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THERMAL ACTIVITY - Y E S T E R D A V

I arid

P ysi cs a Eng n e e r La bo r a t o
D . S . I . R . Lower H u t t

ABSTRACT

A r e c e n t r e- s u r v e y of t h e 1
f e a t u r e s i n Whakarewarewa s h o w s t h a t c h a n g e s
i n t h a t a c t i v i t y h a v e o c c u r r e d s i n c e t h e
p r e v i o u s s c i e n t i f i c s u r v e y E.F.
W. r a n d W . H u n t e r 1 S u r v e y

i n To p u t t h e s e c h a n g e s i n t o
p e r s p e c t i v e i t h a s , h o w e v e r , b e e n n e c e s s a r y t o
s e e k o u t i n f o r m a t i o n a b o u t t h e s y s t e m a n d its
f e a t u r e s 1 b e f o r e t h a t f i r s t s u r v e y .

I n t h i s p a p e r w e b r i e f l y d i s c u s s t h e
Whakarewarewa s y s t e m a n d t h e c h a n g e s t h a t h a v e
t a k e n p l a c e o v e r time. I n t h e f i r s t p a r t of
t h e p a p e r w e b r i e f l y t h e c u r r e n t
i d e a s r e l a t i n g t o ttie i n i t i a l d e v e l o p m e n t of
t h i s t h e r m a l s y s t e m a n d t h e r e p o r t e d c h a n g e s
t h a t o c c u r r e d u p t o a b o u t t h e of t h e
T a r a w e r a e r u p t i o n The c h a n g e s t h a t
o c c u r r e d i n t h e r o u g h l y y e a r . p e r i o d .
f o l l o w i n g T a r a w e r a a re c o v e r e d i n t h e s e c o n d
s e c t i o n . D u r i n g t h i s man ' s a c t i v i t i e s
w h n W ha rewa rewa h a v e a l m o s t ce n 1y

p l a y e d a s i g n i f i c a n t role i n i n f l u e n c i n g
c h a n g e a n d some of t h e s e i n f l u e n c e s a n d
c h a n g e s a r e d i s c u s s e d . Many q u e s t i o n s still

i n.

INTRODUCTION

O v e r r e c e n t y e a r s t h e r e h a s b e e n c o n c e r n
t h a t t h e a b s t r a c t i o n of h o t f l u i d f r o m b e n e a t h
R o t o r u a C i t y a n d t h e a r e a a r o u n d Whakarewarewa

b e a f f e c t i n g t h e t h e r m a l a c t i v i t y i n t h e
Whakarewarewa T h e r m a l R e s e r v e . S u c h a c t i v i t y

h o w e v e r r c h a n g e n a t u r a l l y w i t h a n d
h e n c e i t is t o b e a b l e
d i s t i n g u i s h b e t w e e n n a t u r a l c h a n g e a n d c h a n g e s
t h a t may h a v e b e e n i n d u c e d by s u c h f l u i d
a b s t r a c t i o n . t h i s p a r t i c u l a r a r e a t h e
a s s e s s a e n t of c h a n g e is f u r t h e r i c a t e d by
t h e f a c t t h a t o f t h e f e a t u r e s h a v e a l s o
b e e n more d i r e c t l y a f f e c t e d by w o r k t h a t h a s
b e e n c a r r i e d o u t by v a r i o u s p e o p l e i n
Whakarewarewa i t s e l f .

I n p a p e r w e d i s c u s s t h e c h a n g e s t h a t
h a v e o c c u r r e d o v e r t o n a t u r a l
p r o c e s s e s u p t o arid t h r o u g h t h e T a r a w e r a

p e r i o d a n d d u e t o a c o m b i n a t i o n of
n a t u r a l p r o c e s s e s a n d a c t i v i t i e s from
t h a t d a t e t o t h e p r e s e n t . I n t e r a c t i o n s
b e t w e e n a c t i v i t i e s arid t h e b e h a v i o u r of
s p e c i f i c f e a t u r e s is o n l y p i n p o i n t e d when t h e
e v i d e n c e o f i n t e r a c t i o n is u n e q u i v o c a l . T h e
p u r p o s e o f t h e e x e r c i s e t o d a t e is p u r e l y t o
e s t a b l i s h t h e changes t h a t h a v e t a k e n p l a c e
a n d n o t t o a p p o r t i o n f o r t h a t
c h a n g e .

