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The NZ Geochemical Group web page is at:
http://www.otago.ac.nz/geology/nzgg/nzgg.html

"I see the Geochemical Group as part of the New Zealand
scientific community, that is the scientists of the Universities,
Government and private enterprise. The prime purpose of this
newsletter is to foster communication between members of this
community who have an interest in geochemical work in
common.
Success of the Newsletter depends on all members being
contributors. Let us hear, therefore, about your research and
your views of the development and aims of the group. There
should be plenty of material, as studies in applied,
compositional, isotope, mineral phase equilibria, organic and
solution geochemistry are in progress and New Zealand is an
excellent natural laboratory for such investigations."
J. Rogers, first Chairman of the New Zealand Geochemical Group, in
his Introduction to the first issue of the Newsletter, November 1965.

Formerly NZ Geochemical Group and
incorporating the Mineralogical Society of
New Zealand

Brrrr!
p6

Editor:  R. B. Glover, 33c Brandon Road, Glen Eden, Waitakere City 0602, New Zealand
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The Group welcomes anyone with an interest in geochemistry.
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New Zealand members NZ $10.00 for 2 years
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Editor’s (brief) Note:

Thank you all for your support at the Dunedin Conference. No field trips were cancelled in spite of the icy
weather. As noted below by out new President, Jenny, we have changed our name and this is reflected in
our bank accounts. In future please make out any cheque to NZ Geochemical and Mineralogical Society,
or NZGeMS. Please note also and small, (25%) increase in subs. I note that the subs were last change at
the Nelson Conference in 1987, 20 years ago!

Please continue to support the Newsletter. We need your contributions to keep the material varied and
interesting.  We have notes on a number of upcoming conferences. If you wish to use us to advertise your
meetings just write the words. Now, over to our new and recycled President Jenny.

Dick Glover

- - - - -
Introducing :

 The New President
Jenny Webster-Brown

A (long!) word from the incoming President…

This is my second term as President; the first was from 1999-2001. Rather than using this opportunity to
introduce myself again (please refer a previous biography in a NZGG Newsletter from 1999, then add
another 8 yrs at the University of Auckland), I will instead comment on where I would like to see this
group going in the next 2 years.

Things have changed significantly in the field of geochemistry in
the last 10 years.  There is a geochemistry renaissance going on
in the northern hemisphere, with the application of geochemistry
in new fields and to new problems.  One of the most significant
developments has, of course, been recognition of the interaction
of geochemistry and biotic systems, with the emergence of fields
such as biogeochemistry and geomicrobiology.  Another has
been the important role of geochemistry in large scale
environmental issues such as climate change and energy
resources.  Increasing membership of geochemical societies
overseas has enabled them to flourish and to collectively
contribute to the publication of an excellent magazine
“Elements” (if you do not currently receive this publication ...
see the “Elements” article in this newsletter).

So how do we ensure that this renewed global interest in geochemistry includes New Zealand?  The New
Zealand Geochemical Group has a long, proud history as does the Mineralogical Society.  And yet,
neither group has a particularly high profile amongst NZ science societies and many new appointments
in these fields in our CRIs,  universities, consultancies and industries could be forgiven for being
completely unaware of their existence.  Attendance at the biennial conferences has been waning for
some years now ….with recruitment failing to keep up with the retirement of older members.

It is past time that we did some moving and shaking, and so we made a start at the 2007 BGM in
Dunedin.  The name of the group is to change to the New Zealand Geochemical and Mineralogical
Society (GeMS would make a good acronym!).  We will shortly be updating our logo to incorporate the
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name change, and the website and the newsletter format. [Done. Thanks Jenny and Kevin – Ed]. Then

we will embark on a recruitment drive to bring the society to the notice of all potential members in New
Zealand.  We will be developing an A4 flyer for this purpose, and will make these available at as many
meetings as possible, starting with the AusIMM meeting next month and the NZ Geothermal Workshop
and International Biogeochemistry (ISEB 18) Conference in November.  If you know of other
appropriate meetings coming up in NZ in the next year or so, or of groups or individuals who might be
interested in finding out more about us, please let a committee member know.

Finally – remember that the newsletter is the lifeblood of this society.  The words of the first chairman of
the NZGG John Rogers (and quoted in the last newsletter) are as valid now as they were in 1965.  Let us
hear your news about geochemistry in New Zealand, and your thoughts on where we are going.

Jenny Webster-Brown

++++++++++++

20th New Zealand Geochemical Group
Conference

Incorporating the New Zealand Mineralogical Society 2003

Dunedin
July 2-4, 2007

Programme:

Monday, 2 July 2007

Carbon Dioxide
09:000 Keith Hunter Ocean Chemistry in a High-CO2 World: the Acidification Dilemma
09:30 Kim Currie 14CO2 in the Southern Hemisphere Atmosphere
10:00 Jo�e Pezdi�  High pressure sorption of CO2 on lignite coal
10:30 Morning tea
11:00 Simon Zavšek Mine gases in the process of coal exploitation
11:30 Lunch
Minerals
13:00 Rod Martin Crystallised minerals of the Rotokawa Geothermal Field
13:30 S.D. Milicich Use of Illite crystallinity as a temperature indicator:

