites listed in the inventory, twousdn marine reserves, but the
Miranda chenier plain has only limited planning protection.

Fig. 4. Active shell chenier on the coast of the Miranda eneain.
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Fig. 5. Chenier and enclosed mudflat and salt marsh, Te MatukWBaeke Island.

Sites listed in the NZ Geopreservation Inventory:

Miranda chenier plain and active chenjefsrth of Thames (S12/146469). 13 chenier
complexes form plain with active accretion at shore.(#igVoodroffe et al., 1983).

Pollen Islangd Waitemata Harbour (R11/595805). Chenier island and active iaoemgt shell
spits. Pollen Island Marine Reserve.

Shoal Bay cheniersWaitemata Harbour (R11/676872). Several separate shellecheni
separated by mangrove forest from shore (Fig. 6).

Te Matuku Bay chenier and salt mar¥taiheke Island (S11/010826). Single shell/sand spit
with marsh behind (Fig. 5). Te Matuku Bay Marine Reserve.

Te Muri cheniers and salt marshfamaki Strait (S11/955740). Long shell spit with saltghar
behind.

Kidds Beach chenierdManukau Harbour (R12/726564). Several active shell spitsateda
by mudflats from shore.

Request for information

As you can see the number of chalazoidite and cheniertiesalisted in the
inventory (and consequently in District Schemes) is smaloif know of any additional
examples that you consider are worthy of inclusion pleaseisfanchation about them to me
at b.hayward@geomarine.org.nz. All currently listed siresin the northern half of the North
Island. This is understandable for chalazoidites, but stinele are sand or shell spits that
qualify to be called cheniers further south.

GSNZ Newsletter 142 (2007) Page26



References

Alloway, B., Westgate, J., Pillans, B., Pearce, Newnham, R., Byrami, M., Aarburg, S.
2004. Stratigraphy, age and correlation of middle Plest®cilicic tephras in the Auckland
region, New Zealand: a profilic distal record of Taupo ¥oic Zone volcanismNew
Zealand Journal of Geology & Geophysits 447-480.

Battey, H.M. 1949. The geology of the Tuakau-Mercer aregkland.Transactions of the
Royal Society of New Zealamd: 29-55.

Houghton, B.F., Wilson, C.J.N. 1986. Explosive rhyolitidcemism: the case studies of
Mayor Island and Taupo volcanoes. Tour Guide Réw Zealand Geological Survey Record
12: 33-100.

Moore, C.L. 1991. The distal terrestrial record of expshyolitic volcanism: an example
from Auckland, New Zealan&edimentary Geologg4: 25-38.

Self, S., Healy, J. 1987. Wairakei Formation, New Zed! stratigraphy and correlatiddew
Zealand Journal of Geology and Geophy$l6s73-86.

Woodroffe, C.D., Curtis, R.J., McLean, R.F. 1983. Deprlent of a chenier plain, Firth of
Thames, New Zealaniarine Geologys3: 1-22.

Fig. 6. Low shell mound that was added by helicopter to the top of a Shoeh&aier, beside
Auckland’s northern motorway. Mt Victoria scoria cone sits beyond.
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Sculpture at Dorrie Leslie Park, Wellington

Bill Watters,

This note is to supplement a short article | wrote in Mettes no 135 (November 2004) on
rock types in some Wellington sculptures. The one showmeia¢companying photo is based
on one of the famous moai of Easter Island and was peesbythe President of Chile to
mark the friendship between New Zealand and his couniy sTatue, which is 2.2 metres
high and was carved from a single large block of Hinuerarligrite, stands in Dorrie Leslie
Park, a small reserve near the entrance to Lyall Bagre is also (not shown) a
commemorative plaque detailing the background leading tdaberpent of the statue.
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The first GSNZ noticeboard

Simon Nathan,Wellington

The Geological Society of New Zealand has always had amgstfocus on providing
information about geological features to the general pullver the years this has led to
considerable voluntary effort by members in producing guidebookpamghlets. It is worth
recording the erection of our first noticeboard, espscallit is still standing today.

There has always been debate about whether noticeboards effecive way of
publicising geological features. They can be located rigta feature — or tell people where to
look — but they are subject to vandalism. About 1969-70 Noramttibrook decided to try an
experiment erecting an informative noticeboard at the Weiézk Fault in the Upper Buller
Gorge, which ruptured during the 1929 Murchison earthquake. I'msoe who was
involved, but my guess is that Gerald Lensen helped prefpatext and diagram, and that it
was drawn up by one of the Geological Survey cartographérenWansferred to a metal
plate, Norcott prepared a plastic cover and put galedrifse edges to keep out the rain.

