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Geothermal: Consider Rifts on Land
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Consider New Zealand”

by,

Wairakei Geothermal Power Station
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Material summarized in this lecture is

largely from a 1983 field conference

organized by Henley, Roberts and

Hedenquist (1983) égilizr&wié;gfszt(ggﬁ&) and



Volcanic
centers in
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LOCALITY

Geotherma lareas ana not
wblor occurrsnces in the
hotorua-Taupa geotharmal region.
(Based on 8 tigure by W. J. P.
Muacgonaid).
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Wairakei



ep in full flight




terraces ' sulfur

Profusion of colors:
y,b,r iron oxides and hydrox
orpiment (As2S3)
y orthorhombic sulfur
orange realgar (AsS)
purple cinnabar (HgS)
grey (py and monoclinic S)



Sb and SbS orange, S yellow, Fe?* green

Pool colors






Beautiful terraces
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small explosions

situation

inherently unstable

o Wairakei
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The rogue bore

250 MW, excavated hole 30m
deep and 150m diameter




Waimangu Geyser in eruption in early 1904

., Largest geyser in

llcnfgrno (':trat?‘r- world erupted at

| V?/fm-e" Site ‘(33 g, intervals of ~36 hrs for
. St L R ALY 5 hrs. Mud, rocks and

water thrown up

Ieft brljllant whlte
mud gh waIIs




One of 7 wonders
of the world blew
up in 1886

But this was just the tip...




e Tarawera eruption of 1886




Waste high mud impeded rescue
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Weight of mud collapsed houses







New Zealand is, in fact, a very
dangerous place

* “flat” volcano- most dangerous

Pummice 1.8m thick
80% material ejected >200 km
Fluidized pyroclastic flows traveled 80 km

Volume in cubic

Eruption and Age kilometers
Ngauruhoe 1975 0.003
White Island 1976-1980 0.02
Tarawera 1886 1.3
St. Helens (USA) May 1980 3
Kaharoa eruption (Tarawera)

700-900 years ago 7.5
Krakatoa (Indonesia) 1883 8
Taupo Pumice 1800 years ago 110™



Au precipitated
with As and Sb

in Champaign
pool, New
Zealand




Acid Destruction of As or Sb Polymers
Produces Colloid Which is Extremely
Effective Scavanger of Gold
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.\ | Major Low Salinity Hydrothermal Systems |
May Deposit Potentlally Economlc Quantltles o] Gold

Wairakei Wells ¢ - Champagne Pool - Waiotapu System
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Gold

Few things
motivate like Au




Nuggets discovered in Amazon forests of Serra Pelado, Para,
Brazil in 1980. Mountain— 600’ pit, 0 — town of 100,000.
42t Au from 6400 small claims by 61,000 workers










The California Gold Rush
January 24, 1848 John Marshall discovers gold at Sutter’s Mill

http://homepages.wmich.edu/~nwitschi/teaching/crowd.jpg



http://www.legendsofamerica.com/photos-california/CaliforniaGoldMiners.jpg




Barrowman crosses Australia in 1980’s

c
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One generat
explored the
world for gold

1880’s Paddy Hannan discovers Au in Kalgoorlie, 1891 Tom Cue at Murchison goldfields



Au veins scruffy looking-
not the more dramatic
wide bull gtz veins

Deposits with silica...




Silica spires







McLaughlin epithermal gold deposit
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Serpentine replaced by silica and
carbonate —"silica-carbonate”

_ Geysers geothermal area
pinnacles called “eagle rocks”

http://nrs.ucdavis.edu/mclaughlin/naturalhis/region/region2.htm



CROSS SECTION
IN FRACTURE PLANE
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McLaughlin Gold

Gold dendrites in . . gy
3 adularized ~
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http://nrs.ucdavis.edu/mclaughlin/naturalhis/gold/gold1.htm



The Mother Lode, Ca &

m wide vein strikes across countryside
formed by a different mechanism

!




Ladder structures
indicate overpressured
fluids- jack open veins




Abitibi Greenstone Belt
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Concentration

Gold Modeling Shows Low Salinity
Fluids Are Best Able to Transport Gold
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Summary

Geothermal power impressive locally but of
small potential and poorly located

Geothermal areas are extraordinarily
hazardous in the long run

Geothermal systems can form epithermal gold
(Hg-Ag-...) deposits
Key to Au is low-salinity waters

Connections to hydrocarbons and basins- high
grade and HC, overpressures in lode Au
systems

Basins are analogues for metamorphic
petrology
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