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Abstract

Silica terraces have been forming widely at Waiotapu geothermal area in New Zealand.
More than ten water samples were collected within 250 meters away from the outlet of the
Champagne Pool to the end of the terrace, Bridal Veil Falls, and were analysed to make the
silica-terrace formation mechanism clear.

The silica and calcium contents in the water decrease its amount during the flow on the
terrace, while other chemical components increase due to the evaporation of the water :
silica decreases 129 mg per liter of the discharging thermal water, and chioride ion concent-
rates 280 mg indicating 14.3 % of concentration degree by the evaporation. The silica lost
from the water may have been contributing to form the silica terrace and calcium and
magnesium may have deposited as carbonate by degassing of carbon dioxide at time. The
decrease of arsenic content within 50 meters from the outlet is correspond to the distribution
of orange-colored precipitates of arsenic sulfide.
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Location of Waiotapu, New Zealand
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Fig. 1 Location map of Waiotapu.
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Waiotapu ® V) 4 7 7 Z WO HXIZ Fig. 2 103§, EEEE+ A — U THEEREIZAI100
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EANENHH*BB- T3, FEHLIIEETHIN, 22268 LRAKIED L 512250
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Silica Terrace at Champagne Pool

Waiotapu , New Zealand
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Fig. 2 Silica Terrace, Waiotapu

dots are sampling points.
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Table 1 Chemical Composition pf Water collected on the Silica Terrace ( ppm)
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Sampling : August 19, 1982

Bﬁ?ﬁ%%egne fggg} T(%IC“)P- Na | K | Ca [ Mg{ F | CI |SO,|[Si0, [HBO,| As |Na/K |Na/Cacys0.[C1/ F| ClI/B
om 69 |1127]160(40.3]0.21]4.7|1956 | 114|470 106 (3.4]12.0 |48.6 [46.5[223[22.8

2 68 |1129]162(38.5(0.21|4.8 1958 |111]467 [107|3.6]11.8 |51.0 |47.8|219(22.6

5 61 |1180|163(42.2]0.18]4.9|1983 115|450 [108|4.8 |12.3 |48.6 [46.7|217 |22.7
10 53 11200163(39.7]0.16(5.0 [1996 |130|464 [109|1.3(12.5 [52.6 |41.6|214|22.6
30 33 11205168(39.0{0.18|5.1 (2040 |121|472 [110{1.5]12.2(53.7 |45.7 | 214|22.9
75 93 |1293]168(37.110.17|5.3 2077|101 |467114]2.3]13.1 |60.6 |55.7 |210|22.5
100 16 1318|174 (31.3]0.14|5.8 |2143 | 93|462|1183.4[12.9|73.2|62.4|198|22.4
125 16 [1329]176129.0]0.14 6.1 |2170 | 106|444 |118 |4.6|12.8 [79.7 |55.4 | 176 | 22.7
150 19 |13521180(28.5(0.10]6.3 [2196 [111|408 [119]6.1|12.8 |82.5 |53.6|187 |22.8
175 18 |1357|184(31.6]0.11]6.4 (2196 |107|398 |119|6.3|12.5|74.7 |55.6|184 |22.8
200 19 |1357|184]26.2]0.10]6.4 |2210 |111|388|120|7.5|12.5(90.0 |53.9|185 |22.8
225 19 |1362]187]26.7]0.11 6.5 [2223 |120| 388 |122|6.9|12.4 88.7 |50.2 | 183 | 22.5
250 19 |1370|188(26.9]0.10]6.7 |2236 [125|390 |124 |6.7 | 12.4 |88.6 |48.4|179 | 22.3
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5.0, )T 7 A ET250m #HAARICEIED L 9121 [ D#IKIZ0.875] IEFE 2 L
TWBDE 5, b L) HDWHEIFRE S 2l 1F0.875] @ SiO, Bl 470mg s~ X 7255, il
Ti3390ppm TH 1 0.8757 H11212390mg X 0.875=341mg? SiO, A& H L TV b5 &EIc 2 5, L
Do BB L2280K 1 15 5470mg—341mg =129mg? Si0,»5250m BN 72 £ TuhkE L 72 2 iz
% 5. Fig. 412 SiO, 0@ ) #7835, Fig. 3 £ 495405 L 9 1275~200m & H 02 & 872
XD - &3 SiO % k&L T3 L5 TH 5.

Champagne Pool 7* & D HEH &3 L #F10~20//sec E E b BH 5, TNZE1HBZY
100~200kg, 1FICi3FE+ > D SIOVWBEL T ) AT 722> TWwaitEIC R 5., EEIC
BEFEIAZETIEHERERERLERL 5% 9004EMICB £ #50emll FikiE L CE 2 EbNT
W5,

Fig. 5 icfinfbesia n &b #nd. Bix Cl & E—4T8 %2 & ) Bz Cl/B liz—%E T
Na/K W Zb b #4Th 2. Cald SiO, & [F U  BEA D L 725 TH 1, CaCO; & L Tkl
LTy EtEbns, Lizh->T, Na/Calbizs ) 77 7 A ETREICHEKL T @B
HolFsnsg,

FOBREZCIOBEERLINLIomMm { SWETRBMICEREL T3, ClOWRE FFIZESR
BHEZERL T35, FIZEFNUEICBE &L > Twd, —ficBkF o FiEEIZCaF. n
BREICE > Tary b e— L@ N TW B2 (EELEWVII EBEREIZRD), BokicEEREN L)
AIWHAET B & RO & ) Ewh o FisE iz 5 (Ellis, Mahon, 1964).