In 1971 | was working in the Geological Survey office in Gneyth, and large
parcel arrived containing the noticeboard arrived from thiswBgs freight office, with a
request from Norcott that | arrange for it to be ewkae the site. | was about to leave
Greymouth at this stage, so | passed it on to Mike Johnstdielson who arranged for
Automobile Association to erect the sign. Over 35 yedss lais still there, in pretty good
condition. There are no bullet holes, and no-one has scratchgaasie cover. It stood
uncovered for a number of years, but now sports a shingledeedfng maintenance.
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If you go to the site today, there is a large car-parkhfe swing-bridge (reputedly the largest
in the southern hemisphere) a few hundred metres to theoeaste( Murchison side). You
need to walk back along the road to the west — taking catesasarrow — and you will see
the GSNZ noticeboard on the left (south) side. Originally gould look across the river and
see the 1929 fault trace cutting across the last glacitgiraces.

An AA signpost on the north side of the road also marks tteetofff the road. If
you scramble a few tens of metres into the bush behind tleelboard you may be able to
find an old water-race that was offset about 4.5 metreagithie 1929 earthquake, and helps
mark the exact position of the fault.

There is a tiny sliver of Tertiary rocks preserved altmg fault, and detailed examination
shows evidence of a complex structural history. If you ctlessuspension bridge, its worth
scrambling down to the river to look at the deformed sewlisnghich are well exposed there.

References
Berryman, K.R. 1980: Late Quaternary movement on the WhitekCFault, South Island,
New ZealandNew Zealand journal of geology & geophysics 23-102.
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| PEOPLE

The Kingma Awardee 2006

lan Smith and Louise Cotterall, Geology Programme, School of Geography,
Geology & Environmental Science, University of Auckland

Dr Ritchie Sims of the Department of Geology (now parhef$chool of Geography,
Geology and Environmental Science) has been awarded the 2006 Kéwggnd by
the Geological Society of New Zealand. The Kingma Awacogaises the important
contribution made by technicians in the earth sciences inZé¢aand and is awarded
annually to the outstanding New Zealand Earth Science teghritihat year.

Ritchie has worked in the Department
of Geology for 19 years as technician
responsible for the Electron
Microprobe and general
instrumentation and electronics. He has
a PhD in Chemistry, and also manages
the Thermal Analysis facility used for
mineral identification and coal
characterisation. During that time he
has assisted numerous students through
the technicalities of collecting scientific
data and has been a mainstay of many
staff research projects. Ritchie is
innovative, inventive and curious, he is
a thinker. He is extremely able and has
a wide knowledge of the way that things work and is alwayeus with his time.

Dr Ritchie Simms

Perhaps the best illustration of Ritchie’s ability is b@ution to the problem of
replacing a 20 year-old electron microprobe that waseagid of its days. Faced with
the impossibilty of raising $2,000,000 for a new instrument, hRitédocated and
relocated a used electron microscope and then converted oit aimt electron
microprobe. Thus he essentially built an electron microprobaljout a tenth of the
cost of a new one and he did it within budget and within the fiame required. We
recently completed an international bench-marking exercisettendiata from our
‘new’ probe is demonstrably of high quality.

Outside work, Ritchie is now applying these talents to tingewith a growing
collection of modern and antique motor scooters. So watcfoohim on Sundays as
he terrorises Grey Lynn pedestrians. From an article in the SGGES
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50 years of mapping

At the Kaikoura Conference, a poster was displayed reprodRandrazier’s sketches from
Newsletter 51 of NZGS geologists involved in the 4 mikgpping programme in the 1950s
and 60s.

More sketches (by anonymous artist “Hal Fanglegraben’® wfered of geologists of the
1990s and 2000s involved in GNS's QMAP programme.

A competition was run at Kaikoura for the person who coetdgnise the most faces with
three points scored for each correct "four miler", andpmiet for each "Qmapper". David
Smale was closest to maximum 50 points with (reputedlyod@s. How well can yodo?