Whakarewarewa s i t e d a t the s o u t h e r n
e n d o f R o t o r u a C i t y . A o f t h e a r e a
s h o w i n g t h e f e a t u r e s d i s c u s s e d is
p r e s e n t e d i n F i g . 1 . The f e a t u r e s i n t h e
f i e l d f a l l categories: c h l o r i d e

a n d a c i d The t w o t y p e s

G e o l o g i c a l S u r v e y
D.S . I .R . , R o t o r u a

b e h a v e d i u n d e r stresses and
time. T h e c h l o r i d e f l o w i n g h o t
s p r i n g s are c o n t r o l l e d
by h o t w a t e r coming u p from d e p t h . They
q u i c k l y a n y p r e s s u r e c h a n g e s a n d h e n c e
h a v e a h i g h t o s t ress of a n y s o r t .
They g e n e r a l l y d e p o s i t s i n t e r a s t h e s i l i c a
s a t u r a t e d w a t e r d i s c h a r g e s arid cools. A r e a s
of s u c h f e a t u r e s a r e t h u s r e a d i l y i d e n t i f i e d .

of t h e w a t e r u p f a u l t s a n d c r a c k s
a l s o r e s u l t s t h e s e f e a t u r e s b e i n g g r o u p e d
i n s p e c i f i c a r e a s . I n Whakarewarewa t h e m a i n
g r o u p i n g s a r e a t G e y s e r i n t h e Maor i
V i l l a g e a r o u n d o n t h e
U a i k i t e a n d a l o n g t h e P u a r s n g a s t r e a m .

A c i d f e a t u r e s t e n d t o r e s u l t
when d i s c h a r g e r a t e s are v e r y l o w or t h e
p r i m a r y f l u i d m a i n t a i n i n g t h e f e a t u r e is
steam. They a r e t h u s less s e n s i t i v e t o stress
a n d most o u t s i d e i n f l u e n c e s . T h e s e f e a t u r e s
d o i n d e p o s i t s i n t e r - t h e a c i d ,
i n f a c t , a t t a c k i n g s i l i c a t e r o c k s a n d h e n c e
s p e e d i n g t h e i r d i s i n t e g r a t i o n . I n c o n t r a s t
w i t h t h e c h l o r i d e f e a t u r e s t h e y d o n o t a p p e a r
t o b e a s s o c i a t e d w i t h s p e c i f i c f l o w p a t h s a n d
h e n c e to b e d i s p e r s e d t h r o u g h o u t t h e
f i e l d . T y p i c a l a c i d f e a t u r e s a r e
s t e a i n i n g g r o u n d , a n d t u r b i d water a n d mud
p o o l s . O f t e n b a s i c a l l y s t e a m- h e a t e d s u r f a c e
water t h e y c a n v a r y i n form
w i t h s e a s o n a n d r a i n f a l l .

FROM WHAKAREWAREWA FORMATION TO THE
TARAWERA ERUPTION

T h e g e o l o g i c a l h i s t o r y of t h e d r e a r w i t h
s p e c i f i c e m p h a s i s o n Whakarewarewa h a 5 b e e n
p r e s e n t e d by L l o y d W e w i l l t h u s o n l y
t o u c h on t h i s b r i e f l y . R e c e n t r e e v a l u a t i o n s
o f g e o l o g i c a l e v i d e n c e h a v e , h o w e v e r , l e d t o
t h e of d a t e s f o r
e a r l y e v e n t s . The R o t o r u a c a l d e r a was f o r m e d
i n a n e r u p t i o n t h a t t o o k p l a c e a b o u t
y e a r s B e f o r e P r e s e n t T h i s m a s s i v e
e r u p t i o n c l e a r l y o b l i t e r a t e d a l l t h a t e x i s t e d

t h e R o t o r u a a r e a b e f o r e t h a t and h e n c e
a p p r o p r i a t e s t a r t i n g p o i n t f o r

t h i s T h e Whakarewarewa a r e a was
f u r t h e r m o d i f i e d by local e r u p t i o n o f
Ngawha C r a t e r a b o u t y e a r s BP. T h e r e is

t h a t a c t i v i t y i n
Wtiakarewarewa p r e - d a t e d t h a t a b o u t
t h e s a m e time t h e f rom
e r u p t i o n o u t s i d e o f t h e R o t o r u a

t h e o u t l e t t o L a k e R o t o r u a . The l a k e
l e v e l t h u s rose t o a b o u t a b o v e t h e
p r e s e n t l e v e l . f l o o d i n g would
h a v e
u p w a r d s ? of t h e a c t i v i t y . Old

i n V a l l e y w e s t of G o r g e
t o t h i s . T h e s e s i n t e r s

h o w e v e r r a t l e v e l t h a t would stil l h a v e b e e n
f l o o d e d when t h e l a k e wa5 a t i t s h i g h e s t
l e v e l . t h e l a k e d o n o t c o v e r

t h e y p r o b a b l y w e r e n o t l a i d down
a f t e r ttie lake w a t e r b e g a n t o f a l l . L a t e r
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ake movements a r e documented by Kennedy

P u l l a r and Pain t h e major drop i n
l e v e l t o about 10 metres above the present
l e v e l no t occurr ing u n t i l about years

A t t h a t t ime t h e thermal a c t i v i t y would
have s ta r t ed t o migrate back w i t h minor
f l u c t ua t i ons occurr ing as t h e water t a b l e
adjusted w i t h other l a t e r lake l e v e l movements
( t o t a l range and w i t h t he c u t t i n g down
o f t he Puarenga stream channel.

