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Fig.1 Tectonic map showing the major tectonic features of the New

Zealand region (from Cole, 1986). Bathymetric contour is 20000 m.
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Fig. 2 Distribution of the volcanic centres and eruptive domes of the Taupo Volcanic
Zone, showing both inferred structures and the location of the major geothermal
systems. Distribution of the Mesozoic greywacke and argillite basement are

superimposed on Hedenguist’s Fig. 1 (1986).
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Fig.4 Residual Bouguer anomaly (milligal) in the Taupo district. Locations of
geothermal fields are plotted on Elder’s Fig. 12. 2 (1981).
Ka=Kawerau, Wm=Waimangu, Tk=Te Kopia, Ok =O0Orakeikorako, Br=
Broadlands-Ohaaki, Nm=Ngatamariki, Rk=Rotokawa, Wk=Wairakei,
Th=Tauhara, Mk=Mokai, Hh=Horohoro
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Photo-1 Steam and pipeline at the Wairakei geothermal field.

Photo-2 View to the north over Broadlands-Ohaaki geothermal field.
The area to the right of the Waikato River on the photo-
graph is the Broadlands area; to the left is the Ohaaki area.
The Ohaaki Pool is near the centre of the photograph.



Photo-4 The Golden Fleece Terrace at Orakeikorako, formed by movement on the Golden

Fleece Fault, with subsequent sinter deposition by the discharge from hot springs

of Artist’s Palette.
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Photo-5 View to the south over Champagne Pool (steaming pool in

the centre) at the Waiotapu geothermal field.

I —TELNT 7APEEEN, T—NT > 7)—=2ATFAEMPENTHWEHRTT, 2D >
F—DHZ4H0.23ppm 1A 6.6 ppm ZENTH Y F 1+ (Grange, 1937),
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AT E KM &k O (hydrothermal eruption crater) ThH 9, 60~70m DEELH D 7,
INEDBEBEHERIE, EEH50cm TlHa100m, £3200m H—Kki ) AT T A FERL
TWET, ZDL x> T—NDERNFL N AT I 2CHBE LIS B HEIC KRB FEE
ET LB H ) T, BTHEL FTHZOPICEH80 ppm FREMEL TV FEFT, > r 2
7 =nDAE200m i b, O TEKEDE K Z - 2L > T E T, KA TH
ST, GIREAILL I h > TwET, F7230 v >0 77— Lo dL## 1 km 1213190648112 B
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Fig.8 Map of Waimangu Valley (Houghton, 1982). The Waimangu geothermal system
is located within the southernmost craters of the 1886 Tarawere Eruption. Surface

activity was unknown at Waimangu prior to 1886.
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Photo-7 Frying Pan Lake, Waimangu geothermal field. The lake is a large (48,500 m?) hot

pool. The highest temperature of its discharge recorded in recent times is 67°C.

Photo-8 Waimangu Geyser in eruption, early 1904 ;the “geyser” was probably an

intermittent phreatomagmatic eruption. The dark colour of the plume was
produced by the high content of splid particles (copy of photograph by Iles
in Houghton, 1982).
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This was

Photo-9 White Terrace at Rotomahana, a sinter terrace which was located on the north-eastern shore of the old Lake Rotomahana.

of

(Copy

destroyed during the 1886 eruption of Mount Tarawera, since it was located near the fissure formed by the basaltic eruption

photograph by C. Spencer in Houghton, 1982)
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Photo-10 Pohutu Geyser at Whakarewarewa, Rotorua. The

geyser usually erupts water up to a height of 18 m.