Answers on page 36

GSNZ Newsletter 142 (2007) Page32



More NZ Geological Survey History
John Mackie, University of Otago

A bit of NZ geological history, taken, probably in late 1929mwone of Horace Fyfe's field
seasons in the Waiau area of North Canterbury when we weperjng for a flying camp up
the Seaward Kaikouras. The people in the photo are.defight: John Mackie, Otago
University student (field assistant), holding pack-hqgr&gm Sylvester, staff, Canterbury
College Geology Dept, Johnny Rodgers (cook), part-tiniejoc
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A Tribute to Phil Maxwell

Jack Grant-Mackie, University of Auckland

The following is a slightly abridged version of an addgisen at Phil's memorial gathering
in Timaru. It is primarily concerned with Phil's contrilons to the Society’'s Newsletter.

Science in New Zealand, and especially the paleontology cortynhies suffered a blow —
we have lost someone who has been an unwavering supporter ohdandate for
paleontology, and a contributor to paleontologic knowledge.

Phil saw the huge divide, denied by others, between Scienceedigtbi® more especially,
between evolution and creationism/intelligent design’. Hes wafierce defender of the
scientific method and of objective analysis, a trenchdtit of spurious pseudoscience and of
attempts to replace scientific enquiry with blindHait

This was not by writing books or giving
speeches at meetings — this was not his
style! But by a series of short articles in the
newsletter of his professional organisation,
the Geological Society of New Zealand,
articles that came under the titl®aleo
Potpouri — Random notes on fossils and
stuff'.

These articles are not attacks on religion as

such, but on literal interpretations of the

Bible regarding a short age for the Earth (c.

6000 yrs, vs 4.5 billion), all fossils being

products of Noah’'s flood, creation of each

species by a supernatural being. He was also Phil Maxwell

hot on those who twisted scientific evidence for

fundamentalist purposes, or manufactured spurious evidence dfiilseled human-like
footprints into dinosaur footprint trails).

Much of this material Phil gleaned from the internet, & bbsvebsites — his articles always
urged others to look at these blogs themselves — anddré/spent much time surfing the net
himself. In fact, he subtitled hiPaleo Potpouri'as a ‘sort of off-line blog’!

Phil also raised other very serious issues, showing his caeaern for the health of
paleontology and the preservation of our scientific heritége:illegal sale of smuggled
Chinese fossils, the protection of NZ fossil sites fammmercial exploitation, an appeal for a
NZ paleo website to be launched, etc.
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Throughout all one finds Phil's quirky sense of humour, mostcedhein his choice of a
series of ‘Stray quotes’;

David Hull: “Evolution is so simple, almost anyone can usigerd it!”

Douglas Adams: “Human beings, who are almost unique in hévwengbility to learn from
the experience of others, are also remarkable for the applisaclination to do so.”
Voltaire: “Doubt is not a pleasant condition, but certaistgbsurd.”

The Geological Society of NZ will be much the poorertfe absence of Phil's contributions!

In his work, Phil I think was a perfectionist, uncompromisingymg to wring all reasonable
conclusions from fossils and other data at hand. Hededisated and consistent in this, and |
suspect this caused dissatisfaction among his superiotsheBoelieved it important to try to
uncover the whole picture.

Phil Maxwell will be missed by his family and by many catiees.

PETER B. (Sam) MALING, 1912-2006

Simon Nathan,Wellington

Peter Maling was a foundation member of the GeologiceleBoof New Zealand, and was
still a member 51 years later when he died in December 2006 94ehe was probably the
oldest member of the society, and certainly one of theafBwse geological experience went
back to the 1930s.

Born and raised in Canterbury, Dr Maling had a lifelongriest in the natural world. He
studied at Canterbury University College in the early 193@snrsng the changeover from
Robert Speight to Robin Allan. His experiences during thosgs dae recalled in
Reminiscences of the Geology Department at the University ofr@amteN.Z. Journal of
Geology & Geophysics 9(4): 381-4, 1966.