Wi th in Whakarewarewa i t s e l f the major
i nd i ca to r s o f h i s t o r i c change are the o l d
d i s i n t e g r a t i n g s i n t e r beds. These are found
p r i m a r i l y t o t he south o f Geyser F l a t s and
west o f Waiki te mound w i t h  t h e  
downward migra t ion o f a c t i v i t y ) . I n both
areas o l d geyser or spr ing vents s t i l l be
i d e n t i f i e d . Taupo Pumice ash i s present i n
t he uppermost a t Te and
no r t h o f Puapua. It is ove r l a i d by a
remarkably uni form laye r o f about of
s i n t e r i n each case. Thus the re must have
been ch lo r i de water discharge throughout t h i s
area f o r a per iod a f t e r A.D. More i n t a c t
s i n t e r no longer sustained by
over f lowing discharge water a re found i n t h e
Maori V i l l a g e area and along t h e nor thern s i de
o f Roto-a-Tamaheke. Thin s i n t e r beds i n t h e
d atomaceous 1ake sed iments beneath he
surface s i n t e r s a t Roto-a-Tamaheke ind i ca te
t h a t there have been water l e v e l r e t r ea t s i n
t h i s lake i n the past (over a per iod i n excess
of

I n t t ie Maori V i l l a g e area o l d  s i n t e r s  
t h a t was once a

flow ng s i t i ter-deposit spr This

howeverr c l e a r l y i d e n t i f i e d by
e a r l y European v i s i t o r s as a pool. Any

must have thus taken p lace more than
years ago. Other o l d  s i n t e r s  stand up

about above present r i m o f pools i n t t i e
area and o l d s i n t e r edges may be

seen above the present s i n t e r l i p . These
h igh l eve l s o f s i n t e r sui-face and r e t r e a t
o f waters t o below ground l e v e l i n some
pools i n recent together w i t h t he

record o f
suggest t ha t t h i s area has long been unstab le*
w i t h water l eve l s dropping lower and
w i t t i t ime. T h i s could be t i e d i n w i t h

o f the Puarenga bottom
of the s i n t e r apron o f one te r race i n the area

than above the current water
o r w i t h the drop i n lake l e ve l t h a t

d th l t

W HA K ARE WARE WA

Maori occupation o f Whakarewarewa pa
s i t e s was u n t i l about
l i t t l e appears t o be ava i lab le

about t h e Whakarewarewa a c t i v i t y p r i o r t o the
a r r i v a l o f t he Europeans i n the 1630s. Almost
a l l fea tu res  a re  named but o n l y a few names
g i ve us any c l ue as t o t h e poss ib le past
nature o f t h e i r behaviour. The name
(" long water" ) f o r example- does t ha t
t h e Maoris had a t some t ime seen the geyser
perform i n s t y l e . There i s no th ing i n the
European w r i t i n g s  t h a t  i nd i ca ted t h a t i t d i d
anyth ing equ iva len t l y r iotabler or anything a t
a l l f o r t h a t u n t i l a f t e r t he Tarawera
erupt ion. lack o f Maori f o r a few
s p e c i f i c features t h a t we observe o r
t h a t have been observed s ince t h e
e rup t i on may a lso be s i g n i f i c a n t .

From the a r r i v a l o f t h e f i r s t Europeans
u n t i l t he ea r l y v i s i t s t o Whaka-
rewarewa were and widely spaced
i n time. The in fo rmat ion a v a i l a b l e f o r t h i s
per iod i s thus sparse and disconnected. With
t he opening up o f roads and the developing
i n t e r e s t i n ( t he Pink and White
Terraces) i n t he more v i s i t o r s s ta r t ed
t o come through the area and more o f these
i t i n e r a n t s a t leas t pa id a passing v i s i t t o
Whakarewarewa. The newspapers a l s o began t o
take more i n t e r e s t i n t he goings on i n t t ie
area and i n the a c t i v i t y . More
in format ion i s there fo re ava i l ab l e r al though

r e l a t e s t o not c l e a r l y def ined)
geyser Ttie o v e r a l l impression

t o the l a t t e r i s t h a t l i t t l e
o f s i gn i f i cance seen i n t he e a r l y
Wa k i ing a the 1 hy
per iod i n and other fea tu res apparent ly
doing very l i t t l e . Pohutu howeverr
t o have to l i f e i n
i n t e r m i t t e n t l y up t o f o r a per iod of

two y e a r s . F o r a per iod from 1876
a t t e n t i o n then moved t o Te which i s

as discharg ing o f
f l u i d w i t h upwel l ings o f up t o

Waik i te played a l i m i t e d way i n
k f t e r pause i t almost incessant ly
f o r again 1
l a t e i n D u r i n g t h i s pe r i od there was

of a c t i v i t y on Geyser
l y ment ioning on ly

g e y s e r 1 constant act ion.