Ohaaki geothermal field, New Zealand
Environmental
14:00               Jonathan Kim Methyl Hg in brown trout (salmon trutta): from the Arahura River,

West Coast, New Zealand
14:30 Afternoon tea
15:00 C. Chagué-Goff Nutrient runoff from dairy land conversions – where does it all go?
15:30 Kathleen Dabell Domestic Wastewater Plumes in Ground water
16:00 Poster Session & drinks & nibbles

Annie Barker The Accumulation of phosphorus and trace elements in the
sediments of Lake Rotoma.
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Amber T. Hawkins Whittaker Bypassing zircon dissolution: LA-ICP-MS in (U-Th)/He

thermochronology
Steve Cameron Water geochemistry identifies rearing environments of freshwater

fish.
Fernando Della Pasqua Mineral zoning in plagioclase: implications for

crystallization history.
Rachel Pickett Closing the gap between good temporal resolution and high

sensitivity records of climate change during the last 50,000 years in
New Zealand

Tuesday, 3 July 2007

Environmental
09:00 Chris Hendy P and CH4 from Lake Rotorua
09:30 Thomas Whittaker Climate  variability during the last glacial period

recorded in a speleothem from Westland, New Zealand
10:00 Lisa Pearson The nature, distribution and composition of sediment in Lake
                                                            Rotorua, New Zealand
10:30 Morning tea 

11:00 Dave Craw Metalloids in mine wastes, east Otago
11:30 Sylvia Sander Field measurement of labile metals in natural acid

rock drainage springs, New Zealand
12:00 Lunch & Wangaloa Coal Mine field trip

Wednesday 4 July 2007

Environmental
09:00 J. Ishibashi Iron-rich groundwater within the Aso caldera,

Central Kyushu, Japan
Geothermal
09:30  Roy Johnstone Geothermal Geochemistry Lihir Gold Mine,

Papua New Guinea
10:00 Morning tea
10:30 Kevin Brown Trace metal sampling downhole in geothermal wells
11:00  Richard B Glover Believe it or Not
11.30 Lunch
Antarctica
13:00 J. Webster-Brown Biogeochemical controls on trace element concentrations in

            Antarctic meltwater ponds
13:30 Briar Wait The influence of seasonal freeze and thaw on meltwater pond

chemistry on the McMurdo Ice Shelf, Antarctica
Environmental
14:00 Nathaniel Wilson The fate of geothermal antimony in the Waikato river
14:30 Afternoon tea
15:00 Ula Nowostawska  Aggregation of colloidal iron during estuarine mixing
Minerals
15:30 Rod Martin Lost opportunities
16:00  Biannual General Meeting
19:00 Conference Dinner & student awards
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Thursday, 5 July 2007

8.30 All day Field trip to Macraes Gold Mine, Golden Point Gold  Mine and Sutton Salt Lake

MINUTES OF THE 20TH (and final) NZGG BIENNIAL GENERAL MEETING
Dunedin, 5th July, 2007

President: Jonathan Kim
Secretary: Graeme Lyon
Start time: 4.15 pm

Attendance: Dick Glover, Jonathan Kim, Graeme Lyon, Dave Craw, Chris Hendy, Rod Martin, Jenny
Webster-Brown, Kevin Brown, Catherine Chagué-Goff.
Apologies were received from: Kim Currie, Dave Craw

Minutes of the 19th biennial meeting at Orakei Korako were read. - Agreed as a true and correct record.

President’s Introduction
Jonathan thanked all the attendees. There were about 35 registrants at the conference plus a few local
students attended some sessions.  He also thanked Dave Craw for organising the field trips.

Treasurer’s Report
Dick Glover presented the audited accounts for last 2 years (see attached).  He noted a surplus of about
$700 from the Orakei Korako conference.
Moved: The treasurer’s report accepted (Dick Glover / Chris Hendy). – agreed. It was agreed that the
honorary auditor (for many years), Mike Stewart be thanked with a $100 petrol voucher.
The subscription rate was considered, and after some discussion of the very low rates it was agreed that
the subscription rates be increased as follows:
New Zealand:  $10 / 2 years or $75 life membership
Overseas: $15 / 2 years or $100 life membership
It was also suggested it would be better if some of the accumulated cash be put on term deposit for a
better return. Treasurer and Rod Martin to consider later (Subsequently actioned by treasurer)

Brrrrrrrr! Can you spot the differences?
Who left? Who arrived?

Dave Craw tells Mel Carr and Rod Martin
“There IS gold in that black hole”
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Election of Officers

President: Associate Professor Jenny Webster-Brown - Elected by acclamation.
Secretary: Graeme Lyon - accepted
Treasurer: Dick Glover  - agreed to re-election
It was agreed that bank signatories should be as before: 2 of either - Dick Glover, Ed Mroczek, Rod
Martin and Graeme Lyon.
Newsletter Editor: Dick Glover - agreed.
Hon. Auditor: Mike Stewart (continued, with his agreement)
Committee: Chris Hendy

Rod Martin
Jonathan Kim
James Pope
Eddie Mroczek
Kevin Brown

General Business

1. Australian Minerals Group. Rod commented that the joint Minerals Groups of Australia wanted their
meeting in New Zealand in October 2007. There had been a thought of combining with the NZGG,
but the Minerals joint meeting is now scheduled for Waihi Beach in October 2007.