Few people undertook graduate work in geology in the 1930s. Malimgleted an MSc with
a thesis on the geology of the Kakahu area, south Canterbd§3¢4, and then set off for
England, planning to do a PhD at the Royal School of Mineomidn. Jobs were scarce at
the end of the depression, and when a job was offered by the-kagian oil company (later
BP) he jumped at it. This led to two years doing recosaate mapping in remote parts of
Iran. The blistering heat took its toll, and when he retutaéandon in 1937 he decided on a
career change to medicine. Maling was working as an inte8hBhomas’ hospital in London
during the blitz. His courage rescuing patients and apliestwhen the hospital was bombed
led to the award of the George Medal, one of the highesmildary honours “for acts of
great bravery”. Later he enlisted in the British arneyyig in military hospitals in Sicily and
ltaly before going to Greece to help restore medicalices after the German withdrawal.
With his English wife and 2-year old son he returned to Chrsth in 1946, setting up
practice as a GP which he continued for over 30 years.
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Outside the medical world, Maling had wide-ranging interastdal history and natural

science. He retained contacts with the geological contgwiften accompanying Max Gage,
Doug Campbell and others on field trips. He had a sharpoeyfedsils, and a number of his
collections are recorded in the Fossil Record File. kamgle, on a tramping trip in 1961 he
recognised a rich locality of Kaihikuan age in Carney Cradkiputary of the Rangitata River
(recorded as 135/f9505), which has been the subject of sulbsestuey.

In the historical area he published a number of books and pampidktdingSamuel Butler
at Mesopotamig1960, reprinted 1984), and tfierlesse Paper§1958) giving a view of the
early days of settlement in Canterbury. In later yearsdwame interested in identifying and
collecting the oldest maps of New Zealand. It waSicdit and expensive to publish illustrated
atlases of historic maps, so he tackled it by obtaining sphsos that covered the cost of
producing limited editions that were highly prized by collextddis final book,Historic
charts and maps of New Zealand, 1642-18vV&s published by Reed as a limited edition in
1996. Having covered their costs, it was reprinted at & raffordable price in 1999, and is
highly regarded as a reference on early New Zealand captogr It includes a number of
maps by well-known geologists, including an 1870 map of the pkadwn central part of
the North Island by Hector, Hochstetter's map of the Aucklandinee, several maps of
Canterbury by Haast, and ends with Hector’'s 1865 geologiaplof New Zealand.

50 years of mapping answers
Top to bottom, left to right:

FOUR MILERS

Don Gregg, Bob Hay, Jim Healy, David Kear

Ko Kingma, lan McKellar, Jim Schofield, lan Speden

Pat Suggate, Bruce Thompson, Guy Warren, Bill Watters

QMAPPERS

Graham Bishop, lan (Mo) Turnbull, Jane Forsyth, Mike Johngiidke Isaac

John Begg, Julie Lee, Simon Nathan, Mark Rattenbury

Richard Jongens, Simon Cox, Colin Mazengarb, Steve EdhrDokiyal Townsend
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| GEO-EDUCATION

Geoeducation Special Interest Group

At the recent NZGS meeting in Palmerston North there wagsush to revitalise the
Geoeducation Special Interest Group, particularly with théicition of Jenny Pollock
(Nelson Girls High School) in the form of a keynote talkiamth System Science in schools.
The group is now established, under the leadership of Jendyneluding GSNZ National
Committee representatives Jan Lindsay, Dan HikurodaridBassett.

Jenny has taught Earth Science/Geology all secondary lemelyas been an examiner and
developer of resources. She has been involved at all lefvée implementation of NCEA
and recently the new curriculum. She is currently the vicsigeat of the New Zealand
Association of Science educators, and we are excitedhbdias agreed to lead our group.

It seems that Earth Science teaching has been undergoing eegaletion over the last few
years and Earth Systems Science (the interaction of teplgere, hydrosphere, atmosphere
and biosphere) is being taught at schools rather than stragghtddy. Hopefully this new
curriculum will reflect similar shifts in teaching attiary level.

The group has a number of possible initiatives to discuss, ingltise development of new
resources and teacher training based around the new curricaldia,possible Earth Science
school competition leading up to the next GSNZ conferenceueiNber.

You are invited to join!

Jenny Pollock Nelson Girls High School qgifamily@xtra.co.nz
Glenn Vallender Ashburton College ge.valle@idra.co.nz

Kathrin Otrel-Cass ~ Waikato University (Education) kathrino@waikato.ac.nz

Anne Hume Waikato University (geo-scieedg annehume@waikato.ac.nz
Kari Bassett University of Canterbury (Geology) arilbassett@canterbury.ac.nz
Jan Lindsay University of Auckland (Geology) j.lindsay@auuttlac.nz