On Tarawera erupted.
This f a r a s t he arid
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b o t h p h y s i c a l and s o c i a l i m p l i c a t i o n s f o r
The o b l i t e r a t i o n o f N e w

t o u r i s t a t t r a c t i o n
t h a t l e s s e r l i g h t s g a i n e d

was a t t h e f o r e f r o n t i n t h a t
T h e r e also a p p e a r s h a v e b e e n a n

t h e a c t i v i t y i n t h i s a r e a .
a l l t h e g e y s e r s o n G e y s e r F l a t -

w i t h Wai r o a and W a i k i t e f u r t h e r
a p p e a r t o h a v e s t a r t e d a new lease of l i f e o r

improved t h e i p e r f o r m a n c e . T h i s
d i d n o t c o i n c i d e

w i t h t h e f o l l o w e d w e e k s
l a t e r . I t is s u g g e s t e d t h e r e f o r e t h a t o n e o f

t h e many e a r t h q u a k e s t h a t f o l l o w e d t h e
opened u p some c r a c k s i n t h e T e P u i a

F a u l t , a l i n e a t i o n a l o n g w h i c h of t h e s e
l i e a n d t h e r e b y

more f l u i d a n d h e a t t o r e a c h t h e
W e m i g h t a l s o

t h a t a c r a c k o n t h i s f a u l t l i n e a l s o h a v e
o p e n e d u p a t t h e s u r f a c e a l o n g s i d e t h e P o h u t u

t h u s a l l o w i n g t h e e s t a b l i s h m e n t of t h e
f e a t u r e t h a t M a l f r o y c a l l e d t h e
I n d i c a t o r t h a t c a l l t h e P r i n c e
of Wales F e a t h e r s . The a p p a r e n t l a c k of
Maor i f o r s u c h a d i s t i n c t i v e f e a t u r e 9 its

o n t h e f i r s t s u r v e y map of t h e a r e a
( p r o d u c e d i n a n d t h e l a c k of a n y
d e s c r i p t i o n of t h e p l a y of s u c h a p r e - c u r s o r
i n t h e d e s c r i p t i o n s o f P o h u t u a n d Horu
e r u p t i o n s p r i o r t o a l l t e n d t o s u g g e s t
t h a t i t d i d n o t e x i s t e a r l i e r . CA new s u r f a c e
c r a c k a b o u t w i d e o p e n e d u p i n t h i s a r e a
i n l a t e A u g u s t t h i s y e a r
I t r u n s n o r t h t h e P r i n c e of W a l e s
F e a t tier s towa r d s K e re r u .

t h e T e P u i a l i n e a t i o n h a s
e x i s t e d f o r a l o n g t i m e a n d many f e a t u r e s h a v e
e x i s t e d a l o n g it. W e may c o n j e c t u r e t h a t t h e
p o s t - e r u p t i o n j o l t merely re- opened o l d c r a c k s
r a t h e r t h a n c r e a t e d new o n e s . A s t h e s e h a d
c l o s e d u p b e f o r e , w e m i g h t w e l l e x p e c t a t
l e a s t of t o c l o s i n g u p i n
t h e r e l a t i v e l y s h o r t term. Any c l o s u r e c y c l e r
w h e t h e r o r l o n g t e r m r wou ld
s o r t o f d e c a y o f a c t i v i t y i n t h i s area. As w e
n o t e be low some d e c a y of t h i s n a t u r e d i d i n
f a c t o c c u r .

FROM THE ERUPTION TO TODAY

t h e time of t h e T a r a w e r a e r u p t i o n
R o t o r u a Townsh ip was b e i n g d e v e l o p e d . T h e
c o n t i n u a t i o n o f t h i s a n d u p s u r g e
of t o u r i s m t o Whakarewarewa f o l l o w i n g t h e
e r u p t i o n mean t t h a t more i n t e r e s t w a s t a k e n i n
t h e f e a t u r e s and more i n f o r i n a t i o n
a v a i l a b l e . S e v e r a l d e t a i l e d g u i d e b o o k s
a p p e a r e d i n t h e y e a r s F o l l o w i n g t h e
e r u p t i o n a n d a n i n c r e a s i n g i n t e r e s t

i n s p i r e d a w i d e r a n g e of

g e y s e r a l s o
i n t h e 1 a c t i v i t y

The t o u r i s t i n t e r e s t a n d t h e spa

i n t h e R o t o r u a a r e a a l s o
a d e s i r e t o i m p r o v e both t h e p h y s i c a l a n d

a t t r a c t i o n s of t h e a r e a . Thus o v e r
t h i s same y e a r p e r i o d t h e r e were a number

of f e a t u r e s c a r r i e d
o u t . T h e s e w o r k s t o o k p l a c e i n c h l o r i d e
f e a t u r e a r e a s . C a m i l l e t h e R o t o r u a

made q u i t e s i g n i f i c a n t
G e y s e r F l a t . T h e s e

r e d i r e c t i o n of d i s c h a r g e w a t e r s
o r f e a t u r e s . h i s

on arid h i s a r o u n d
h e w a s a b l e t o i n d u c e Pahutu t o

p l a y a l m o s t r e g u l a r l y t w i c e d a y . H i s w o r k s
also h a v e b r e a k o u t of ttie