2. Next Conference. Rod is helping organise that meeting and would help for the next NZGG meeting
possibly at the same venue. There was further discussion on timing for the next conference with the
suggestion it be in November 2009, possibly combining with another conference such as Geological
Society?

3. New name. Jenny suggested there was a need for a recruitment drive. She also felt that a conference
would be more attractive (especially to managers) if we were a Society rather than a Group. Further
discussion in light of our merged status bought the motion proposed by Chris Hendy, seconded
Jenny Webster-Brown: That the Group changes its name to “The New Zealand Geochemical and
Mineralogical Society”.  This was agreed unanimously.

4. Logo. There was further discussion on raising the profile of the Society. It was agreed that the logo
be revised also.

5. Votes of thanks were made to Jonathan and Dave for the meeting.

Meeting closed at 5.00 pm
__________________________________________________________________________________

Post meeting notes…..

Presentations made at the Conference Dinner following the BGM were:
Student Prizes:
Best student presentation, equal winners: Briar Wait (University of Canterbury) and Thomas Whittaker
(University of Waikato)
Best student poster: Rachal Pickett (University of Waikato)
Chocolate Fish Award for the Worst Abstract: Chris Hendy [no title or abstract!]
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20th New Zealand Geochemical Group Conference
Incorporating the New Zealand Mineralogical Society 2003

Geology Dept. University of Dunedin,  July 2-5, 2007

Abstracts:  Part 1  underlined = speaker
Posters

The Accumulation of phosphorus and trace elements in the sediments of Lake
Rotoma
Annie Barker
abarker@waikato.ac.nz
Department of Chemistry, University of Waikato, Hamilton

Lake Rotoma remains one of the most oligotrophic lakes of the Rotorua District despite sharing many
ofthe characteristics of neighbouring eutrophic lakes. Its sediments show typically 20cm accumulation
since the Tarawera Eruption(1886) and significant enrichment of phosphorus in the uppermost cm. A
thick oxidised layer appears to act as a barrier to recycling through pore water diffusion, but the
continued accumulation of phosphorus, iron and manganese puts the lake at severe risk of runaway
eutrophication should the hypolimnion ever become anoxic.

**************

Bypassing zircon dissolution: LA-ICP-MS in (U-Th)/He thermochronology
Amber T. Hawkins Whittaker, Peter J. J. Kamp, Steve Cooke and Ganqing Xu
awhitt@waikato.ac.nz
Department of Earth & Ocean Sciences, University of Waikato, Hamilton, NZ

The (U-Th)/He thermochronometer is a powerful tool in constraining the time-temperature history of
rocks in the shallow crust.  Its use involves the measurement of 4He and its parent nuclides, uranium
and thorium, in minerals that concentrate these elements: commonly, apatite and zircon.  This is
accomplished by heating and degassing of single or multiple grains to collect 4He, and, usually, the
subsequent dissolution of the aliquot for measurement of U and Th. Although dissolution of apatite is a
relatively quick process, the total dissolution of zircon is more difficult and time consuming.

We are in the early stages of developing a procedure to combine 4He extraction by laser heating with
determination of parent nuclide (U,Th) content through laser-ablation ICP-MS from single grain aliquots of
zircon, and perhaps apatite.  Elimination of the wet chemistry step of the zircon He-dating procedure will
greatly reduce the time and effort expended and increase the throughput of samples, therefore allowing
more precise characterization of thermal histories of larger geologic regions.  This poster presents ideas
and concerns realized during the incipient stages of this project regarding the measurement of uranium
and thorium by laser ablation, as well as some advantages of the new procedure.

**************

Water geochemistry identifies rearing environments of freshwater fish.
Brendan J. Hicks1, Matthew S. Riceman1,Raymond Tana1,Steve Cameron2

stevecam@waikato.ac.nz ; b.hicks@waikato.ac.nz
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1Centre for Biodiversity and Ecology Research, Department of Biological Sciences and

2Department of Chemistry, School of Science and Engineering, University of Waikato, Private Bag 3105,
Hamilton, New Zealand.

Fish otoliths are calcium carbonate structures that are laid down as a series of concentric layers.
Otoliths are created from water absorbed across the gill membrane, and associated trace metal
elements are also incorporated into the crystalline matrix. Because otoliths reflect the water surrounding
the fish, microchemical analysis can be used to infer the chemistry of rearing environment, and a fish’s
rearing habitat can be identified by comparing the geochemistry of available waters.

In this study, we examined otoliths of juvenile rainbow trout (Oncorhynchus mykiss) from spawning
streams around the North Island lakes Rotorua and Rotoiti with laser ablation inductively coupled plasma
mass spectrometry, and compared the results to water chemistry. Lake Rotorua spawning streams had
higher barium concentrations than those in Lake Rotoiti, and the otoliths of juvenile trout from the streams
reflected this. A discriminant function analysis using the ratios of 24Mg:43Ca, 66Zn:43Ca, 137Ba:43Ca, and
88Sr:43Ca classified lake Rotoiti trout 100% correctly, and Lake Rotorua fish 93% correctly. In second study,
banded kokopu (Galaxias fasciatus) from sea-run and lake locked populations also reflected their rearing
conditions.