Dan Hikuroa University of Auckland (Geology) d.hikuroa@aanokl.ac.nz

Leah Moore University of Canberra (Education) leah.moore @ canbeéu.au
Hugh Grenfell Geomarine Research h.grenfell@geomarinezorg
Alan Munro Southland Boys High School munroa.j@xtra.co.nz
Daphne Lee University of Otago (Geology) daphne.lee @stonetame.ac.nz
Simon G. McMillan Kaikorai Valley College simmysgm@inail.com
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Geo-education Special interest Group—continued
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Growth in mining hampered by a lack of geoscientists

Gregory Webb, Queensland University of Technology

Australia is often called the “Lucky Country,” and inist just a good slogan, it is true.
Australia is one of the last nations on earth wheregopulation and abundant natural
resources can support a western, resource-dependeptdifetste type to which we have
become accustomed - and still protect our natural envirdrioyeadlowing future
development to be carried out in a sustainable way, but oualisalsle” future is in jeopardy.

While everyone is familiar with the current skills cristhere are too few tradesmen, skilled
labourers, nurses, and so on - few people outside of theigleos industries have recognised
the severe shortage of university-trained professiondl®se industries. Australian
universities currently are not producing enough geosciencespimfals to meet demand.

And now, more ominously, there is an increasing shortfatademic geoscientists at
Australia’s universities, and that shortfall directlgpardises our ability to train the future
geoscientists that Australia requires. Under the cur@rdrgment university funding model,
low student numbers in the geosciences are causing the dongaid or closure of
geoscience departments, so drastically limiting the bnezdjeoscience expertise and
experience available in Australia’s university sector.

If the downward trend continues, it may become impossibiesiet Australia’s future
educational, training and professional needs in this criiesl.

So, why should we be worried? Geoscience is fundamentgligriant to Australia’s future in
three ways:
1 geological resources drive a large percemftf® nation’s economy;
2 sustainable development, encompassing environrpeoiattion, depends heavily
upon geoscience; and
3 geoscientists produce most of the data thaequired to understand climate change.

The Australian Bureau of Agriculture and Resource Econorefsrts that export earnings
from mineral and energy resources in 2005-2006 were more thasillgén and forecasts that
those earnings will rise to $110 billion in 2006-2007. By cotspar farm commodities
exports are forecast at $29.3 billion in 2006-2007.

The minerals and energy exploration industries (or extraictdigstries) that drive this huge
part of the nation’s economy depend on professional geostseiftoth geologists and
engineers. In addition to export earnings, the extractive inelsigtrovide direct tax and
royalties to state and federal treasuries.

For example, the Queensland Resources Council estimat€dugrsland’s extractive
industries will contribute over $1.5 billion in direct edifes to the state government next year.
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Other commonly overlooked benefits include direct contrilmgtio infrastructure, such as
roads, ports and rail systems, which are heavily dependarsters’ fees from extractive
industries; and it is worthy of note that extractive indestare particularly important in rural
and regional Australia. In many cases these industriegspensible for a large percentage of
regional economic development and infrastructure: enties¢n rural Australia owe their
existence to the extractive industries.

But it is not all about economics. Although geosciencernswonly linked solely with the
extractive industries, it is in fact a highly diversédjencompassing the core disciplines in
areas such as hydrology (water supply and quality), catcrandmaterways management,
mine remediation, hazard analysis (earthquakes, tsuritooids), geotechnical analysis for
construction, soil conservation, inland salinity, coastakion, acid sulphate soils, and others.

It is geoscientists who are playing the lead rolegsearch to understand our changing
climate. The record of climate change over the ladtamilears is contained in sediments
from lakes and the deep ocean, corals from the GreaeBReef, stalagmites from caves, and
ice cores from glaciers; all are studied by geoscientis

At the same time, palaeontologists are documenting taetefbf recent climate change on
Australia’s ancient faunas and ecosystems. Without suctweatannot begin to predict
Australia’s future climate or its likely effects on ounveonment.

However, we currently are producing fewer professiorakgientists than are retiring from
industry due to a demographic bulge in the average ape pfofessional workforce
(currently well over 50 years).

On top of that, the Minerals Council of Australia has catet that growth in the mining
industry over the next decade will lead to the need foutalh600 new geologists and
engineers, and those figures do not include the oil and gastiies. As our most skilled and
experienced professionals retire, it is unlikely that thiiybe replaced in number, and it is
probably impossible for them to be replaced in kind.

Disturbingly, despite the great number of jobs and incrediiigly salaries for new and recent
geoscience graduates (for example, $55,000 to more thard8Q@0year), student numbers
are low. These low student numbers have impacted on utiz®wes the same time as a wave
of economic rationalisation in university funding.