F l a t t e r r a c e . T h i s was
T e P u i a F a u l t and a c t i v e u n t i l about

the o f t h i s c e n t u r y . D e t a i l s o f h i s

work a r e g i v e n i n h i s 1891 p a p e r
.
The i n ttie d r e a r i n

p r o b a b l y had v e r y l i t t l e d i r e c t
e f f e c t o n a n y t h e r m a l a c t i v i t y . T h e r e s t o n e
w a l l s w e r e b u i l t t h e p a t h
d i s c h a r g e w a t e r s f l o w i n g t h e mound

b e i n g t o i n d u c e t h e
s imi la r t o t h o s e t h a t had b e e n d e s t r o y e d a t

A l t h o u g h W a i k i t e w a t e r s a re
reknowned f o r t h e i r s i l i c a d e p o s i t i o n s t h e y
c l e a r l y h a v e n o t f l o w e d enough s i n c e t h e
c o n s t r u c t i o n t o h a v e a c h i e v e d t h a t

t h e r e m a i n i n g t w o a r o u n d t h e
Maori V i l l a g e a n d t o t h e n o r t h

t h e m o d i f i c a t i o n s were
p r i m a r i l y t o d i v e r t t h e w a t e r s

f o r b a t h i n g p u r p o s e s - t o t h e O i l b a t h
t h e V i l l a g e drear a n d t h e S p o u t Baths

and t h e b a t h s i n t h e Government G a r d e n s

Roto- a-Tamaheke a r e a . I n t h e former a r e a t h e
d i v e r s i o n s were m a i n l y of s u r f a c e waters i n a
z o n e w h e r e t h e r e w e r e v i r t u a l l y no downs t r eam
f e a t u r e s . The o v e r a l l effects were t h u s
p r o b a b l y n o t a l l t h a t g r e a t . One l arge p o o l r
a p o p u l a r b a t h i n g p o o l i n t h e c e n t r e o f t h e
o p e n drear d r a i n e d o u t s o m e y e a r s a g o . I t is

however r t h a t t h a t d r a i n a g e was
i n d u c e d by any p a r t i c u l a r local m a n i p u l a t i o n s .

m o d i f i c a t i o n s a n d m a n i p u l a t i o n s t o
t h e n o r t h of Roto- a- Tamaheke p r o b a b l y b r o u g h t
a b o u t more c h a n g e i n t h i s area t h a n a l l t h e
w o r k s i n a l l t h e o t h e r a r e a s p u t t o g e t h e r .
The o r i g i n a l s p o u t b a t h was a w a t e r f a l l
b e t w e e n Roto- a- Tamaheke a n d a l a r g e p o o l by
t h e P u a r e n g a s t r e a m c a l l e d T u r i k o r e . T h i s
p o o l w a s wiped e x i s t e n c e by t h e d i v e r s i o n
o f t h e water from t h e O t h e r
f e a t u r e s a t t h e lower l e v e l would almost
c e r t a i n l y h a v e b e e n a lso a f f e c t e d by t h e
d i v e r s i o n of t h i s water a n d o f f u r t h e r
d i s c h a r g e water t o t h e downtown b a t h s . The
remova l of water t h i s a r e a c e a s e d i n 1963

when water in a n d a r o u n d
col l a p s e d . The col l a p s e h a s

b e e n o n t h e w i t h d r a w a l o f water t h a t
was t a k i n g p l a c e a t t h a t t i m e a n d c e r t a i n l y
pumps were b e i n g u s e d a t t h e t i m e o f f i n a l
c o l l a p s e . M o d r i n i a k who a c t u a l l y
o b s e r v e d f i n a l however r remarks on
its s u d d e n n e s s a n d b o t h h e a n d L l o y d
s u g g e s t a r a t h e r t h a n s u r f a c e
c a u s e .

