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GENERAL NEWS

SUBS: You can pay direct to our bank account Wespac 03 0751 0274539 00 please inform
Hub,the treasurer hub.opdenbuysch@xtra.co.nz or post a cheque to 436 Sunrise Valley Road, RD
1 Upper Moutere 7173. Cheque to be made payable to Nelson Rock and Mineral Club. Alterna-
tively you can see Hub at one of our monthly meetings.

Sheila Hardwick has offered to write about the history of our club, and this will form part of our
50 year celebrations due next year. She intends to interview various members of the club, and if
any of you feel that you have something to contribute Sheila would be very pleased to hear from
you.

Digital file storage for Club business is being stored on Diane’s OneDrive. The directory is viewable but
not editable for those granted sharing rights. If people want access, email Diane and she will email the link
to them



Notes from a July 2014 club night talk given by Tim Saunderson

Hematite (Fe.0:)

Hematite is perhaps the most interesting of the iron oxide minerals due to the beauty and sheer
diversity of the forms it occurs in. One of the most popular forms is the botryoidal type, some of the
best specimens of which come from Cumbria in the UK. The term ‘botryoidal’ derives from the Greek
word botrys meaning a bunch of grapes and this is just what some of these specimens look like.

A very similar looking mineral that also occurs as botryoidal growths is goethite (a-Fe* O(OH). The
easiest way to tell the two apart is by doing a streak test. The streak made by goethite is always
yellowish brown to orange-yellow and that of hematite is always red to reddish brown.

Hematite sometimes occurs as crystals or botryoidal growths with a silvery mirror-like surface. This

is avariety of hematite called specularite. Nice specimens of this form are found as small prismatic
crystals in rhyolite from Henderson’s Quarry, Mt. Ngongotaha near Rotorua. Similar crystals are
found in scoria from a railway ballast quarry at Ohakune, central North Island.

Hematite crystal, Henderson's Quarry Hematite crystals, Ohakune

Hematite is sometimes beautifully iridescent and has been called ‘turgite’. This is not really a valid
mineral name however because it is really a mixture of two minerals, hematite and goethite. Good
specimens of turgite have been found near Onekaka, Nelson.

So called ‘turgite’, Onekaka

Hematite will often replace other minerals, forming what is known as a pseudomorph. One such
form is called martite. Hematite completely replaces crystals of magnetite but retains the shape of



Hematite will often replace other minerals, forming what is known as a pseudomorph. One such form is
called martite. Hematite completely replaces crystals of magnetite but retains the shape of the original
crystal. Other minerals such as marcasite, siderite and even garnet can be replaced by hematite.

Quartz crystals sometimes contain inclusions of hematite inside the crystal often as red patches or nee-
dles but sometimes as very fine particles giving the whole crystal a red hue.

Microscopic crystals of hematite can be spectacular and translucent ruby-red rhombic plates can be
found in many places around the world and even here in NZ (such as the railway ballast quarry in Oha-
kune).

Many bizarre and beautiful forms have been found in the Wannenkopfe Quarry in Germany. Check the
following link for some amazing pics of these: http://www.mindat.org/gallery.php?
loc=13808&min=1856

Field Trip to Red Hills 18™ May 2014

Led by Diane Toole and MaryDavies Bourne

Participants: Chris Fraser, Alan Mathews, Dave Briggs, Clyde Nicholson, lan Ladds, Mary and Kevin Davies Bourne,
Tim Sanderson, Tez Hardwick and Lis Martins

Notes from a beginner (Lis Martins)

The business end of our day began in the Wairau Valley near the Nelson Lakes. Red Hills, named for the rusty colour
of its rocks, is part of the Richmond Range and situated at the south western edge of the MtRichmond Forest Park.
This ultramafic area runs from Ben Nevis in the north approximately 20 km south to State Highway 63.

Before heading for the hills we gathered, and shivered in a bitter breeze, for an informative briefing given by the
Diane and Mary. On today’s outing we were going to encounter peridotite , ophiolite, ultra mafic rocks and various
other foreigners from theworld of geology.