Universities are now funded on a formula based primarilstodent numbers. There is no
strategic oversight to ensure that critical skills Wwél taught across the nation; offerings are
increasingly market driven and based on the decisionsrofliag high school students.
Disciplines that are expensive to teach and have low studebensi,such as science and
engineering, provide inadequate income and increasinglyeanredias drains on struggling
university budgets.

The net result has been downsizing of teaching staff, ngafimany departments into
combined schools with other disciplines, and the closingtifeedepartments. Of 28
geoscience departments in Australian universities in 1989 five independent geoscience
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departments remain. In Queensland, the last independent StRaotloSciences at James
Cook University merged this year into a combined SchoBlaoth and Environmental
Science. Hence, a state that single-handedly ranks amolaggést coal exporting nations in
the world, lacks an independent geology department in anywfiitsrsities.

Also worrying is the fact that the degradation of uniwgmdépartments in the geosciences has
been a global phenomenon. For example, the American Asisocof Petroleum Geologists
reported that only 430 geologists graduated with Bachdkmeees in the United States in
2005! That compares to just over 100 geology graduates inafagiver the same time
interval according to the Department of Education Sciencdaiding. Global competition

for geoscientists will only increase.

So why are student numbers so low when jobs are so pleaid salaries are so high?

First, employment in the extractive industries has traditlg followed global economic
cycles, and the last major downturn in the late 1990snafty professionals seeking other
lines of employment. However, that cyclicity in employris now buffered by the bulge in
retirement-aged professionals and increasing employmém nvironmental sector.

Second, there is a poor public perception of the extraictikestries, based largely on one-
sided, poorly informed and unfair criticism by parts oféhgironmental movement. Only a
tiny fraction of Australian land is affected by the “dredidenining industry. In reality,
agriculture and urban sprawl do far more environmental dar§ige mines may be
unsightly, but they are ephemeral. They must be rehatditatd, as far as possible, returned
to native habitat once the mine runs its course. Landedilior agriculture and for human
occupation and development, on the other hand, remains dedoaeieer.

And can we do without the extractive industries? Look aroundvwmrever you are and
remove all the stone, cement, bricks and other ceraalithe metals, glass and even plastics
(which are petroleum-based), and what do you have left? Ysitfireg amid wooden boards
with nothing to hold them together, soft paper, and natiloeds like wool and cotton.

That is the house of cards we live in without the extradgtistastries, and never mind energy.
You'll be in the dark, because there will be almost no pgeeeration, no wires to conduct
electricity anyway, no solar cells, and not even a eafdicause candle wax, like plastics, is a
product of petroleum. And by the way, the wood came from hggginatural habitat or from

a plantation that replaced a destroyed natural habhateXtractive industries are not the
environmental villains here; we share that distinctiotectively.

Third, geosciences are poorly understood by Australian studecasise they are very rarely
taught in high school. In Queensland only 20 of 700 high schagisttgeology units other
than modules buried in multi-strand science courses in 2@3&arRch has shown that students
are unlikely to enter universities to major in subjeeta that they are unfamiliar with. Hence,
geology is poorly subscribed; most students shift intooggrdrom other majors after they
entered the university to study a different, but more farfield of science. The closure of
even one geoscience department removes potential prof@ssimm the future labour force.
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So what can be done? We must increase the numbers of geesstiedents in surviving
geoscience programs, both to produce more graduates) helh those departments survive.
If you know any bright high school students nearing graduatiorvwelm challenging, well-
paid careers, and love the out of doors, tell them alemsogence. You can also lobby your
state education boards to have geosciences added mbhetasichool curricula. Everyone
lives on this planet and would benefit from knowing more abowt it works.

We must also encourage industry to support our universitibite industry has endowed a
few teaching chairs in mineral-related engineering and tigcgetroleum geology, much
more direct support of university departments is needeticydarly for geology, which has
received far less attention than engineering. With haghnsodities prices and record
company profits, there has never been a better timaduostry to invest in the training of
their future work forces.

Finally, we must encourage the federal government to funersitly disciplines that are
critical for long-term sustainability, even where student rensare typically low. It must
ensure that critical teaching departments remain viatitesiface of low student numbers.

The “bums on seats” funding model is not a strategy for futeegls. As with brain surgeons
and other technical specialists, we may not need to producsatids of geologists or mining
engineers every year (although we currently may need those re)nihe we need to ensure
the steady supply of a smaller number of high quality, well eddqaofessionals every year.
The current university funding model makes that outcome inagigsifficult.

