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GENERAL NEWS

Website. Dave Briggs runs the club website, check it ouwww.nelsonrmc.org; is
being continually updated.

SUBS: If you have not yet paid your subs please contact Hub.

MEETINGS Please check your emails for up to date information.

Committee:

If any of you wish to become more active in the running of our club, please contact a member of
the committee.

This edition contains a lot of photos. You can get a clearer view of them by zooming in. To do
this just press Ctrl Shift +

To zoom back out itds Ctrl shi ft



Charleston Field Trip, February 2018

REPORT ON FIELD TRIP TO WESTPORT AREA by Stephen Eagar

A group comprising Mike Blowers, John Taylor, John Barry, lan Ladds Steve Cross Stephen Eagar, Tez Hardwick and Za
at the Westport Holiday Park on the morning Bfebruary

We then went to Cape Foulwind. Here there is a very interesting exposure of tertiary sequences along the coast. (see dia
and photos) Unfortunately the tide was on its way in, so this limited our access to this section of the East Cape, dod we he
limit our time there.
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Legend

kf  Foulwind Granite — Grey, medium — coarse grained biotite granite with megacrystals of K feldspar.

Regional Unconformity
mb  Brunner Coal Measures — Poorly sorted quartz sand, carbonaceous-highly carbonaceous mudstone and coal.
rkk  Kaiata Formation (Kaiata Mudstone Member — Massive, slightly calcareous, slightly carbonaceous mudstone)
tkp Kaiata Formation (Point Elizabeth Member — as above with scattered beds of algal limestone)

rl Little Totara Sand — White-yellowish brown, moderately sorted, micaceous, feldspar-quartz sandstone, loose.
ne  Waitakere Limestone — White-light grey, hard, algal limestone, thin beds of coarse sandstone at base.
Unconformity
bo O Keefe Formation (Blue Bottom — Bluish-grey, muddy, slightly calcareous, micaceous fine sandstone and mudstone)
Regional Unconformity
Late Quaternary Superficial Deposits — Beach sands and fluvial gravels deposited during interglacial high sea levels

Access to the exposures of the Lower Tertiary beds was also made difficult due to the recent storms that had thrown up Ic
coupled with the slips. The beds dip gently to the east. However we managed to see the most of the strata commencing v
Brunner Coal Measures (Kaiatan). We found some pyritic nodules in the carbonaceous mud. Above are the deep water dt
of the Kaiatan Mudstone that contain only microfossils. Due to the high tide we abandoned this section and had lunch.

Following lunch we went north around the Cape itself. A large quarry had been dug in the granite to use for the Westport
Breakwater. A tramway from the quarry to Westport had been constructed and a few industrial artifacts were seen. The F
wind Granite is a hard, coarse grained biotite granite with large white tabular potash phenocrysts ideally suitabék as rip ra
compared to the weathered Separation Point Granite further north. The Foulwind Granite has an emplacement radiometr
of about 430 million years, but may have a Cretaceous metamorphic event imposed on it. We then proceeded to the uppe
of the section further to the east. As we went down th
was a marker for the old gold miners. Some members collected some of the ilmenite sand that the tide had separated on
beach and looked for gold. It was found, but was very fine. Here we also saw the Waitakere Limestone (Oligocene) and c
lected fossils (scaphopods, bivalves and rhodolith algae). They were in a light grey limestone This is very similigato the a
limestone in Golden Bay.

The following day we went to Charleston. The exposure of the old mica mine was covered in scrub. Fortunately for us, Jol
Barry had visited previously and cut a marked track through the gorse. Mica is found in a pegmatite and books of muscovi
mica were collected. After lunch at Constant Bay we pushed our way through the bush to look for more mica. Then we re-
treated to the office of Geotech where Anthony Black kindly let us examine the old photographs of the area and John Barr
gave us a brief history of gold mining in the area. He then led us through part of the Argyle Track to look at somerkf the wi
ings in the Quarternary marine deposits. They seemed to hold up well to the deep pits and races as we went through the |
Some of these must have been some 15 metres deep. The deepest channels were below the payable deposits, so that th
material could be washed away from the area (to sea) and not interfere with the mining. (Unlikely this technique would be
mitted today!)