kRSN EEbTwEd (Naim, 1979), BALIETICIZ 7 4 <> 71213 &R B
DA STZDTTH, BXH CBBEMARBIFEL T ), Rov =t (kv s—ndb
ST2AD) ICDABIKD T Tz & 2 5 TwET (Lloyd and Keam, 1965), Photo. 7 {2755 L
TWBNDIE 100X 200m (2D 7 T A 21T, WD LKAV BEEL - T FET, KEES 2D
ELDoTETBLDTT LS LEL THd L) TTD, —&FmHRA T Chid )
T, SOEH O THIESS C LDIRE TT Y, 19374FEHIZH72°C H -2 s b T $ (Lloyd
and Keam, 1965), 729 77 x O ALIEIC ZDOWOFICHERE L 727 4 <> 774 F—Ti#%
L wEKPEmE & (hydrothermal eruption) A2 &, ZDEFOEEOE S (3 —FE W T470m
fiid -72% 9 T§ (Photo.8), 7 => 7 rid=4 )ETRVKES I BWRT, BKEE KDL
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Photo-11 Hell’s Gate at Tikitere, Rotorua. One of the authors (S.T. is in hot water (to left).

EDOMENTHAIERLENRL D TESITCZ L5 ZDLEIA DV EEbNTWET,

Photo-9137 A4 => 7L 27727 KIUDMIZH 720 f=FDKRTAL FTTALEVbILS
P F— (RRE) T, HmEH607 4 — | TEHLLIRREFBEEHR W A TT, JEH

WWREL LI o72DTTD, TNDZT7 2 7 KIUDEKDEZ, by ) EYTT 2Tk
L7A=r 7ETHOENB LIZH> ThnenTeTHgEnTLEvELR, $2E> 7752
EVOIFL LIRS =L 2D hEINTEL LT ET,

OFLTIE=2—2—F 2 FORIFE 2R OKIBREZEMTIEWET, v PILT O
S, 77207V T E V)RR EAD DI D) 3, Pld—oA ) BEHEE L
TYET, ZOPTHRICHEAZA L DIE R 7Y 74— (Photo-10), 1 HIZF#)14[E, &2 #18m
(FRICZD 2 bVWnEE) FTRKEERLEY, 207 7HL 7L 712835 E 0 BIRER
&, EMAACAERD T 74 THiE LICESIL Tk ), HMEGED) & WiE» S Ic R L Twb = &
EREL TV E T,

