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NELSON ROCK  & MINERAL CLUB  NEWSLETTER 

GENERAL NEWS 

 Website.  Dave Briggs runs the club website, check it out at  www.nelsonrmc.org, it 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 itôs Ctrl shift - 

 

 



Field Trip to Riwaka Quarries ï Written by Mike Blowers, helped by Stephen Eagar 

A group of 15 Rock and Mineral Club members met at the Riwaka Quarry, site of the old Motueka Lime Plant. We 

were met by Grant Pound who gave us an introduction to the quarry. They are only operating in the summer because 

winter conditions are too muddy to work. The lime deposit is pretty mixed, the better quality white crystalline material 

is used for decorative stone and they have a gold coloured material which is marketed as ñMotueka Goldò The base of 

the quarry, where we parked, is not actively mined at present and is used to stockpile the various grades of rock 

trucked down from the upper benches, which could not be seen from below. Grant said that there was granite to the 

east of the deposit and behind the deposit, so we pricked up our ears at this, anticipating an interesting contact and 

perhaps metamorphic minerals. He said there were also caves or cracks on the east side which would be of interest. 

Most of the group immediately headed up the track but one or two picked through the various piles of lime lying 

around before heading upwards. About 100 metres along and up the track was an old bench to the right where a num-

ber of us spent a good deal of time scratching about. The face was somewhat weathered but the layers of lime could be 

clearly seen dipping at an angle of about 45 degrees to the west. The layers were of very uneven quality, some quite 

hard and crystalline, other layers microcrystalline, some hard, some soft, here and there were layers of earthy material 

and in some places the limestone had been faulted and sheared. There were areas where the shearing andfaulting had 

somehow allowed the incorporation of carbonaceous material, as when this black streaked limestone was dissolved in 

acid it resulted in a residue of finely divided carbon. 

Another couple of hundred metres along and up the track and we came to the main working bench, excavated flat to 

about the area of a rugby field, with a working face on the far side and the track carrying on above this face. By the 

time I reached here most had already collected their samples and were preparing to depart. There were two main areas 

of interest, one in the center of the open area and the other on far wall where a couple of the group were still working 

(see picture). In the central area of the bench there were pieces not of limestone but of a very white, almost sugary 

crystalline quartzite in which there were smears of epidote and inclusions of an attractive pink mineral, identified later 

as thulite, none of which reacted with acid. We assumed a contact perhaps, intrusion and metamorphism, whatever 

these rocks were broken apart and disappeared into our packs. It was not clear whether the material was close to its 

position of formation or had been moved by the mining, but Stephen had collected a mix of rock types which identi-

fied conclusively a contact or a pegmatite, and photos of the rocktypes he found are pictured below. 

 

 

 

. The far face was not indicative of any major 

contact or intrusion,, but in the middle of the 

face there was a small collapsed cave or void 

which had served as a reservoir for lime solu-

tions which over time had crystallised into 

beautiful, closely packed, clear, elongated 

crystals. From a distance it looked like a layer 

of frozen ice. There was just time for me to 

collect a few pieces and take a couple of pho-

tos before everyone headed down to the base 

for lunch. 

120mm wide sample from the   lime 

solutions which over time had crystal-

lised into beautiful, closely packed, 

clear, elongated crystals.  

Calcite Iceberg 



 



 

 

 

 

 

 

 

 

 

 

Upper bench, near group onto inrtusives, 

far group at collapsed cave 

Clean microcrystal limestone with carbona-

ceous material mid picture and earthy layer 

to right. 

Massive clustered layer of clear calcite crystal mass 

at base of collapsed cave 

Face at 1st bench, showing variable quality 

of banded lime layers 



 

Pink thulite with epidote and black man-

ganese dioxide growths (todorokite?), in 

white ñsugaryò quartz, 

Small cluster of dog tooth spar (FOV 

approx2cm) from upper bench. 



After lunch we headed down the Riwaka resurgence road for about six kilometers, parked the cars and followed a farm 

track for 200 meters to the site of an occurrence of pink marble. It was not exactly a quarry, but a site where from time 

to time small amounts of the pink marble was extracted for decorative projects like fireplace surrounds. The area was 

well covered in grass and there was no obvious outcrop, but boulders of limerock were scattered here and there and 

were well picked over by our team, looking for crystal filled voids and any particularly pretty pieces. The colour of the 

rock varied from pink to a dark orange red, of a fine granular crystalline nature. The few small voids, when viewed 

under the microscope, contained perfect little rhomboid crystals (squashed box shape), some pink and others perfectly 

clear. The crystals are about 0,2 mm in size, so they are too small to say whether they exhibit double refraction, as do 

the larger, clear rhomboid calcite crystals that we are familiar with

 

 

Pink feldspar chip melts and darkens 

on heating 

Rhomboidal calcite crystals found in the voids 

of the red/pink marble.  This photo is 2.2mm 

120mm wide sample of the red/pink marble 

Thank you Peter Ingrams for leading this great trip.  I know it was a mission to contact the right 

people to access these sites. 