For most, the Red Hills Hut is reached via a tramping track however we had permission to access it via a 4WD track,
which we reached, with the farmers permission, by crossing though his land. So rather than tugging on our tramping
boots we split up and clambered aboard three 4WD vehicles which carried us - not so gently - up the narrow, lumpy
road. The bush scratching the sides of our vehicles was scrubby and low growing, unlike the lush Beech forest on the
- non mafic — flanks of the nearby St Arnaud range. On the way we stopped at points of interest and gathered samples
of rocks and minerals.

The Dun Mountain Ophiolite Belt

Today the belts of distinctive rocks that occur in Southland, west Otago and which reappear in the hills be-
hind Nelson and are again visible in western Waikato form a line (split by the Alpine Fault) throughout the
length of the country that can be detected by the magnetic anomaly it produces. It is a cross section of Per-
mian oceanic crust and upper mantle and it is believed that the rocks in this ultramafic geological area have
been thrust up at least 10 km or more from the mantle layer of the earths crust. The rocks are conspicuous
locally as the bare red-brown Dun Mountain-Red Hills near Nelson. These features were formed when the
ocean floor was scraped up and incorporated into a major collision zone at an ancient plate boundary that
existed through New Zealand between 300 and 100 million years ago.

By the time we arrived at the cute 6 bunk Red Hills Hut perched at an Altitude of 910m we abandoned our rocks and
settled down in the hut’s sheltered comfort with our lunch.



Red Hills Field Trip Stops (See
map for original numbers)

Stop 1 (3 on map) 41 44 2468, 172 59
327E

Hornblende and Syenite

Stop 2 (at contact) (Stop 6 on map) 41
44 087 S, 172 59 476E

Altered volcanics, serpentinites, actino-
lite, rodingite

Stop 3 at Hut (41 43 866 S, 172 59
489E

Stop 4 at small stream along from hut
above swamp

(Stop 11 on map) 41 43 619 S, 172 59

Layers of harzburgite and dunite.
Bands of chrome diopside

Fig. E-8—Aerial photo of the Red Hill Intresion showing cxcursion route.
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Rocks collected above the Red Hills hut - Peridotite
composed of olivine with scattered crystals of chro-
mite, a black chromium-iron oxide mineral?

Permian Times

The Permian period was the final period of the Paleozoic era and is named after the province of Perm, Rus-
sia, where rocks of this age were first studied. Permian rocks are widely distributed in New Zealand's South
Island and also occur in the Northland region of the North Island

At this time the continents were still moving together to become the single great landmass, called Pangaea.
Extensive deposits of windblown soil indicate that the interior of this vast continent was probably very dry.
Without the moderating effect of nearby bodies of water there would have been great seasonal fluctuations
in the weather with only parts of the supercontinent receiving rainfall throughout the year. It is also likely
that the climate of the Earth shifted at this time, and that glaciation decreased, as the interiors of continents
became drier.An important change in the evolution of life also occurred during this period, when mammals
evolved from one lineage of reptiles. In the plant world, Glossopteris thrived because it coped with the gla-
cial conditions. The Brook Street terrane contains Glossopteris fossils that link New Zealand to Gondwana.

The Dun Mountain Ophiolite Belt

Today the belts of distinctive rocks that occur in Southland, west Otago and which reappear in the hills be-
hind Nelson and are again visible in western Waikato form a line (split by the Alpine Fault) throughout the
length of the country that can be detected by the magnetic anomaly it produces. It is a cross section of Per-
mian oceanic crust and upper mantle and it is believed that the rocks in this ultramafic geological area have
been thrust up at least 10 km or more from the mantle layer of the earths crust. The rocks are conspicuous
locally as the bare red-brown Dun Mountain-Red Hills near Nelson. These features were formed when the
ocean floor was scraped up and incorporated into a major collision zone at an ancient plate boundary that
existed through New Zealand between 300 and 100 million years ago.

References researched to produce this article

http://www.teara.govt.nz/en/nelson-region/page-2 http://en.wikipedia.org/wiki/Geology_of_the_Tasman_Region
http://en.wikipedia.org/wiki/Geology_of New_Zealand http://www.gns.cri.nz/Home/Learning/Science-Topics/NZ-
Geology/New-Zealand-s-Rocks/Central-volcanic-sedimentary-basement http://geology.about.com/od/platetectonics/a/
ophiolite.htm) http://sci.waikato.ac.nz/evolution/EvolutionOfLife.shtml#Pangea http://www.doc.govt.nz/parks-and-

recreation/hunting/where-to-hunt/nelson-tasman/nelson-lakes-hunting/where-to-hunt/red-hills/
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Notes provided during our briefing: Peridotite (Dunite, Harzburgite)

Peridotite is a generic name used for coarse-grained, dark-colored, ultramafic igneous rocks. Peridotites usually
contain olivine as their primary mineral, frequently with other mafic minerals such as pyroxenes and amphiboles.
Their silica content is low compared to other igneous rocks and they contain very little quartz and feldspar.