OMNLVTORIZT 4 X T L Ev) kA H D £9, Photo-11 170 AL T etk P (Hell's
gate)t%wf%') AHAEEIBASE, EOLELNTWZDOPRTYT, HRHLE 2 TLHL
ok ) WEEEAMEKICIZL T B L) TT,
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V SDEETLS - Hh#E
ZNTIE, Z5Z548058NUEICOWTEHELL TwELZwEBunET, Fig.9ics 7K
KIWFNTERIPET 2HBGLRL TET, 2B TRILTRLZ EZAHAEHA R Tl
RIKB 2 r — VDR L TW5 2 2AHTT, PRI T TEMELR—) > 727
REH LTV B EZATY, HAMILIEY RO LN TWEEZATT, ZOMERET &,
WAL T 7 RKIUFHNDIRE DA TEMHSTEE L Tb &I 2 b)) T,
ZITEFTT7o—F7> FCORRDENERE AT, KIZT 4 4§ 7 TEBD LI ORI
DNTHNRET, 70— FF> FOF— X7 — LORIEEMIC 134 (85ppm=85g/t) it (500
ppm) #ix L, 7> FE> (10%), K#H (2000ppm), £ 1) 7 £ (630ppm), t Z (400ppm), £ (70
ppm), i (25ppm) 7% KD BB & A A RS b LT £ (Weissberg, 1969), — 4,
%ﬁm¢m%:0w 13, fERIZE v — 7 —TERQE DL 7258 ) DBOKZFRIGHHTL, 2ok
L BIKIZIZEAIERIC L% C0.04ppb L & EF N T i 2 £ 2 LT v F L 72 (Weissberg,
1969), &, %#Dﬁtthv—i—mmuﬁimtw7Bm#%D,%ﬁﬁmi ZHhiD L
BHICHEEBILET., TALLZOWENTEN 22> Fo— L LEHT 3 BT RO &
#FEL T E§, Brown (1986) I3 50A Z DWEMRNOEMIC, T4 bbR2EICHEL 22614
DR AEL TwbZ e 2RO F L7, ERIZEVILEL 2BOBKEZNEL Tz Z &iC
T, BOKWIZELS DL ol ) RTT, SIETFERO I 85 0 Bk EL 2 X DL
CEGRBREDHICEL TOEd, hE2ONTLLER —L> DX —F—TEIETF I
TBH, —&E{TT7% (70,0008/t) DEEZTATHET, SEMICHE L 72 G0® & ISEN
% 8 Lfﬂm;#b&%ﬁKWmﬁmaﬁﬁ%ﬁmét,%mmmaéﬁﬁﬁ%%nifo
FThbb, REZLNTORENDLIEEPICELDELVERBRKICEINTHE ENWG 2k
»EH o TEWY L7 (Brown, 1986), Z ofifiid &% Au (HS),™ & L ThIFIL T B fHIZ W
LTY, 2ok, 7o —F7 > FOMTOEREKIZ Au(HS):™ & L Ta&IcfiML T Y,
ILHNTRBUCHEA B E T2 99% LI EILB L T2 &) Z AWML »>TE WD) F L
220 TDEIBEDRKBETIDIITA X I TDEDUMES % 2 B KEEETH ) 7,
BIEDNTA X I 7TDEZATHENFLRZLIIZ, T44 7D v 0 T—NIClde EEE
ELIBBIEEMCELEIN TV EIEINLNTET, 74+ 7 7fHkEnE % Fig. 10 (o7&
LT, fBCE EHELIED F—2anhdh, EICH ), L8 TIIMEAHIL R B i -
TET, EEHICRIILEROMESH D > x>0 77— F DAL R ZOWE LIc i@ L <
WE g, Fig. 10 o X Flid 2k M & (hydrothermal eruption) % 4T - 72 BT, Wik ¥y 1o Wi o
GHLTFEFT, 20L& LARIZEDY SNBKSHBEICHBIET 2 BB ET, > v
R T =N ZDRRG G D—DT, I004ERFNIC BAKMM A B 2% - 2 TF, Bz
= HHER20KE DIRIHEEIZL 7T —LDOBIC—KL VAT 72 %F-TwEd, HETIE
TV DFIZEEFEUCROILEDH) ERL T £ 9 5%, Hedenquist and Henley (1985) (3, =
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Fig.9 Active geothermal fields where is gold precipitating at the surface in the Taupo
Volcanic Zone of New Zealand. Geothermal fields where gold/silver is found
in surface sinter/scale are marked by solid circles. Half-solid circles show
where gold/silver is found in boring cores. Open circles are geothermal fields
where base metal sulphides are present. Occurences reviewed by Browne (1984),
and also from Grange (1937), and Hedenquist (unpub.) are plotted on Fig. 2.
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Fig. 10 Simplified geologic map of the Waiotapu area, showing the surficial
extent of thermal ground (from Hedenquist and Henley, 1985). The dis-
tribution of faults, hydrothermal eruption craters, and geothermal ex-
ploration wells are also shown. md=Maungakakaramea Dacite, hal=
Haparangi Ryolite; others are pyroclastics or sediments (details in
Hedenquist and Henley, 1985).
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Fig. 11 Schematic cross-section showing distribution of ore metals at Waiotapuy,
based on surface and subsurface metal analysis, as related to the fluid

flowpaths (from Hedenquist, 1983).
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NI ZDT—NOWTOEBETEVHREL, ZOR) DEF DL VIRRKILERLZLNDE
ZEZ LN RERHLELE, WAENICOVWTERET,