So, support your university system. You may never olaiaireed a university degree
yourself, but the quality of your life commonly depends on eaplo have one. A well-
funded tertiary education system is not a luxury; it is @ssty. Our future is at risk.

First published in The Australianon November 22, 2006.

Editor's Note: Published with the author’s permission whoesrit
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Editors note:

| guess they were too skint to advertise with us, but does angonéo help me get our NZ

universities and institutes as well as mining companies to askéhéir NZ geo-science jobs

in our newsletter?

Note also the vastly larger contribution mining makes to Aliatwhen compared to

agriculture. And what does NZ rely on? At a recent AusIMMingeétwas reported that NZ

makes more from gold than from wine, despite the media hoopla latténe
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Draft New Zealand Science Curriculum

The following letter was sent by our Presideeith Lewisin November 2006

Introduction:

The Society has long had an interest in science education, inyartsecondary
school Earth science. A Geoeducation Special Interest Group hapaetesf the Society for
many years and a great deal of time, energy and resources bydualimembers, their
organisations, and the Society in general, has been expended in a vaaigaisTivese have
included producing a wide range of teaching resources for schools arttetsaacting as
mentors (e.g. RSNZ teacher fellowships), organising annual Earth ecteacher days,
leading field trips, visiting schools and judging science fairs and diwvgrprizes. A present
example of our commitment to schools is a major publication currenglyoduction which
details the various aspects and the current state of New Zealandls $t2ences. This large
monograph is aimed at a secondary school audience and we intend thatbie w#ht to all
New Zealand intermediate and secondary schools free of charge thrpogisosship.
Another would be the contribution of members to the Te Ara on-line lepagdia
(www.teara.govt.njz a great educational resource.

The Society endorses the American Geological Institute’s educatitement that
“If we intend to live on (and with) this planet, we truly needinderstand how it works, and
to understand the interactions of the many components that make up the THear Earth
sciences provide an integrated and inter-disciplinary approach to a true stadeing of our
planet. Earth science includes and applies knowledge from biologmisthe physics,
ecology, and mathematics. Earth science education also improvesidtiticking skills. It
offers a historical perspective and improves our ability tafmtefuture events. To understand
Earth processes that affect us now and tomorrow, geoscientist§fdo@vidence of what
happened in the past. This connects students to the past, as welllasgihglthem to think
about the future.” A good example of this is the contribution ofttEacientists to our
understanding of climate change.

Draft Curriculum statements - Earth cycle components

Levels One and Two (Years 1-7)

Observe and describe local natural features and how they can change.

Levels Three and Four (Years 3-10)

Investigate the cause, rate, and signs of change of natural features

Level Five (Years 7-12)

Investigate the processes that shape and change the surface bHaehe

Level Six (Years 9-12)

Understand how plate tectonics shapes the structure of planet Earth.

Level Seven (Years 10-13)

Use understanding of plate tectonics to explain aspects of the&Zblland continental area.
Level Eight (Years 11-13)

Understand the cyclic nature of plate tectonics and usetthiavestigate aspects of New
Zealand's geological history.
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Curriculum comments:

There is little in the statements for teachers lacking an Esgibnce background
and good resources to “get their teeth into”. The statements neeé aoatent and direction.

The use of the word “cycles” is somewhat dated and perhaps Earth systems
Earth processes better describes the way Planet Earth andiitsias changed through time.

A progressive development of knowledge from Levels 1 to 5 appeaeslacking
with a deal of repetition occurring. Levels 6 to 8 need tddsitéd out much more.

The fundamentals of Earth science appear to be lacking throughout. @tese
necessary to have understanding of theories such as plate tectoifeut\§uch knowledge
the theory becomes faith based rather than being critically anabsedience demands.

A great deal of “Planet Earth” is not included at all it seems/eBgy per cent of the
planet is covered by oceans yet oceanography doesn’t get mentioned. Fpleetkemfiocean
conveyor" is at least as important to what happens in the next 108 geg@late tectonics and
even if you are only thinking in terms of geology, it is jusiritisal to the past changes.

One of the key reasons that Earth science study is impoganissing - societal
relevance. Relevance to Natural Resources (oil, coal, metgégegates): how rocks differ
from other solids; how they are formed; "if it isn't grown, itié1ed". Relevance to Natural
Hazards (volcanoes, earthquakes, landslides, flooding, tsunamljveven an active Earth;
how safe is your town?