i n m o s t c h a n g e s i n
f e a t u r e s i n t h e area a r e n o t w e l l
w e d o h a v e a r e a s o n a b l y c lear p i c t u r e o f t h e
c h a n g e s i n g e y s e r a c t i v i t y t h a t h a v e t a k e n
p l a c e s i n c e T a r a w e r a b e c a u s e o f t h e i r
p r o m i n e n c e a n d i n t e r e s t t o t o u r i s t s . W a i r o a ' s

f o r w a s r e l a t i v e l y
s h o r t - l i v e d a n d s o a p i n g w a s w e l l as
the o p e r a n d i f o r its e r u p t i o n s e v e n by
the t u r n o f t h e c e n t u r y . I n s p i t e of t h e
i n t r o d u c t i o n o f r e g u l a t i o n t h a t
c o u l d o n l y be c a r r i e d o u t gove rnmen t
d e c r e e " e v e n t h i s a d d i t i v e c e a s e d h a v i n g any
e f f e c t i n a r e l a t i v e l y s h o r t time. ( T h e r e

however r r e p o r t s of o n e iiiinor n a t u r a l
e r u p t i o n of t h i s g e y s e r i n 1940 a n d of s o a p e d
e r u p t i o n s i n a n d l a t e
T h e r e h a v e b e e n no r e s p o n s e s t o a o a p i n g s s i n c e
t h a t d a t e ) .

k e p t u p
less c y c l i c p a t t e r n o f a c t i v e and
periods for a t l e a s t y e a r s . I t l a s t p l a y e d

March b u t a s p e r i o d s
y e a r s o c c u r r e d i n t h e w e c l e a r l y

c a n n o t y e t c l a s s i f y as
h a v e h o w e v e r , h e l p e d i t s a s its

is l o n g e r o p e n . h a v e no
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i n d i c a t i o n of t h e l o n g p a t t e r n of p l a y of
i ts i m m e d i a t e T h i s g e y s e r
l a s t p l a y e d i n J a n u a r y arid December

t o A p r i l R u b b l e ha5 n o w a l s o b e e n
d r o p p e d i n t o i ts v e n t .

On F l a t r W a i k o r o h i h i a p p e a r s t o
h a v e t h e m o s t c o n s i s t e n t

t h r o u g h o u t t h e I t s
h a s a l s o p l a y e d c o n s i s t e n t l y for

p a s t o r so a l t h o u g h t o d a y a t times
i t d o e s a p p e a r t o react t o s o m e d e g r e e t o

c h a n g e s . L l o y d o n
i ts s t a r t i n g u p i n a f t e r e r u p t i v e l y
c l e a r i n g its v e n t s . T h e main g e y s e r i n t h i s
a r e a , P o h u t u r h a s n a t u r a l l y a t t r a c t e d most
a t t e n t i o n a n d h a s t h u s b e e n r e p o r t e d on a n d
t i n t e r m i t t e n t l y t h r o u g h o u t t h e p e r i o d .
M a l f r o y had i t e r u p t i n g t w i c e a d a y f o r
a b u t t h i s c y c l e not
f o r y e a r s . By t h e e r u p t i o n s of
P o h u t u h a d become a r a r i t y a n d a t l ea s t

t h r e e y e a r w a s n o t e d . An u p s u r g e
i n its a c t i v i t y h a s o c c u r r e d s i n c e t h a t time

the f e w y e a r s i t h a s b e e n
p e r f o r m i n g b e t t e r t h a n a t a n y f i r s t
E u r o p e a n o b s e r v a t i o n .

Any c h a n g e s i n t h e b e h a v i o u r of m o s t of
t h e a b o v e g e y s e r s a p p e a r s t o h a v e b e e n e i t h e r
i n t e r m i t t e n t or c y c l i c . However? i n f o r m a t i o n
r e l a t i n g t o t h e t w o o t h e r f e a t u r e s o n Geyser
F l a t Horu a n d a n d t o t h e s p o u t e r
P a p a k u r a o n t h e bank of t h e P u a r e n g a s t ream t o
t h e s o u t h w e s t of t h i s s u g g e s t s t h a t
c h a n g e s i n t h e b e h a v i o u r of some of t h e s e
f e a t u r e s may b e f o l l o w i n g a s p e c i f i c t r e n d .
T e m a s s i v e e r u p t i v e d i s c h a r g e s for
e x a m p l e r r e p o r t e d as c o n t i n u i n g e t l ea s t i n t o
t h e e a r l y p a r t of t h i s c e n t u r y . By t h e
t h e s e s u r g e s seem t o h a v e c e a s e d . No
overflows h a v e r i n f a c t , b e e n o b s e r v e d s i n c e
t h e l a t e K e r e r u a p p e a r s t o h a v e
f o l l o w e d a s i m i l a r p a t t e r n of c h a n g e . E a r l y
p h o t o g r a p h s a n d r e p o r t s i n d i c a t e it a s