T A K I REITEAICHE S RN L B ROMTE 2 Fig. 1LISRL Tw 2§, BERMAIZAL
MTEALBREEDEIT., ZOLIBTHMIC L) TS N ARG H»ERITHEK E SV
BEMENKRDTE, ZHOKIBMBRICHTE TRAUSLEELTER L FOMBEMEL D > T
T, EEHBARAKIIEICE AT, — B T ATEELTEY, 7447 7THBRLEN
BAKDIOBY ZDT—NrLBEHRL TR EEZLNTWET, ZOMARRKIIERT7oE7
A MEEEZEL ST ET, #- BHRFOMLHH200~800m NREIZHLFEL TE), &
LI ZDEMICIEBANEL TwET, FRIIHERTY v >R 77— ORGEILEY I HEE
nTHN %7 (£=80ppm, /=175ppm, tF T>FE>=%2%, & 72=320ppm,
K& =170 ppm, FEE=50ppm, #3=15ppm: Weissberg, 1969),

ZITENERAH =X L%2EZ D0, ZoOMETHRE & - EBBKDLFEMERE £ 35
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Fig. 12 Chloride-enthalpy mixing diagram showing the
trends for boiling and vapour loss as well as
dilution in the Waiotapu system (from Hedenquist
and Henley, 1985).
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ZUEFHN T, Fig 1213, fticBkosE, HWMICCIEZL-TWET, ZORICRT
BRI &ILHL» 5B L 2 BKOEIZ—FHENCERTIL TE), ZOEREICH 5170°C DXFIND
COUBUKEDREAETRL TWET, ZHHENFIICH ZRAE%ZIT HEINEAKILZ NIE
BEENERMICHZ LEZ LN, TOREIIHIRILEREET LD 250°C L #EEN, M Puc”
Dy FENET, TRERICIEY v T TL BKDBELRENTVET, x>
7= ERE#K (P1) 2R ZNEREICERDBRENEN DY, x>0 7—NLTH
L TW3iRRIZ 250°C DREF#AK (Pr) 2 BICHBL T THLZLE2TREL WY, £
T, Yoy X7 L T B REREOK Pio b RU: WT4 SH0 Bk ERIC IRAIC
MY BHMELITI ZLICL N KDEEHITEZT, £ 250°C TpH=6, Cl=1335ppm, £k
WRE=3-103(m) &40 ZT,

ZNTIE, ZORMBKEKDOFFCEIIENMEEINEDTL & 5 b, Fig. 13 [3EEEREKDM
R (RRENIED) D HEEROKREBRAR LICRL T, T, Bk —RHEK
BRELDTLMMABOERT T 27 )V TR2EELLA T4 FDET L VI BERENBEYL L
HoTWET, &80 7o—FF7L FERULC Au(HS) L TEZINABNEFBERLTL
THNET, ZORFBMAKDMRNOBENENIBHEIL, Fig 13(&£)»5 6ppb tkvbhi ¥, =
i3, 79— F7> FTBrown o k) MEMICRIZEINLEDEREIOPPD ICIEWETHN
To 74X 7OHERBAKY 70— F7> FOZHICITIENZ 557 4+ F 7ORER#AK
LBEXLCEICMLTWRE W) Z e EZLNT T, ZORICHFIL 22 BIBKHL v >~
7NN (100m &N Li%x) DREL1TCER) - THEZIILDITE, ZOMT
Wi H'99%LL £ HoS THE L TL v, L ARFOBE TR o#ko pH 12 A 3,
Tubb, Palio 175°C TpH=7.4, Cl1=1900 ppm, £FHKME=9-10"5(m) & % Y Fig. 13(%)
DITEFIC7oy FENET, TOBOEETOENERELRKICIIRLTH) 15, AKX
WWRT &I ICENBEREIL 250°C (P1) oL ) 2 ELIKA L £T, #Ai, b LEBEK
HEICEML TV 3% 5, £MD99%LL EHERE 100~300 m o) #hok P &k THERE S 72 @IC T
BLTYwRRTTHNET, o8, P ro_v7—L0EBNEOBEIL, HEokdbnE
ERVW—EEZRLET, ZDL x> ROT—NOBNLEEZE LT ERVEEWDICEI S EIC
(80ppm) FENTWF L2, TNREVHMTOEBTELTL X > HNFEFHICEL DLW
RV SEEL TVBLEVIDITTT, ZOENBEBZEENRENKRESCHEL TWBEE2
LN,