Our thanks to lan Ladds, John Taylor and particularly John Barry for their assistance in making this a most memorable trif



number of mining methods were employed at
Charleston:

Ground Sluicing - Where the sand was uncement-
ed, water from a head race above was directed into
the working face and the sand was washed through
a screen on a wooden box and then onto the gold
recovery tables. A tail race took the water away from
the workings and stones from the gravel overlying the
sand were hand-stacked into piles. A lot of labour was
required for this method.

Hydraulic Sluicing - An advancement on simple
sluicing, this method involved the application of a jet
of water under pressure to mine the face and was less
labour intensive.

Cement Crushing - Most of the cement was surface
mined breaking out small blocks but in a few locations
tunnels were driven. The blocks of cemented sand
were crushed to sand size in a stamping battery. The
majority of the stampers were water wheel powered
although some had steam engines using local coal.

Most of the gold at Charleston was won by this
method and some companies did very well e.g. In
August 1868 the Nile Company sold 3000z of gold after
just a fortnight’s work. In 1869 the warden reported
that there were 240 of these batteries operating and the
noise must have been quite deafening.

Fly Catching - This involved placement of gold
recovery tables in a creek bed downstream of active
gold workings. As the gold recovery by sluicing or
crushing generally only recovered about 50 percent of
the gold, some of the flycatchers did very well.

Blacksanding - Blacksand along the beaches was
dug out and washed across tables. This was the
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Charl.eston in the 18706s

MINING METHODS

method used by the Shetlanders at Nine Mile beach.

GOLD RECOVERY

Two methods were used on the gold saving tables.
The first involved catching the blacksand concentrate
in fine blanketing. The concentrate was then mixed
with mercury in an amalgamating barrel where the
gold combined with the mercury.

The alternative method used mercury-coated copper
plates and the gold combined with mercury. At inter-
vals the amalgam was scraped off the copper plates.
The amalgam was then placed in a retort to which heat
was applied and the mercury evaporated off leaving
the gold behind. The mercury was recovered by con-
densing in cold water and used again.

WATER SUPPLY

Whatever mining method was used, water was an
essential requirement. Water was necessary for sluic-
ing, driving the water wheels, black sanding and for
washing the sand over the gold saving tables.

Initially dams on nearby creeks and reservoirs
sufficed but as the scale of mining rapidly increased
much more water was required. Long water races
were constructed and these were major engineering

" achievements.

The most significant were the 7km long Nile River
water race which brought water to Darkies Terrace
and the Argyle water race which was fed from a large
dam at Deep Creek. The companies that controlled
the main water races made good profits by selling
water and often made more than from gold mining.
However even with the water races, in periods of dry
weather many claims could not work, and the miners
and business people would be praying for rain.
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THE GOLD DEPOSITS

used to mining deposits with gold

particles ranging in size from small
nuggets to flakes but at Charleston the gold
was all of a very fine sand size (“flour gold”)
for which new methods of recovery were
required.

At Charleston the gold was found in an-
cient beach sands preserved in a series of up-
lifted marine terraces. While there are traces
of gold found throughout the sands, the
diggers soon found that gold was concentrat-
ed within blacksand leads. Blacksand com-
prises mostly dark coloured, heavy minerals,
mainly ilmenite, garnet and zircon, minor
magnetite and monazite as well as gold, and
the process that forms the blacksand layers
can be observed today on many West Coast
beaches e.g. Nine Mile Beach. During storms,

The diggers coming to Charleston were

74

waves carry sand towards the high water
mark with the backwash sufficient to lift and
remove lighter minerals (quartz, feldspar and
mica) and leave behind the heavy /™
fraction - the gold bearing black-
sand.