**************

Mineral zoning in plagioclase: implications for crystallization history.
Fernando Della Pasqua1,2, Tony Crawford2, Geoff Kilgour1, Sharon Allen2, Charlie Douglas3

F.DellaPasqua@gns.cri.nz
1GNS Science, Wairakei, 2University of Tasmania, Australia, 3Vanuatu Geological Survey, Vanuatu

Feldspar stability is a function of magma composition, temperature (T), volatile content and  pressure.
Plagioclase phenocrysts grow in magmas of very diverse composition, tectonic setting, and over a wide
range of crystallization Ts. These attributes of magmatic plagioclase, combined with its ability to remain
chemically zoned, provides a useful “recording tool” that reveals magma processes during
crystallization. We present results from detailed electro-microprobe traverses across plagioclase
crystals from Tanna island to investigate factors controlling magma crystallisation. This island in the
Vanuatu archipelago is characterized by plagioclase ultraphyric lavas and is probably the remnant of a
large caldera subsided below sea level.

Although Tanna ultraphyric lavas are mostly basaltic trachyandesite, the groundmass compositions vary
from basaltic trachyandesite though to trachyte. The extent of this groundmass fractionation is found to
be directly related to the modal abundance of plagioclase phenocrysts in the samples. This suggests
that the prevailing magma forming process was dominantly in-situ plagioclase crystallization rather than
assimilation. 3 plagioclase morphologies are noted: euhedral phenocrysts, sieved/resorbed crystals,
and groundmass microphenocrysts. The former are abundant and invariably oscillatory zoned from core
to rim within the range An58 to An 63.  Sieved and resorbed plagioclase crystals are less common and
highly anorthitic (An88-90). These crystals tend to be overgrown and enclosed by euhedral, oscillatory-
zoned plagioclase. Groundmass microphenocrysts are similar in composition to those of euhedral
phenocrysts. A narrow (<50microns) K-feldspar rim is commonly present in both. These outer rims
become more K-rich towards the margin and their compositions do not represent equilibrium
crystallization pairs, as they are sequential.

The textural and compositional variations of plagioclase investigated are interpreted to represent four
stages of crystallization of the magma forming process: (1) incorporation of xenocrystic anorthitic
plagioclase by the host magma, (2) abundant growth of less calcic oscillatory zoned euhedral
plagioclase to produce phyric textures, (3) nucleation of calcic groundmass plagioclase
microphenocrysts, and (4) mantling by K-feldspar rim overgrowths. The abundance of large euhedral



New Zealand Geochemical and Mineralogical Society Newsletter No 122

11
and oscillatory zoned, calcic plagioclase of constant composition, in spite of the potassic affinities of
the groundmass liquid, suggests that the volatile contents in the magma prior to eruption was
abnormally high, ie. high enough to preferentially favour the growth of unzoned liquidus plagioclase
rather than K-feldspar, prior to eruption.

**************

Closing the gap between good temporal resolution and high sensitivity records of
climate change during the last 50,000 years in New Zealand
Rachel Pickett
rcp4@waikato.ac.nz
University of Waikato, Hamilton

Paleoclimatic records have been widely researched throughout New Zealand and the world.  Records
have been retrieved from multiple sources e.g. bogs, wetlands, maars, speleothems, marine cores, and
glacial deposits, however few of these records are both highly sensitive and well constrained
temporally.

Most of the lakes in the Rotorua area have been formed as a direct result of late Quaternary volcanic
processes which produced very large rhyolitic and ignimbrite eruptions.  These eruptions have formed
large depressions or explosion craters as a result of catastrophic rhyolitic eruptions from the Rotorua
and Okataina volcanic centres, which filled with water to form lakes.  Some of the Rotorua lakes have
also formed as result of historic damming of valleys by lava flows and volcanic deposits.

The Lake Rotorua basin was formed following the Mamaku rhyolitic eruption 220-230 ka ago.  As result
of the eruptive processes during the Mamaku eruption, collapse of the ground occurred, forming a ring-
faulted depression known as the Rotorua caldera that is now occupied by the present Lake Rotorua.
The caldera basin has largely been infilled with sediment and tephra subsequently erupted from
neighbouring Okataina Volcanic Centre, Mayor Island caldera, and Taupo Volcanic Centre.
Downcutting and block faulting have reduced the initial 200m deep lake covering approximately
1000km2 to a 30m deep lake covering just 78km2.  The current lake has been in place since the
Rotoehu eruption (~ 65ka) and has appeared relatively stable over this time.

Deep coring is currently under way to retrieve a long, well constrained climate record from Lake
Rotorua.  We plan to use the tephra records to constrain the timescale and pollen, chironomid, and
plant remains to constrain the sediment record.  This record will also assist with development of a
complete volcanic chronology for the Rotorua area.  Techniques to be used include both physical
(colour, grain size distribution, thickness, lithic content and mineral inclusions) and geochemical (high-
precision dating [argon-isotope dating, fission track and 14C], SEM, electron microprobe of volcanic
glass to analyse ferromagnesian minerals) methods.