Georgia Landscapes and Rocks ï Uta Purcell 
 
Uta went to Georgia in May 2016 with a group of four from NZ, Australia and the UK for a botanical exploration trip. 

Of course the landscapes, peoples, culture and history were important to their enjoyment and although Uta is only a 

recently joined member of the Rock and Mineral Club, she recognised the Geology she passed through was something 

special, there were some amazing rock formations to see.They enjoyed great hospitality and Georgian feasts, but food 

and housing conditions in the mountains were difficult. 

 

 From Tbilisi they went in 7 different directions, indicated by the stars  

on the map. They visited the Greater & Lesser Caucas Mountains, steppe, semi-desert, a wine-growing region with 

Mediterranean climate, high passes, some lime  

stone regions, but overwhelmingly volcanic landscapes. The pictures selected here feature volcanic landscapes, some 

rock features, and the use of rocks. 

 

They travelled the Georgian Military Highway over Cross Pass, where it sleeted on them as they botanized, and went 

as far as the Russian border.  

 

 From the Lesser Caucasus They had views into Turkey.At David Gareja Cave Monastery  they skirted the border to 

Azerbaijan, south of Akhaltsikhewhere they walked through Armenian settlements.Georgia has a proud and long his-

tory of gold mining and wine making,  

 



 

 

Travertine seep on Cross Pass  South Ossetia Volcanic Plateaus  

TavkvetiliVolcanoe 2583m                                         

Stone built building said to be earthquake proof 

pattern  

Extinct volcano Mt Kasbek  5047m                            

Twisted basalt columns ï Khade Valley                   



 

David Gareja,Monastery  David Gareja,Monastery dwellings cut into sandstone ï notetilted 

sediments layering at same angle on all scarps behind the monastery, 

right down the valley 

Brief note on Georgian geology. The southern portion of Georgia was part of Gondwana, which collided with the 

Eurasian plate in the Mesozoic period, causing the uplift of the Greater Caucasasmountains and the release of volcanic 

lavas.during this and later periods. (similar possibly to the subduction zone that raised the Andes)  The map below 

shows rock resources, volcanics to the north and south and the limestone and marble in the central areas which was 

laid down in the Tethys Ocean probably contemporaneous with the Italian limestone deposits 

More details of mineral resources at   http://www.ifsdeurope.com/mineral.html#null 

(Compiled by Uta and Mike) 

http://www.ifsdeurope.com/mineral.html#null


"Whisky on the Rocks from the Year of the Politician" or "How to 

Find a PhD Field area"      by Professor Rick Sibson  

 

When Rick first agreed to give us a talk it was to be titled ñHebrideanExplorationò, a fairly self explanatory title, so I 

was surprised when he phoned the week before our meeting and said he had changed the titleto "Whisky on the Rocks 

from the Year of the Politician" or "How to Find a PhD Field area". Now I didnôt quite know what to expect and nei-

ther did many of the other members of the audience, at least at first. 

He began by explaining the difficulty he had faced, when trying to decide what to study for his PhD. His Prof at Impe-

rial College had suggested a study in the European Alps, where the Prof. himself was working, but that would have 

involved reading numerous papers in German, French, and Italian, so he looked elsewhere and decided on the Outer 

Hebrides, where English (of a sort) was spoken and the granites and gneisses, along with a major thrust fault struc-

ture,had been little studied. He contrasted his freedom to choose his study area with todayôs money governed research 

where students are largely constrained by economics and the need to choose from projects funded by either by indus-

try or research councils. So this explained the second part of the title of his talk. 

Having decided on the Hebrides he set about studying the geology and the general area.  An article in New Scientist 

ñThe Geology of Whisky Galoreò by Peter Francis told the story about the well-knownwartime shipwreck close to the 

trace of the Outer Hebrides Thrust.  The shiphad a cargo of whiskywhich the villagers then proceeded to salvage for 

themselves. The film Whisky Galore, was based on this incident and the stricken ship was the ñSS Politicianò. The 

writer of the original story, and the screenplay, was the well known Scottish writer and wit, Compton McKenzie (since 

knighted!) So now we knew what the title of his talk was all about. 