a t l e a s t o n t o w e l l a b o v e
t h e l e v e l of t h e u p p e r terrace. S u c h p l a y s
still o c c u r r e d w e h a v e n o
m e a s u r e of t h e i r r e g u l a r i t y ) a s r e c e n t l y as
1974. O b s e r v a t i o n s over t h e p a s t f e w years
s u g g e s t t h a t major p l a y s h a v e o n l y b e e n
o b s e r v e d t w i c e s i n c e a b o u t
o b s e r v a t i o n s t h i s y e a r - P a p o k u r a w a s
n o t r e p o r t e d o n p r i o r t o t h e T a r e w e r a e r u p t i o n

is n o t marked o n t h e 1885 s u r v e y b u t
i t d o e s r e c e i v e c o n s i d e r a b l e a t t e n t i o n i n t h e
p o s t- T a r a w e r a g u i d e b o o k s . Around i t was
r e g u l a r l y r e f e r r e d t o a s t h e G i a n t ' s C a u l d r o n .
I t w a s u s u a l l y d e s c r i b e d a s d a n g e r o u s t o
a p p r o a c h a n d a s p l a y i n g u p t o 6- 7m. R e p o r t s
i n t h e a n d 1950s a l s o remark o n t h e
h e i g h t its p l a y O v e r more r e c e n t
times- w e l l p r i o r t o its i n
h e i g h t estimate of a b o u t would p r o b a b l y
h a v e b e e n r e a l i s t i c . E v e n a l l o w i n g f o r t h e
q u a l i t y o f t h e i t is d i f f i c u l t
not t o c o n c l u d e t h a t t h e d e c a y h e r e h a s
o c c u r r e d o v e r f p e r i o d of time.

S e v e r a l o t h e r g e y s e r s h a v e e x i s t e d
v a r i o u s t i m e s i n o t h e r p a r t s of
- a l o n g P u a r e n g a stream and i n t h e
Roto- a- Tanaheke a r e a . E a r l y g u i d e b o o k maps ,
fo r r i te o n e g e y s e r i n
Roto- a- Tamaheke itself a n d O r o r e a
b e s i d e t h a t h a s a h i s t o r y of g e y s e r
r c t i v i t y . The major c h a n g e s i n t h i s area h a v e
u n f o r t u n a t e l y a f f e c t e d t h e a c t i v i t y o n m o v e

t h a n o n e o c c a s i o n a n d h e n c e d e t a i l e d d a t a
a b o u t t h e b e h a v i o u r of e i t h e r of t h e s e g e y s e r s
is n o t l i k e l y t o p r o v i d e u s w i t h u s e f u l

geysers i n t h e

P u a r e n g a a r e to b e
l n f luericed by c o n d i t i o n s t h a n o t h e r
o u t s i d e f a c t o r s .

O t h e r c h a n g e s h a v e i n
Wtiakarewarewa o v e r t h i s p e r i o d a r e more
d i f f i c u l t t o t r a c e . C e r t a i n l y t h e r e h a v e b e e n
s e v e r a l e v e n t s l i k e t h e c o l l a p s e
f e a t u r e s a r o u n d Roto- a-Tamaheke i n t h e

re r e c e n t co 11a p s e o f ro rea a
a d j a c e n t s p r i n g s i n t h a t same a r e a ? a n d

Many O t h e r

r e p o r t e d e v e n t s however r m e r e l y s i n g l e
s e q u e n c e t h a t

a c t i v e t h e r m a l a r e a . e r u p t i v e e v e n t s
Whaka rewa rewa t h r o u g h o u t t h e

l i f e t i m e of t h e f i e l d a n d w e c a n o n l y
on c h a n g e i n t h i s s e q u e n c e i f w e c a n n o t e a
c h a n g e i n t h e f r e q u e n c y o f a c t i v i t y . P u b l i c
c o n c e r n s t i m u l a t e i n c r e a s e d a n d
w e m i g h t t h u s e x p e c t o b s e r v a t i o n s ana r e p o r t s
t o b e h i g h e r now t h a n a f ew y e a r s a g o .
E x t e r n a l f a c t o r s - l i k e i n c r e a s i n g v e h i c u l a r

c o u l d a l s o a d d i t i o n a l
e v e n t s of t h i s n a t u r e - t h a t h a v e b e e n
r e p o r t e d o v e r t h e p a s t few y e a r s h a v e r f o r
e x a m p l e r b e e n a l o n g t r a c k s o r i n o t h e r a r e a s
w h e r e t r a f f i c c o u l d h a v e damaged t h e
c o n t a i n i n g s t r u c t u r e .