To date (April 2007) coring to 8m has recovered Tarawera, Kaharoa, Taupo and three unidentified
tephras from faintly laminated diatomaceous ooze.

**************

Papers
Carbon Dioxide

Ocean Chemistry in a High-CO2 World: the Acidification Dilemma
Keith A Hunter
khunter@chemistry.otago.ac.nz
Chemistry Department, University of Otago, Dunedin, New Zealand



New Zealand Geochemical and Mineralogical Society Newsletter No 122

12

Almost everyone, from scientist to lay person, is now aware that levels of atmospheric CO2 have been
increasing since the beginning of the industrial revolution in the 18th century as a result of human
activities. About 50% of the excess CO2 emitted by fossil fuel combustion and changes in land use still
remains in the atmosphere. Some of the remainder has been taken up by changes in terrestrial
productivity, but a significant fraction has been absorbed by the oceans, primarily in surface waters.

While oceanic uptake of CO2 greatly mitigates its climate-forcing impact, recent attention has focused
on the unintended consequences of this oceanic uptake. CO2 is an acidic gas which is expected to
decrease the pH of seawater and shift the chemical equilibria of all acid-base species, including CO2

itself. It has been estimated that an overall decrease in pH of ~ 0.1 in surface waters, and young deep
waters of the North Atlantic, has already taken place. This pH change results in a shift in CO2

speciation, in particular decreasing the equilibrium concentration of CO3
2–, which is a key ingredient for

the process of biological CaCO3 formation (calcification).

It is therefore predicted that in a future high-CO2 world, some calcifying organisms will experience
difficulties with their exoskeleta or shells undergoing dissolution, particular those organisms using more
soluble polymorphs of CaCO3 such as aragonite, and particularly in extremes of low water temperature.
At the other extreme, many photosynthesizing plankton evolved during geological periods of much
higher CO2, and some may actually benefit in the future through higher chemical availability of CO2 for
metabolism. This is an intriguing but important dilemma, and clearly large changes in ecological
structure can be anticipated. In this paper I will review some of the current knowledge about ocean
acidification and its consequences, particularly in the New Zealand context. I will also suggest some of
the research strategies that are needed to better understand its biogeochemical consequences.

**************

14CO2 in the Southern Hemisphere Atmosphere
K Currie, G Brailsford, S Nichol, A Gomez, K Riedel, R Sparks, K Lassey
kimc@chemistry.otago.ac.nz
NIWA, Department of Chemistry, University of Otago, Dunedin

Atmospheric 14CO2 concentrations were in a steady state prior to the industrial revolution as the
production of 14CO2 by incoming cosmic neutrons in the upper atmosphere was balanced by radioactive
decay and uptake by the biosphere and oceans.  The burning of fossil fuels in the anthropocene has
diluted the 14CO2, while atmospheric testing of nuclear bombs in the 1950s and 1960s added large
amounts of “bomb” carbon into the system.

14CO2 concentrations in the atmosphere have been measured near Wellington, New Zealand since
1954, comprising the longest record in the world.  � 14CO2 increased from a background level of -10 0/00

in 1955 to a peak of 690 0/00 in 1965 due to the input of bomb derived 14C. The concentration then
decreased exponentially with an e-folding time of 17.5 years to the present day level of 76 0/00. The
decrease is due to the cessation of the majority of atmospheric nuclear bomb tests, fossil fuel dilution,
oceanic and terrestrial uptake, and atmospheric mixing processes.

Changes in the carbon inventories of the rapidly-changing reservoirs have been examined using the
Enting-Lassey carbon-cycle model.  A broad minimum in the modeled tropospheric inventory occurs
between 1999 and 2007, followed by a gradual increase as the 14CO2 is exchanged from the oceans
back into the troposphere. The modelled biospheric inventory continues to decline.  Observations will
soon be able to tell us if the model’s prediction of an increase in atmospheric 14CO2 content is correct.
The 21st century could be the first time that the oceans become a source of atmospheric 14CO2.

**************
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High pressure sorption of CO2

 on lignite coal
Jo�e Pedi� 1, Simon Zavšek2, Janja �ula1

joze.pezdic@ntfgeo.uni-lj.si
1Department of Geology, University of Ljubljana, Ašker� eva 12, SI-1000 Ljubljana, Slovenia; 2Coal
mine Velenje, Partizanska 78, SI-3300 Velenje, Slovenia

The high pressure (up to 100 bars) adsorption - desorption characteristics of different lignite lithotypes
has been studded. The quantity of adsorbed gas was calculated from the pressure differences in the
known volume of the cell. Samples were measured in four steps. At steps one and two the sample was
treated with partial pressure of CO2 (around 60 bars). From 2.38 to 7.07 g/kg was adsorbed - while at
the second in addition 0.88 to 2.73 g/kg. At the third step around 30 bar of N2 was added on the
saturated lignite. After N2 was added, the total pressure first slightly dropped (about 1 bar), then it
started to increase and increased to about 10 bars during a period of 6 hours.