But Rickôs talk was about the geology of the place and although this was spiced with local stories, told in a cultivated 

Hebridean accent of course, he outlined the work he and local colleagues were doing. He began with a brief review of 

the then ñNewò theory of Plate Tectonics 

with recognition of the importance of earth-

quakes defining active plate boundaries.  The 

Caledonian collision orogeny in NW Scot-

land with activation of major thrust faults on 

the mainland and in the Outer Hebrides likely 

resulted from closure of a former Proto-

Atlantic ocean 

The Outer Hebrides Islands consist of 

strongly metamorphosed(amphibolite ï 

granulite facies) and multiply deformedAr-

chaean basement gneisses, the Lewisian 

Complex, nonconformablyoverlain on the 

mainland by Proterozoic Torridoniansand-

stones which in turn are unconformably over-

lain by a Cambro-Ordovician shelf se-

quenceall disrupted by the Moine Thrust run-

ning up the mainland west coast. The Ar-

chaean basement is shown by the ñpink bitsò 

on this map. 



Early geologistsreferred to these basement gneisses as ñThe Old Boyò; they can be likened to variably stirred porridge 

and are dissected by dyke swarms, the Scourie dykes of about 2400-2200 Ma with the gneisses subsequently 

órestirredô during theLaxfordian orogeny(c.1900 ï 1600 Ma). 

The next map shows the local faulting, including the well-known Moine Thrust Fault on the mainland, which caused 

much debate in the late 1800s because of the apparent anomaly of older sedimentary strata overlying younger strata, 

which could not be explained at the time. The solution was eventually worked out by geologists Peach and Horne and 

others in the late 19th century. The site of the Moine Thrust at Knockan Crag is now a geological showpiecewell worth 

visiting.Rickôs study of the faulting here could be said to have led to a lifelong association with faults and faulting. He 

mapped the distribution of fault-rocks within the Outer Hebrides thrust zone, recognizing a progression from belts of 

brittle fault rocks (pseudotachylytes and cataclasites) in the west to more ductilephyllonitic shear zones in the east.  

Phyllonites are phyllosilicate-rich hydrated mylonites(first recognized by Charles Lapworth in the Moine thrust in 

1882) formed by ductile aseismic shearing under retrograde metamorphic conditions). Pseudotachylyte veins 

(typically 1-100 mm thick) occur along brittle faults and also as irregular veins injected into fault wallrocks.  Fault-

hosted pseudotachylytes are believed to form as a consequence of friction-melting during episodes of rapid fault slip 

(earthquakes) and can thus be regarded as ópaleo-earthquakesô.On a display table he had samples of pseudotachylyte 

from the Hebrides and a number of samples from the Alpine Fault in South Westland, New Zealand. These samples 

attracted much admiring attention and the Club may well take up Rickôs suggestion of a field trip down to South West-

land. 

His discussion of faults continued with a description of the differences between the brittle fracture regime and the duc-

tile regime and the effects of temperature and pressure on these zones. 



 

Rick then progressed onto earthquakes 

and the energy released by discontinu-

ous shearing in the brittle zone and the 

question of how continuous shearing in 

the deeper areas does not translate into 

quakes because of ductile flow. In conti-

nental crust the base of the seismogenic 

(earthquake-generating) zonevaries with 

crustal composition, depending on the 

softening temperatures of quartz (c. 350 

°C) and feldspar (c.450 °C). 



 

 

 

 

 

 

 

 

 

 

 

 

 

He then moved onto the part played by thrusts and faults and the seismogenic region in the movement of hydrothermal 

fluids and the deposition of silica and gold from these solutions. 

Firstly he commented on the fact that gold is widely contained 

by many rock types, but is present only in barely measurable 

trace amounts; howeverunder hydrothermal conditions a fluid 

volume as large as Wellington Harbour (c. 1 km3) could trans-

port some 10 tonnesof gold, raising the conundrum of what-

geological mechanismcan get gold into deposits at mineable 

concentrations? The answer is basically that the movement of 

vast volumes of hydrothermal fluid picks up the gold in solution 

and moves it through areas where the gold can be deposited, 

namely intermittently permeable faults. The following image 

from his presentation gives a summary of the situation. I think 

his answer to the question ñWhat use is gold?ò is not the usual 

answer to the question but merely a geologistôs practical take on 

itïgold is a tracer for high flux hydrothermal flow and geologists 

can use the distribution of gold to speculate on the mechanisms 

of concentration! 