o R 7 =)V 900 FEHTIC BOKMERE & 1TV, 2 OBRERERE %l - THEEM20kg
BREFFHELTWET, ZD00 FEMHEI—ETH-72ETDE, TDY x> T— LD
PEBEIC 360 TT g (3.6t) DEDVRBL TWAZ &It N T, ZBID7—LOBEHEIZY
Ax7EENDI0%GICHLE L ETH 5, E6LMUHIINHMBRLETLEL T2 L#EEEEINS
¥
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PDENLGIZ, 74457 7OBR, B2 x>0 77— Lo THiEIZIEZHAKSR (active
epithermal system) T& 0, 4L &% MBAERL T2, Z0L ) LERTRICBIT 2HE
12, EOTLERABORARNMFENEE2H LT TNET, 2L T, ZDLI L9947
DRBKDEFET OEDNEK 2B AN L 7o w213, BokoBmiEic L) HS 25kklL, &0
BRREEPBBICHRA T2 THE L RRBHESETNET,

Z £ x &

Allis, R. G. (1980) Heat flow. In M. P. Hochstein and T. M. Hunt (Eds.) : Guide to Geophys-
ics of the Volcanic and Geothermal Areas of the North Island, New Zealand, p.
47-48, The Royal Society of N.Z., Miscellaneous Series 3.

Brown, K. L. (1986) Gold deposition from geothermal discharges in New Zealand. Economic
Geology, v. 81, p. 979-983.

Browne, P.R.L.(1984) Occurence of ore metals in some terrestrial geothermal system.
Presented at Society of Mining Engineer — American Institute of Mining and
Engineering Annual Meeting, Los Angeles, Feb. 26-March 1, 1984, Preprint 84-73,
p. 7-15.

Cole, J. W.(1979) Structure, petrology and genesis of Cenozoic volcanism, Taupo Volcanic
Zone, New Zealand — A review. N.Z. Journal of Geology and Geophysics, v. 22,
p. 631-657.

————— (1986) Distribution and Tectonic Setting of Late Cenozoic Volcanism in New
Zealand. In [.E.M. Smith (ed.): Late Cenozoic Volcanism in New Zealand, The
Royal Society of New Zealand Bulletin 23, p. 7-20.

Elder, J. (1981) Geotherma! Systems. Academic Press, 508 p.

Grange, L.I. (1937) The geology of the Rotorua-Taupo Subdivision. N.Z. Geological
Survey Bulletin 37.

Hedenquist, J. W. (1983) Waiotapu, New Zealand : The Geochemical Evolution and Mineral-
ization of an Active Hydrothermal System. Ph. D. Thesis, University of Auckland.

(1986) Geothermal Systems in the Taupo Volcanic Zone: Their Characteristics
and Relation to Volcanism and Mineralization. In I. E. M. Smith (ed.) : Late Cenozoic
Volcanism in New Zealand, The Royal Society of New Zealand Bulletin 23, p.123-
p. 134-168.

and Henley, R.W.(1985) .Hydrothermal eruptions in the Waiotapu geothermal
system, New Zealand: Origin, breccia deposits and effect on precious metal

mineralization. Economic Geology, v. 80, p. 1640-1668.



68 MR & E R

Hochstein, M. P.(1976a) Taupo Volcanic Zone, Regional Setting. In S. Nathan (Ed.):
Volcanic and Geothermal Geology of the Central North Island, New Zealand, p. 10,
25th International Geological Congress Excursion Guide 55A and 56C.