Peridotites are economically important rocks because they often contain chromite - the only ore of chromium;
they can be source rocks for diamonds; and, they have the potential to be used as a material for sequestering car-
bon dioxide. Much of Earth's mantle is believed to be composed of peridotite.

Mysterious rocks

The early geologists who discovered some bodies of dark and heavy rock in the European Alps were puzzled
by them. However, the mid-20th century deep-sea drilling program helped geologists to understand how
the seafloor is constructed. They also noticed the sea floor rock’s resemblance to the mysterious Alps ophio-
lites. Then the theory of plate tectonics finally gave these rocks a place in the big cycle: they appear to be
small pieces of oceanic crust and the underlying upper mantle that have been attached to the continents and
uplifted and exposed above sea level. Their great significance relates to their occurrence within mountain
belts, where they document the existence of former ocean basins that have now been consumed by subduc-
tion. This insight was one of the founding pillars of plate tectonics, and ophiolites have always played a cen-
tral role in plate tectonic theory and the interpretation of ancient mountain belts.




Many Types of Peridotite

The peridotite “family” contains a number of differ- =
ent intrusive igneous rocks. These include: lherzolite, Ty pes Of Per dOt'te
harzburgite, dunite, wehrlite and kimberlite. See im-
ages at right and above. Most of them are an obvious
green color attributed to their olivine content.

® Lherzolite: a peridotite composed primarily of
olivine with significant amounts of orthopyroxene
and clinopyroxene. Some researchers believe that
much of Earth's mantle is composed of lherzolite.

Harzburgite: a peridotite composed primarily of oli-
vine and orthopyroxene with small amounts

of spinel and garnet. This is the coarser grained rock
found in the interlayering rocks near the Red Hills
hut. Also occurring with it is chrome diopside with
coarse green crystals on the outside.

® Dunite: a peridotite that is composed mainly of
olivine and may contain significant amounts of chro-
mite, pyroxene and spinel. At Red Hills, interlayered
with Harzburgite, this is the finer grained rock.

. Wehrlite: a peridotite that is composed mainly
of orthopyroxene and clinopyroxene, with olivine
and hornblende

. Kimberlite: a peridotite that is composed of at
least 35% olivine with significant amounts of other
minerals that might include: phlogopite, pyrox-
enes, carbonates, serpentine,diopside, monticellite

Chromite in Peridotite

Some peridotites contain significant amounts of chromite. Some of these
form when a subsurface magma slowly crystallizes. During the early
stages of crystallization, the highest-temperature minerals such as oli-
vine, orthopyroxene, clinopyroxene and chromite begin to crystallize
from the melt. The crystals are heavier than the melt and sink to the bot-
tom of the melt. These high-temperature minerals can form layers of per-
idotite on the bottom of the magma body. This can form a layered de-
posit where up to 50% of the rock can be chromite.




Field Trip to Rocks Road, led and researched by Mary Davis.

Main Reference (though about six were used in total):
Storm-generated graded beds and debrisflow deposits with Ophiomorpha in a shallow offshore Oligocene se-
quence atNelson, South Island, New Zealand by Lewis 1980

Magazine Point was named for the explosives stored there, that were used to build the road. The road was completed
in 1897.

The wave cut platform formed in the Tertiary, in the Oligicene (Waingaroan), 30 million years ago during a transgres-
sion of the sea over much of NZ. Only a few bits of what we now know as the Nelson region sat above the level of the
sea. In the Nelson Geological Mapit is described in the Jenkins Group.

The platform formed within 25 kms of the shoreline, to a depth of around 50 — 100 metres. Some say up to 200m. This
was a tectonically active area; the platform formed within a rapidly subsiding basin. It’s equally as likely that the
source area was tectonically active; this is surmised due to the inclusion of different material such as limestone and
granite.