This new pressure means a considerable burden to the firm lignite skeleton. At step four – step of
desorption - the pressure is skipped down to 1bar. Desorption of gases was from 3.18 to 6.67 bar or
from 5.30 to 12.09 g/kg. For a better understanding studded processes, the gas composition of gases
in reaction vessel have been measured. Samples A present CO2 saturation and type B are taken after
addition of nitrogen. Type A the gas analysis gave more than 90 % CO2, the rest 10 % were CH4, N2

and O2. In case B the gas analysis gave more than 60 % N2, about 30 % CO2, the rest represents CH4,
N2, O2 and Ar. Because the added gases are only CO2 and N2, the analyzed results can convince us,
that sorption processes in such systems are very strong and complex. The conditions in mine are very
much similar, therefore the investigation has so scientific as well as practical reason.

************

Mine gases in the process of coal exploitation
Simon Zavšek1, Jo�e Pezdi� 2, Sergej Jamnikar1

Simon.zavsek@rvl.si
1 Coal mine Velenje, Partizanska 78, SI-3320 Velenje, Slovania
2 Department of Geology, University of Ljubljana, Ašker� eva 12, SI-1000 Ljubljana, Slovenia

Exploitation of the lignite coal seam in the Velenje lignite mine is accompanied by different dangers
since its start. Among them outbursts of coal and gas are the most hazardous. In order to predict,
prevent and study their origin and mechanisms, geochemical investigations were performed. Major
coalbed gas components are CO2 and methane. The distribution of coalbed gases is a result of their
origin, the different physicochemical properties of CO2 and methane, the structure of the lignite seam,
extraction parameters, geomechanical properties of the coal seam and the changes of stresses. While
methane is mostly free gas and migrates through the coal structure, carbon dioxide remains adsorbed
on the coalbed cracks surface and in micropores of the coal structure. As the major component in the
lignite seam CO2 represents a permanent danger for outbursts of gas and coal.

The sampling procedure of gases that was done during investigations is divided to three types, each
with its own purpose. While sampling type A was performed to detect regional changes of gas
composition in a lignite seam and type B was performed to determine gas composition from pillar coal
in front of the working face, type C was executed in special drilled boreholes to observe time and space
changes in gas composition while the longwall face advanced towards the measuring points. Samples
were analysed by the methods of mass spectrometry by which quantitative, qualitative and isotopic
composition results were obtained. Coalbed gases in the Velenje lignite seam are highly variable in
both their concentration and stable isotope composition. Most of the analysed gases are mixtures of
gases of different origin. Changes in gas composition were not caused only by the physicochemical
processes but also influenced by the dynamic stress field near the coal exploitation.
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In order to study the influence of complex dynamic stress distribution round the longwall face to the

gas composition, gas analysis were compared to stress measurements.

************
"Geology is a capital science to begin with as it requires nothing but a little reading, thinking and
hammering."  Charles Darwin, 1835 (via Rod Martin)

Papers
Minerals

Crystallised minerals of the Rotokawa Geothermal Field.
Rod Martin
pincha@ihug.co.nz

The Rotokawa geothermal field is situated approximately 20 km northeast of Taupo with a surface
expression as a series of hydrothermal explosion craters and collapse pits in an area of steam altered
ground. The largest of these explosion craters is now occupied by Lake Rotokawa which is fed by a
series of acid sulphate springs.

The area of steam altered ground to the northeast of the lake was previously mined for sulphur and has
been the source of many fine sulphur and hyalite mineral specimens in public and private collections.

Krupp and Seward (1978) identified no fewer than 34 different mineral species as occurring at the
surface, in eruption breccias, or in drill cores. All of these minerals were found as crystals in the sub-
millimetre to millimetre size but are noticeably unrepresented in private collections.

Krupp, R. E. and Seward, T. M., 1978, The Rotokawa Geothermal System, New Zealand. An active
epithermal gold-depositing environment: Economic Geology, v. 82, p1109-1129.

************

Use of Illite Crystallinity as a Temperature Indicator Ohaaki Geothermal Field,
New Zealand
S.D. Milicich, G. Bignall, and A.J. Rae
S.Milicich@gns.cri.nz
Institute of Geological and Nuclear Sciences Ltd. (GNS Science) Wairakei Research Centre, Taupo

Illite (K1-1.5Al4[Si7-6.5Al1-1.5O20](OH)4) is a hydrothermal clay mineral, formed by fluid-rock interaction, and
common in New Zealand’s high-temperature geothermal systems. Some hydrothermal minerals, such
as illite, are good indicators of thermal and chemical conditions at the time of their formation, e.g.
>210oC for illite, and combined with water/gas geothermometry, measured well temperatures (Tbore) and
fluid inclusion data may point to thermal change in the geothermal system.

Clay crystallinity is controlled by temperature, and therefore provides further insight into thermal
conditions in the geothermal system. The Kubler Index (KI) is used to quantify illite crystallinity (IC) and
is defined, by X-ray Diffraction (XRD) analysis, from the half height, peak width (as � o2�  values) of the
glycolated illite (001) reflection. KI values were experimentally shown to decrease with increasing clay
crystallinity.