—— (1976b) Broadlands Geothermal Field, Geophysical Structure. In S. Nathan (Ed.):
Volcanic and Geothermal Geology of the Central North Island, New Zealand, p.
53-55, 25th International Geological Congress Excursion Guide 55A and 56C.

Houghton, B.F.(1982) Geyserland: A guide to the volcanoes and geothermal areas of
Rotorua. Geological Society of New Zealand Guidebook No. 4.

Karig, D.E. (1970) Ridges and basins of the Tonga-Kermadec Island arc system. Journal
of Geophysical Research, v. 75, (2), p.239-254.

Lloyd, E. F.(1965) Orakeikorako, Hot Springs. In B.N. Thompson, L.O. Kermode, and
A.Ewart (Eds): New Zealand Volcanology, Central Volcanic Zone, p. 175-177, N. Z.
Department of Scientific and Industrial Research Information Series 50.

and Keam, R.F.(1965) Waimangu, Geology, Hot Springs. In B. N. Thompson,
L.O. Kermode, and A.Ewart (Eds): New Zealand Volcanology, Central Volcanic
Zone, p.40-46, N.Z. Department of Scientific and Industrial Research Information
Series 50.

Nairn, L. A.(1979) Rotomahana-Waimangu, 1886: base surge and basalt magma. N.Z.
Journal of Geology and Geophysics, v. 22, p. 363-378.

(1983) The Taupo Volcanic Zone and Okataina Volcanic Centre. In Epithermal
Environments in New Zealand Field Conference, B1-20, N.Z. Mineral Exploration
Association.

Sissons, B. A. (1979) The horizontal kinematics of the North Island. Ph. D. Thesis, Victoria
University of Wellington, New Zealand.

Steiner, A. (1963) The rocks penetrated by drillhole in the Waiotapu thermal area, and
their hydrothermal alteration. In Waiotapu Geothermal Field, N.Z. Department of
Scientific and Industrial Research Bulletin 155.

(1977) The Wairakei geothermal area, North Island, New Zealand. N.Z.
Geological Survey Bulletin 90.

Stewart, M. K. (1978) Stable isotopes in waters from the Wairakei Geothermal Area, New
Zealand. In B.W. Robinson (Ed.): Stable Isotopes in Earth Sciences, N.Z.
Department of Scientific and Industrial Research Bulletin 220.

Weissberg, B.G. (1969) Gold-silver ore-grade precipitates from New Zealand thermal
waters. Economic Geology, v. 64, p.95-108.



Za—Y =7 FOMER 69

Wilson, S. H. (1963) Chemical Investigations at Waiotapu. In Waiotapu Geothermal Field,
N.Z. Department of Scientific and Industrial Research Bulletin 155, p. 87-118.
Wilson, C.J. N, Roagan, A. M., Smith, I. E. M., Northey, D. J., Nairn, I. A. and Houghton,

B. F. (1984) Caldera volcanoes of the Taupo Volcanic Zone, New Zealand. Journal

of Geophysical Research, v. 89, p. 8463-8484.

HE BRIt ¥

(BEE MHWF 5 NEKFEHEKERER)

AREEE © B OREE & v ) DIF?

BHA . fLH2LB8KPEREL TWEEZA1E, 744 T E W FEEED pumice breccia T,
FEREDE IR T, EBITB %5 2000~4000m FTORERD 7L A T s b EZ LNT
WEY, BFRZTORLLEZAETTREBRLLADVBENVEA»LE2 D LIZLTRTNZDTIRE
W EEZLNTWET,

HBEWH ER0SROGHERL VI DIFENMTL L )5 ?