Mesothermal gold systems related to reverse 

faulting and orogenic movement result in more 

extensive deposits, persisting at depth, due to the 

higher pressure flow of metamorphic fluids from 

the compressive regime of the fault move-

ment.Rick gave a number of examples of exten-

sive reverse fault deposits, such as the Mother 

Lodebelts in the Sierra Foothills, California, in-

cluding the Pine Tree Mine, Hell Hollow, and the 

Harvard Mine near Jamestown. 



My understanding of the complexities of the gold deposition mechanisms that Rick postulates is, to say the 

least, a little hazy, so I hope you (and he) will not mind if I quote the abstract to his paper άHigh-angle re-
verse faults, fluid-pressure cycling, and mesothermal gold-ǉǳŀǊǘȊ ŘŜǇƻǎƛǘǎέΣ ǇǳōƭƛǎƘŜŘ ƛƴ DŜƻƭƻƎȅ мсόсύΣ 
January 1988, which says it all far better than I can. 
ñMany mesothermal gold-quartz deposits are localized along high-angle reverse or reverse-oblique 

shear zones within greenstone belt terrains. Characteristically, these fault-hosted vein deposits exhibit 

a mixed "brittle-ductile" style of deformation (discrete shears and vein fractures as well as a schistose 

shear-zone fabric) developed under greenschist facies metamorphic conditions. Many of the vein sys-

tems are of considerable vertical extent (>2 km); they include steeply dipping fault veins (lenticular 

veins subparallel to the shear-zone schistosity) and, in some cases, associated flats (subhorizontal 

extensional veins). Textures of both vein sets record histories of incremental deposition. We infer that 

the vein sets developed near the roofs of active metamorphic/magmatic systems and represent the 

roots of brittle, high-angle reverse fault systems extending upward through the seismogenic regime. 

Friction theory and field relations suggest that the high-angle reverse faults acted as valves, promoting 

cyclic fluctuations in fluid pressure from supralithostatic to hydrostatic values. Because of their unfa-

vorable orientation in the prevailing stress field, reactivation of the faults could only occur when fluid 

pressure exceeded the lithostatic load. Seismogenic fault failure then created fracture permeability 

within the rupture zone, allowing sudden draining of the geopressured reservoir at depth. Incremental 

opening of flats is attributed to the prefailure stage of supralithostatic fluid pressures; deposition within 

fault veins is attributed to the immediate postfailure discharge phase. Hydrothermal self-sealing leads 

to reaccumulation of fluid pressure and a repetition of the cycle. Mutual crosscutting relations between 

the two vein sets are a natural consequence of the cyclicity of the process. Abrupt fluid-pressure fluc-

tuations from this fault-valve behavior of reverse faults seem likely to be integral to the mineralizing 

process at this structural level.ò 

Finishing on a light note, Rick acknowledged that,in spite of all of this science, there were other theo-

ries of earthquake causation. He showed a quick picture of the Japanese ñGolden Namazuò, the 

mythical giant subterranean catfish that lives beneathJapan and occasionally wriggles about setting off 

violent earthquakes. 

Thanks Rick for a very interesting, informative and entertaining talk 

 

(Summarized by Mike Blowers, with assistance) 

If anyone wishes to get a fuller understanding I have a copy of a 1988 paper of Rickôs ñFault rocks and 
fault mechanismsò  Mike 
 
 
AND THE WINNER ISééé... 

Find of the month competition, 

August 2018. 

Fossilised wood from Rabbit Is-

land, Nelson NZ 

Specimen found by Tez Hardwick. 

Probably been washed up after 

travelling from Ruby Bay. 



The winner of the July Find of the Month was Dave Buchan with a hand sized serpentine rock coated in micro arago-

nite crystals.  Photo of the specimen, plus a couple of photos of Aragonite (and Hydromagnesite) collected on the 

same trip to Lee Valley Serpentine Quarry. 

 

 

Hydromagnesite on Ara-

gonite 

Photo is 2.5mm wide 

Aragonite splay 

Photo is 2.2mm wide 

Here is the winning photo submitted by Dave 

Briggs in Septembers fledgling Photo of the 

Month completion. 

This competition is open to everyone so why 

not enter your best mineral photos?  Even if 

you donôt win, members at the meeting 

would like to see them 

Daveôs winning entry 