Over much of the goldfield, the . .
marine sands had an overlying
cover of gravel about 1 - 1.5 ; ;,l’t;
metres thick. During mining 9
this gravel layer was removed o
and has been left as the many heaps
of stones in the long abandoned min-
ing areas. In some locations the upper
part of the sand was cemented which
provided an unfamiliar challenge to the
miners. Often this cement was very rich in
gold and stamping batteries were introduced
to crush the cement.

Gold mining sluice at Butterworths BleWp Claim, Charleston, 1907.



Charleston Trip photos taken by Mike Blowers

1 John Barry describes layers in recent expos8ite 1
Searching mudstone layer site 2

Fossils in mudstone (Caryophillia Clavus zelandiae)
Echinoderm inwith algal nodules

Mica Workings

Constant Bay lunch
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We spent a few hours exploring the gold workings at the beginning of the walk to lake Argyle from Darkies Terrace

John Barrie is undertaking a project here, and part of that project was forming tracks around the various workings
which were being reclaimed by the West Coast bush.

The workings were primarily tunnels and channels built in the 1870s to take large quantities of water to the sluicing
areas. Some of these channels were over 10m deep, so you need to take care when walking this area. The photo on
the right shows a cliff formed by the collapse of shafts and tunnels.

Photos by Tez Hardwick
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FROM DARWIN TO PERTH 7 SOME OBSERVATIONS ON AUSTRALIAN GEOLOGY AND LAND-
FORMS

MIKE BLOWERS

The presentation commenced with a brief look at the geology of the North and Western Australia, particularly the Pil-
bara, Yilgarn and Gawler cratons and their journey through through time and their association with three successive
supercontinents, Nuna, Rodina and Gondwana.
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CRATONS OF WESTERN AUSTRALIA

South of Darwin the first stop was at the Argyll Diamond mine, which is unique in that the source of its diamonds is
Lamproite and not Kimbelite. The similarities and differences of these two types of intrusive were discussed.

PINNACLES



WOLFE CREEK CRATER SURFACE SEARING OF SANDSTONE

Next on the tour was a visit to the Devonian limestone deposits in Winjana Gorge and Geike Gorge, standing as grey
and white cliffs above the Lennard River with a wide variety of Devonian shell and coral to be seen.

GEIKE GORGE THROUGH DEVONIAN LIMESTONE DEVONIAN FOSSIL

Next visit was to the Pinnacles, an area of protrudinghainike structures, formed by the cementing of sandstone
within the root mass of long disappeared trees.

Further North at Shark bay we saw living descendants of Stromatolites in the warm shallow waters of the Peron Penin-
sula, where there was also a consolidated porous deposit of tiny seashells which was quarried for use as building
blocks.
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KIMBERLITE-LAMPROITE PHASES

Moving southwards to the distinctive Bungle Bungle Mountains, the formation of the yellow and blue banded hills
was discussed. The yellow layers being more sandy andnon water retentive while the blue layers were more water
retentive clay, allowing the growth of bhggeen cyanobacteria

BUNGLE BUNGLE FORMATION- LAYERS OF OXIDISED SAND & BLUE CLAY LAYERS WITH CYANO-
BACTERIA

This was accompanied by a video showing the formations and some detail of the geology. Near the center of this for-
mation are the traces of a meteor impact some 360 million years ago and this led the discussion on to other meteor
craters that Mike had visited in the region, namely the Wolfe Creek Crater, the Dalgaranga Crater and the Hickman
Crater.

Video footage showed the buckling of the sedimentary layers in the rim of the Wolfe Creek crater and there was a
discussion about the blackened surface layers of the impacted material. Mike speculated that it could be a type of
pseudotachelite, the black glassy mineral described by Rick Sibson in an earlier talk about earthquakes, but unfortu-
nately Mike had taken no samples, so there was no resolution to that question.