HA 5D EZAHRITH - TEN FAD, RRADTHIER - TWnE EBnET,

BIRE= DB E B OE) EX) BRI S L LI DIZE I VI ZETL L I,

HA: 2520% ) 0BEHPH L L B0ET, BEHENOEBENE) Er) officii<r~nE
AGENRHLDTR LW EEZLNLZETT, LI —2IF, O, WBONKERE
DUNRFLL TN TREVDERCET, HAANDRNEZATT &, HMEBEEOMEIZE
2> THIRD S NKIBEBE TRATEEZT, ZOLI LTI, HERENHKER H->TL
kbl K TMEZLNENTLEST, HEFTHTINZ Y, L2527, B kb0
A3 Z D & 9 % KICHBE S LT IS AT E THIAET 2 BEDAD LA 5 TN BN TR W L B
WEYT, ZDLIHI, EROE) XN v DB EDICIZEE (BAS) ZXIcEEL TR,
Lo =i, MEINTICHES TREBKIMBHEICH > TEA > TIND &) EkICEE
LTwaEBunid,

B EVNFEFS>TVBENIDIE, =2—T—F> FETORESHBTL L I 57
HAHRCZLIEET, —FFELDE, BIFOM /KT, % 212 L FRv iy
TENET, REDRBWIFRKLNETELLHRZRLT > FELLEIN V2T, &3k
I223pPM FRIZF A S TWET, =2 —2—F 2 FDL x oo T — )L FDOBK &S DI,
=a2—2—=7 > FIHD Cl MoBKTTH, HFIZBESA 7030 TY, $hbb, 0o
MR IRIRIE Cl & SO (MFEEC THERL2K) VRS> L TT, B $ TladhiE
DRERBAKDE T B LHNFEAD, BIRIREHIELERICBEEL Td:E2LNFET,
ST N Z L7256, O/ ke 25 AICh - TTF &,



Kagoshima University Research Center for the South Pacific
Occasional Papers No. 11 (1987), “Paleo-Geothermal and Active Geothermal Sysyems”

Geothermal Systems in New Zealand

Sachihiro TAGUCHI*
and
Jeffery W. HEDENQUIST**

* Research Institute of Industrial Science, Kyushu University,
6-1 Kasuga-koen, Kasuga 816, Japan
** Geothermal Research Centre, Department of Scientific and Industrial
Research, Chemistry Division, Wairakei, Taupo, New Zealand

Abstract

This paper is aimed at introducing an outline of the geothermal systems of the
Taupo Volcanic Zone in New Zealand based mainly on a recent review by Hedenquist
(1986).

The development of New Zealand’s geothermal energy resources began in the late
1940s, and the world’s first “wet steam” geothermal station was constructed in 1958 at
Wairakei. Geothermal electricity from Wairakei supplies 150 MW, some 4 % of New
Zealand’s total requirements at present ; another 100 MW will be provided by 1989 by the
new development at Ohaaki.

Twenty major geothermal systems are located in the Taupo Volcanic Zone. The
zone extends from the active andesite volcano Mt. Ruapehu to White Island, another
active volcano 220 km north northeast in the Bay of Plenty ; this is a zone of extensive
geologic structural depression. A considerable volume of rhyolitic material fills the
depression, erupted during the last ~1.0 Ma. Geothermal drilling and gravity surveys
have revealed a relatively simple set of horst and graben blocks in the basement. Most
of the geothermal systems have boiling springs at the surface and measured heat flows
of 50 to 500 MW. They all have areas of low resistivity of a few to several km?
indicating that hot saline water is present at depth. Chemical and isotopic studies of
deep hot water indicate that the hot fluids are dominated by meteoric waters which
have been heated and have acquired most of their solutes during deep circulation.

Gold and silver is presently being deposited in most of the geothermal systems in
the Taupo Volcanic Zone. The study of gold deposition in such active geothermal
systems has allowed us to unequivocally define the chemistry of the metal transporting
fluids, and to identify fluid boiling and gas loss as the principal process leading to gold
deposition in the analogous fossil epithermal environment.
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