The basin held no sand of its own — all the material that makes up the rock beds was carried in from the shoreline. The
bulk of it was carried by fast moving water — likely riptides and storm generated debris flow. It seems the sediments
flowed to the edge of the basin then slipped down the side — you will see that layers and laminationsand other features
are defined in the platform, rather than being properly blended as in turbidity.(Earlier geologists described this rock
platform as forming by turbidity).

The sequence is comprised mainly of medium sandstones alternating with muddy bio-turbated, very fine to fine sand-
stone or muddy sandstone. The sandstones are quartz and plagioclase while the lithics are altered, fine volcanics with
smaller amounts of plutonic igneous, detrital (recycled) sedimentary, meta sedimentary (changed by metamorphism).
All lithologies are lensoidal — no bed extends for more than 200m. The lensoidal appearance of the conglomerates and
breccias is due to rip currents both creating and infilling channels. There are clean sandstones and others that are hum-
mocky or cross-stratified, and yet others that are planar laminated.

There’s a lot of ophiamorphanodosain in the platform rocks and a few thallassinoides— these are the fossil traces of sea
creatures that burrowed in the sand. There are about four types of trace fossils in the platform rocks, some at oblique
angles and some at right angles. These are known as ophiamorphanodosa, thallasinoides and scolicia and have been
burrowed by different types of sea animals — spatangoid echinoidsand perhaps worms and crabs. (Others might in-
clude more the sea anemone, bi valves and other crustaceans). The ophiamorpha are the only ichnofossils found in the
clean sandstone; it and the rest are found in the bio-turbated muddy sandstones.

The strike runs more or less parallel with the road, to the north west. The dip is around 75deg.The sequence is older by
the sea and gets younger towards the hills. It is 140 m thick.

There are lensoidalconglomerates or breccias in the lower 60 m of the succession that contain muddy sandstone, igne-
ous and metasediments. These also contain macrofossils — oysters, bi-valves, scaphopods, gastropods and calcareous
algae. There is foraminifera present — the microfauna suggests that sedimentation occurred in shelf-like conditions.
There’s also some Tertiary bio-clastic limestone.

Riptides are given strength by evidence of a pair of natural levees in the stratification. This shows water flow across a
width of 60 metres without the use of channels (although this was happening too) to direct water in a certain direction.

After the trip: We saw examples of lots of features; Diane also found Zoophycos trails which were something unex-
pected, and lan showed us some shipworm fossils. Dr Mike joined us which was a great surprise and explained all
about the folding of the Port Hills over the Jenkins Group. We also saw a fossil tree, and offset faulting. (photos in-
cluded of some of these features).




COMING UP

September 18 Meeting : Talk on Volcanoes by Peter

September 21" Workshop at Davies-Bourne residence. We will continue to catalogue the club collection.
This workshop is a great way to meet other members of the club, help identify our treasures, and finish up
with a BBQ.

October 16th Meeting: NRMC Super Quiz Night, fun and informative backed by superb mineral speci-
mens from Hub’s private collection.

October 19 and 20, Field Trip to Golden Bay: Accommodation reserved at Onekaka Friday night
and Saturday Night. The house is owned by Victoria University Geology Department, has basic
beds, showers, cooking facilities etc. $15/person/night.

November 20th Meeting: AGM and Talk by Mike

November 23rd, Field trip to Cobb Valley Asbestos mine. Chris Fraser will be the leader
December: No monthly meeting. Year end NRMC BBQ open to all members family and friends.
All meetings at Richmond Library, third Thursday of the month, commencing 7:30pm

Please note that this program is provisional and liable to change. Updates will be posted by email.

If you would like to share your knowledge by giving a talk to the members at a club night, or
know of anyone who would like to, please contact any member of the committee. You will have
plenty of time to prepare the talk as the spare slots begin in 2015.

Chris has proposed to co-ordinate a special interest group for members of the club interested in micro-
mounts. He has a number of ideas to further this group, and would like to hear from anyone who would
like to be a part of this new development.

Chris is going to the micro-mineral symposium in the near future so if you have any unidentified micro
minerals he can present them for verification

Diane is in the process of collating an NRMC calendar for 2015. She did one last year and
proved to be very popular with those who were lucky enough to secure one. Diane would like to
know who would want one before she sends the order to print. They are $20 each and will be
ready for distribution at the November AGM.