The study of evolution appears restricted to the Living World str@ihd "deep
time" aspect of geology (fossils, stratigraphy, evolutionhéssurely the domain of the Earth
sciences and is absent in other sciences. Changing NZ or; Gondwarfatesds are studies
students can readily relate to and excite interest.

Plate tectonics theory is “merely” a unifying explanation foe above.

The opportunity for crossover with other strands does not appear to be appen
For example to Chemistry / Geochemistry; Palaeontology, evolutBiology; Physics /
Geophysics.

What is taught is controlled by the assessment standards and theset available
but are derived from the curriculum statements albeit witergelmitations. The key level is
Level 6 where the largest proportion of students study for NTBi&. level is limited by the
focus on plate tectonics. Level 6 “interacting cycles” seaim be hinting at climate /
environmental change but it needs to be made clearer that itdsabtsut “life on Earth over
time”. The intent of this aspect of interacting cycles isahesr.

Serious consideration should be made for the support of having Earth &cienc
resourced and valueds a stand alone Science at Levels 7 and 8. Until this happens, it is
likely that the decline afandidate numbers will continue. There is an increase is numbers
gaining credit at curriculunlLevels 4 and 5 (40% of all credits gained in Earth science in
2005) at the expense of the higherel AS 90190.

Additional comments on Earth science education

We are extremely concerned that the since NCEA Level 1 waduogd in 2002
Planet Earth and Beyond (PEB) achievement standards and participatiorbeenesteadily
decreasing. Why?

We are also aware anecdotally that PEB is being dropped in many schéalour
of topics such as Physics or Chemistry (NB currently only ab#ubf candidate results in
Earth science are gained from curriculum levels 7 and 8. In slewtsthools actually offer
t
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these for students). Assuming all four strands of the sciendeutum have similar status we
wonder what the reaction would be if any of the other topics werpdd?

We are also aware anecdotally that in some schools teachers with dnseamce
background are being required to teach Physics, Chemistry, MathsotgBirather than
Earth science.

Similarily the resourcing of schools to enable them to effegttealch PEB appears
to be poor. If the declining student participation in PEB is real therbiggest single issue is
teacher support and resourcing. Students take what courses and modulasgintethem by
their teachers: thus it is the teachers / schools that aredagEarth Science, not the pupils.

In the short to medium term existing physics, chemistry ahodyi teachers need to
given more resources, confidence and interest to teach Earth sciertbe medium to long
term there must be encouragement for increased numbers of geolapatgsato become
teachers in Planet Earth and Beyond.

REVIEWS |

Charles Fleming’s Cape Expedition Diary, Auckland

Islands, 1942-43&dited by Mary McEwen, 2006, McEwen Associates Ltd, 12
Tisdall St, Karori, Wellington

Bruce Hayward, Geomarine Research, Auckland
b.hayward@geomarine.org.nz

When | heard that Mary McEwen, one of Sir Charles Fleminigiughters, had edited and
self-published Charles’ three and a half diaries of his year one day (25/2/42-25/2/43
Wellington-Wellington) as a coast watcher on the Aucklanddislal immediately ordered a
copy and have been dipping into it ever since. Not so long eggdIMary’s biography of her
father (Charles Fleming, Environmental Patriot: A biograp?2§05) and | saw this new
publication as an opportunity to find out more about exactly Homg$ operated down in
those cold, weather-beaten islands during some of the dddyesof the second world war. |
knew Charles only in the latter part of his life (1970s-1980s) eriodically one heard
mention of the secret Cape Expedition and his coast- watchataghe sub-antarctic islands,
but | had never really sat down and quizzed him on what itlikeslown there. My interest
was heightened by a two week visit that | made severas yam to Auckland and Campbell
Islands, during which | was fortunate to see the remainwafof the coast-watch huts, at
Tagua Bay (Auck. 1.) and Tucker Cove (Camp. I.).

The huts were located where they could not éxe s visiting ships. Associated with
each was a small shelter high up the slopes, which waseshdrom dawn to dusk as a
lookout for any signs of enemy ships. Each hut had five men apdaibleit in turns to be on
watch. If an enemy ship was seen then their radio openatsrto send word back to the
mainland, but Charles’s diaries make no mention of whettesr had a plan of what they
would do if their presence was noticed. Because the huts hidden away | ha