Core and cuttings samples from six exploration/production wells, drilled to >2 km depth in the Ohaaki
Geothermal Field in 2005-07, were analysed by XRD. They reveal a pro-grade clay mineralogy from
smectite, to interlayered illite-smectite and illite, and decrease in KI (illite) values (i.e. increasing IC) with
greater depth. IC temperatures calculated using the TIC geothermometer of Bignall et al. (2001), where
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T(oC) = 300 – (88.4 x KI), concur with Tbore data, and increase with depth to >280oC, but also point to
minor temperature reversals in some wells.

Alteration mapping using optical microscopy, augmented with XRD, fluid inclusion and IC analysis,
provides invaluable insights into the hydrology and thermal evolution of the Ohaaki Geothermal Field.
Our IC study has underlined the importance of key, stratigraphic units as permeability targets for
production drilling, impacting on the current drilling strategy, and decisions concerning future field
management.

We would like to acknowledge the support of Contact Energy Ltd. without whom this work would not be
possible.

References:
Bignall, G., Tsuchiya, N. and Browne, P.R.L. 2001. Use of illite crystallinity as a temperature indicator in
the Orakei Korako Geothermal System, New Zealand. Geothermal Resources Council Transactions,
25: 339-344.

************

Environmental Chemistry

Methyl Hg in brown trout (Salmo trutta):  effects of food source, trophic levels and
life history deduced from stable carbon & nitrogen isotopes and strontium in fish
otoliths
Jonathan Kim1 and Timothy Rochford2

jkim@chemistry.otago.ac.nz
1Department of Chemistry, University of Otago, Dunedin
2 Wellington School of Medicine, University of Otago, Wellington

Methyl mercury (MeHg) was determined in brown trout from the Arahura River, on the West Coast of
the South Island, New Zealand. The trout fall into 2 groups, one with very low MeHg concentrations (ca
0.009 µg g-1) and the other with relatively higher MeHg levels (ca 0.148 µg g-1).  Trout elevated in MeHg
have a terrestrial carbon signature and feed at a higher trophic level than trout with low MeHg levels. Is
seems that MHg in these trout is related to carbon sources in their diet.  Analysis of the Sr/Ca ratio in
the otoliths of individual fish reveal that  trout with low MeHg levels have visited the sea, while the trout
with higher MeHg concentrations lived solely in the river. The sea running trout are eating prey of
marine origin, while the river- resident fish are consuming prey at a higher trophic level in the food web,
which result in markedly different MeHg concentrations in these fish.

************

Nutrient runoff from dairy land conversions – where does it all go?
Catherine Chagué-Goffa, Brian K. Sorrella, Maurice J Duncana, Shelley M. Washingtonb

Sue Cottonc

c.chague-goff@niwa.co.nz
aNational Institute of Water & Atmospheric Research Ltd, PO Box 8602, Christchurch, bNew Zealand
Landcare Trust, PO Box 39 141, Christchurch
cWestland Milk Products, PO Box 96, Hokitika

Humping and hollowing is a common practice on the West Coast. However, there is still little known
about the effects of these dairy conversions on the receiving environment. This study was carried out at
three sites of different ages (times since conversion) in the Rotomanu catchment, near Lake Brunner.
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Monthly water samples were collected and analysed for dissolved and particulate nitrogen and

phosphorus, and the runoff was measured. Soil and plants samples were also collected and analysed
for N and P.

Results obtained so far show that fertiliser application and grazing to a lesser extent have contributed to
nutrient loss through surface runoff. Specific yields range between 11.3 and 32.4 kg ha-1 yr-1 total
nitrogen and 2 and 7.6 kg ha-1 yr-1 total phosphorus, and are similar to specific yields from flat dairy
farmland in a neighbouring catchment. Data also indicate that nutrient uptake is taking place through
the wetland plants and soils in the sections of the hollows, where wetlands have developed. Loss to
groundwater had not been quantified and is being investigated as part of the current follow-up study.

************

Domestic Wastewater Plumes in Ground water.
Kathleen Dabell1 John Hadfield2 Chris Hendy1 Nick Kim2

kathp@waikato.ac.nz
1 Chemistry Department, University of Waikato. Private Bag 3105, Hamilton, New Zealand
2 Environment Waikato Box 4010, Hamilton East, Hamilton, New Zealand

Land application of effluent is now the common method for disposing of domestic wastewater.  This is
done either through spray irrigation or subsurface disposal. A study carried out over a number of years
has looked at the effect that disposal of domestic effluent is having on the groundwater after land
application.  Sites in both coastal and inland environments were looked at.  Similar processes occurred
at all sites with the difference attributed to soil type, original source of the effluent and duration of the
discharge.

Plume fronts were seen to move through the groundwater as a steady state plume developed.  The
chloride was seen to move faster than the other fronts.   Cation exchange reactions dominated the
composition of the plume in the groundwater.  This resulted in concentrations of some elements
peaking at higher values than those originally discharged. Mixing and redox reactions were also
controlling the plume development.

************

Do you get “ELEMENTS”?