CaF,+H,0+SiO,= 2 HF +CaSiO,

Waiotapu D3 ) # 7 7 2 L THAKFD FIBEAEMT 52013, 2ok ) ZBHICL2IDE
Bbs.

SONEETHEMTH B, L72d - T, CL/SO S RHAN BT v . —77, Champagne Pool
DEBRL ) AT I A EDF V> D EONENFICIE Table 2D & 52 Au, Ag, As, Sh, TI,
Hg % EDERICEEN TV EDIZELTH ) RO DML H 5 (Weissberg 1969, Heden-
quist 1983). TN HIZAERT D ST R HS A A > LA A 2ELTHRTLETH Y, &
HLTHh 5 H,S D= pH OZ{LTikfid 2 ¢ SbN TN, Cu, Zn, ppb P HTTHLZD
EIRBRLDUMMED AN =ZLTH 5.

KFAETIE, 2N LDILEPTIRFTAKTD As 7213 % 547 L T 3 5%, As i34 51210~ 100
m B CIEEREDS L T TL SR TIREHEDO HMICHEA TYS, ZOFHF, Elon k) icHEHor
LLiEs Ay ey v anthiEwsid ), Table 20k H i) 27 7 A ET5500ppm O As ¥
WAL TV BLEELLLEEENS. Lo L, HikF o As EBFH UG 5 &\ ) BERD 51T
BIEY TNV TRAV P TY AT IAZFDLDDRK 2R As 24T IULHBHATRET
H59.

— i As IZEEILEEIC % CETRIET 5%, L) AICIEENRETE W EEbILS, Weiss-

Table 2 Waiotapu surface precious and base metal assay analysis( ppm )

Sample Description Au Ag As Sb Tl Hg Pb Zn
Champagne pool, orange precip 80 175 20,000 20,000 320 170 15 50
Champagne pool, sinter (bulk ) 12 3 124000 600 280 90 <5 5

Silica  Terrace, orange sinter 2.4 2.0 5,500 440 40 16 <5 <5

( Hedenquist, 1983 )
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berg (1969) iz L4u3 Au, Ag, Sb, TLiZ#EKHFN0.5~ 5 % WEHNL ) LiIc kT 2 &
ENBH, AsiIELIC 9 X10°% & LT3, %4, LELauf FRELTHHRTLLDER
bbb, ZDEHICTAsDL ) AT A EADWRITZEE L L O TId % <, TikOWE NI &
> TUIIHED As DERDE 2 5N 5. As b & L ChiEL Tw2 L Bbid s, Hkho
As DBEDPRA L 72X (10~100m ) 13 SOEE L Z#H# - TH D), HKEZICEO LD
pH #BETNEZ > e b,

LIE? & 512 Champagne Pool 70 & L 72 0k T v 5 R b2k 2 L, CO,»58
I H,S 4§k L As, Sb, Au, Ag 7w &tz ik, SiO3@fafls > Twa s, ES
WHERLERZ T 7ARMERL Tz E 2 HiLh, Ca b EMIZD, Mo KEhas nib2Ems
AL TV 5 R 2K WHME L T T o Bridal Veil Falls D& & 70 %,

Fig. 6 (2 Waiotapu D V) # T 7 20— ND'EILTH 5, sEFLIHO BN TFHRIMER D
FFEXVATTRALERL TS L) 7205, KEEAINS T L LES T—DODIY 5RDMIZH
LFDEEHEL TUNITH D, HKIZ—oDMAEFTL72DL, BN TTFEDIICHES X v
BE2R-TEY, ZRBHEEIRENCHEAL TWEEZ LN,

Fig. 6 Silica terrace at Waiotapu.
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—a2—2 7> Fo Waiotapu MEMHEHCIZE R L) AT 7 AREL T b DY, FOTEH
25~ <, HH Do Champagne Pool #* & #i# Bridal Veil Falls ?250m iz » 72 - T+
B Fre B EROKAHT L TREES L 72,

PN AT T A LRSS Si0, % Ca WA L, fhofbZEkaizdicighinl T8 ) %S
BHEDATHONTWBEZ ERIRL T, 72X 213250m I TEIK 1 [ 2 5 129mg? SiO, 754 L ¢
PN ATTAERELOOH), CaldRBEN NS 7L ELTHMEL T EBbs,

—H, VAT IALETHEEOL L0m AT AL > PEDRESERLNED, ZHNIT As e ¥ D
A TH Y, WAKFD As ERABEILICL L CHBNLTWE, Is, HZETEDNLY ) HT T2
LA L ERENT 4 — LV TH B,

X, P ) AT TADERIEABTIZIZE A L RY 5%\, Waiotapu D2 ) T 7 AN
ERZEFHEART V2 VOEKRIEYREL LN EEbNE., L L, FOEBEREIZREEY L
CILNDT TALES TBO TGRENWTH S,
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