This excellent magazine has been produced bimonthly
for the last 3 years.  It is published jointly by a number
of geochemical, mineralogical and petrological
societies including the various Mineralogical Societies
of America, Great Britain & Ireland, Canada, Italy and
Poland, the Geochemical Society, the Clay Minerals
Society, the Association of Applied Geochemists,  the
European Association for Geochemistry, the
International Association of Geoanalysts and the
International Association of Geochemistry (IAGC).

Membership of any one of these societies means that
you receive Elements as part of your membership fee.
The IAGC is a particularly good international society for
NZ geochemists to sign up to … it is inexpensive
(US$20/yr) and has good linkages to many
geochemical conferences and activities, as well as
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publishing the Applied Geochemistry journal.  You can join IAGC at: www.iagc.ca.

Each issue of Elements has a theme, and invites contributions from the top researchers in that
particular area. This year's titles, for example, have included:

Zircon: Tiny but Timely   (February 2007)

On the Cutting Edge:  Teaching mineralogy, petrology and geochemisty (April 2007)

Energy: A Geoscience Perspective (June 2007)

It also provides an overview of recent geochemical and mineralogical news, and upcoming
conferences.

You can find out more about Elements at:  www.elementsmagazine.org

************

Upcoming Events

International Symposia on Biogeochemistry: ISEB 18 (Taupo) 11-16
November, 2007 www.isebiogeochemistry.com

NZ Geothermal Workshop (Auckland) 19-21 November, 2007.
www.nzgw2007.auckland.ac.nz Geothermal Mineral Extraction workshop
(Rotorua) 22 & 23 November, 2007
www.geoth-mineral.org.nz

NZ Trace Elements Group Conference (Hamilton) 13-15 Feburary, 2008.
www.tracenz.org

Goldschmidt2008 (Vancouver, Canada) July 13-18. www.goldschmidt2008.org

30th Annual Joint Seminar of the Mineralogical Societies of Australia (Waihi Beach) 23rd – 27th

Oct 2007. Field trips to White Is and Karangahake Gorge are planned for the 23rd and 24th with
a mineral collecting trip to Hendersons Quarry, Ngongataha on the 27th.

This will be the first time the Joint Seminar has been held in NZ and will consist of one and a
half days of talks on “Volcanic minerals and mineralogy” (20 mins with 5 mins extra for
questions) with the final half day set aside for mineral sales and swaps. Students are
encouraged to attend with usually a good turn out of Australian professionals from Museums,
Universities and Industry attending. There will be an award of $100 for the best student paper
and reduced registration of $40 for full time students and speakers.

A registration form is on the back page of the Newsletter and further information can be
obtained from Rod Martin pincha@ihug.co.nz

************
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(Dorm accom. available – sleeping bag and pillow req’d)

Registration fee: $70 Speaker/Full time student: $40
Fees include lunches and morning and afternoon tea.

Please register by 1 September 2007.
Note credit cards cannot be accepted.

Seminar Dinner:        Thurs October 25th 7 pm  $25
NZ Micro-Mineral Symposium 19-23 Oct $120

               ($100 for subscribers to NZ Micro-Scope)
Programme:

Tuesday October 23rd      Field trip to White Island
Wednesday October 24th Field trip to Karangahake Gorge
                                          (Plumbing of an epithermal system)
Thursday October 25th    9.00 am - 9.30 am Registration

  9.30 am - 5.00 pm Sessions 1,2,3 & 4
 7.pm Seminar dinner

Friday October 26th         9.30 am - 12.30 pm Sessions 5 & 6
                                         1.30 pm – 4.30 pm Micromounting,
                                         Minerals sales and displays
Saturday October 27th    Field trip to Hendersons Quarry, Rotorua

For further details contact:   Mineral Seminar & Symposium                                E-mail and phone contact:  
Address:         C/O Rod Martin

                                 5 Odette Rd                                                              Rod Martin      09 4445 463

                                 Glenfield                                                               mailto:pincha@ihug.co.nz
                                 North Shore City, 0629
                                 New Zealand

SEMINAR REGISTRATION FORM

Name(s) for badge: …………………………………………..

Company/Association: ………………………………………

Address: ………………………………………………………..

…………………………………………………………………..

……………………………………………………………………

Telephone:      ………………………………………….                  E-mail:    ……………………………………

Full registration:                       @ $70 ………
or Speaker registration:                       @ $40 ………
or Student registration                         @ $40 ………
Seminar dinner                                  @ $25 ………
2 nights Seminar food & dorm accom.          @ $50 ………
Field trip food & dorm accom. (Tue & Wed)               @ $60 ………
or     (Mon, Tue & Wed for those not attending Symposium)      @ $90     ………
NZ Micro-Mineral Symposium                                    @ $120    ……… (4 nights incl food & dorm accom )
                                                       Total:             $ ………
PRIVACY ACT
The Privacy Act 1993 requires that your consent be given before your name and E-mail details can be published in the list of delegates, either for distribution to
fellow delegates or any other party. If you DO NOT WISH your E-mail details to be included in the list of delegates please sign here:

Notes
�  All fees are in NZ dollars
�  Speakers please advise topics ASAP
�  Food & dorm accom. charges are only for those wishing to stay at Te Rau Aroha for the Seminar and/or field trips and are the full cost not a per day

charge.