To s e e k o u t o t h e r t r e n d s t h e s c i e n t i f i c
s u r v e y of a l l t h e r m a l f e a t u r e s i n
Whakerewarewa c a r r i e d o u t u n d e r t h e
s u p e r v i s i o n of i n w a s r e p e a t e d
ea r l i e r t h i s y e a r . The i n t e r c o m p a r i s o n s show
t h e c h a n g e s t h a t h a v e t a k e n p l a c e o v e r t h e
m o s t r e c e n t 15 y e a r p e r i o d . W h i l e t h e r e a r e
n o p r e c e d i n g s c i e n t i f i c s u r v e y s of t h i s n a t u r e
t o g i v e u s e a r l i e r r i n f o r m a t i o n
a n d h e n c e e n a b l e u s t o e s t a b l i s h p o s s i b l e
l o n g e r t e r m many e a r l y
p h o t o g r a p h s , a n d o t h e r r e c o r d s d o g i v e u s
i n f o r m a t i o n a b o u t s p c c i f ic f e a t u r e s or f e a t u r e
g r o u p s . E a r l i e r l a n d a n d t c p o g r a p h i c s u r v e y s
a lso g i v e u s o t h e r i n f o r m a t i o n .
R e l e v a n t s u r v e y s were c a r r i e d fo r
e x a m p l e , by i n a n d by

i n p h o t o g r a p h s of t h e
area h a v e b e e n a v a i l a b l e s i n c e 1937.

I n g e n e r a l terms r e l a t i v e l y l i t t l e change
a p p e a r s t o h a v e t a k e n p l a c e i n most a c i d
f e a t u r e areas i n e i t h e r t h e medium or t h e
s h o r t t e r m . Many r e c o r d e d c h a n g e s i n s u c h
areas i n b e r e l a t e d more t o t h e
w e a t h e r c y c l e t h a n t o a n y t h e r m a l f a c t o r .

a f e w f e a t u r e s n e a r t h e
s o u t h w e s t e r n o f t h e f i e l d h a v e
v i r t u a l l y d i s a p p e a r e d s i n c e t h e L l o y d s u r v e y
a n d f e w f e a t u r e s t o t h e s o u t h w e s t of W a i k i t e

a p p e a r cooler. A t t h e of
t h e f i e l d a c o o l i n g t r e n d h a s a l s o b e e n n o t e d .
T h i s t i e s i n w i t h a t r e n d n o t e d i n t h e
c h l o r i d e f e a t u r e s i n t h a t a r e a .

T h e grea te r c h a n g e s h a v e t a k e n p l a c e i n
c h l o r i d e f e a t u r e a r e a s . W e h a v e a l r e a d y

o n some of t h e c h a n g e s i n
g e y s e r a c t i v i t y . T h e s e c h a n g e s ,
p r a c t i c a l l y a l l t h a t w e r e m e t t h e G e y s e r
F l a t a n d W a i k i t e a r e a s .

I n t h e Maori V i l l a g e a r e a
relates t o t h e t w o c h l o r i d e f e a t u r e s -
P a r o k o t i o r u a n d io. T h e s e h a v e b e e n

a t t r a c t i o n s t o v i s i t o r s s i n c e t h e o f
t i m e s . b o t h h a v e shown s o m e c h a n g e o v e r
l o n g p e r i o d . A l t h o u g h P a r e k o h o r u
e r u p t e d o n t h e r a r e s u c h a c t i v i t y is
p r o b a b l y n o t s i g n i f i c a n t h e r e . is
r e l e v a n t is t h a t i n t h e p a s t it d i d have a
s i g n i f i c a n t d i s c h a r g e . Today t h a t
is r e l a t i v e l y s m a l l arid on a t t w o
o c c a s i o n s i t h a s c e a s e d o r v i r t u a l l y c e a s e d
a l t o g e t h e r . W h e t h e r c h a n g e i s r e c e n t o r
p a r t o f t h e long i s

say. h a s n e v e r b e e n as a s
S e c t i o n s o f t h i s

f e a t u r e h a v e a l w a y s b o i l e d vigorously arid i t
b e e n d e s c r i b e d as a g e y s e r by w r i t e r .
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B l o w o u t s h a v e a l s o o c c u r r e d o n more t h a n o n e
o c c a s i o n s i n the p a s t . I t s water l e v e l
however r c l e a r l y d r o p p e d . p h o t o g r a p h s
show t h e w a t e r l a p p i n g t o p of t h e v e n t s .
Today it is w e l l be low t h e t h e m a j o r
f a l l of i n l e v e l h a v i n g o c c u r r e d i n
November 1981.

The major c h a n g e s o v e r t h e t o t a l time
p e r i o d o f t h i s s t u d y h a v e c l e a r l y t a k e n p l a c e
i n t h e a r e a a r o u n d t h e n o r t h
Roto- a-Tamaheke. A s h a s b e e n i n d i c a t e d , a t
l e a s t of t h e c h a n g e s b e e n b r o u g h t
a b o u t by a c t i v i t i e s i n t h a t a r e a . S i n c e
t h e howeverr d i r e c t i n t e r f e r e n c e h a s
b e e n v e r y l i m i t e d . Most s p r i n g s a p p e a r t o
h a v e r e c o v e r e d by t h e mid- 1990s a l t h o u g h
s u b s i d e n c e t h a t t o o k p l a c e d u r i n g t h e c o l l a p s e
h a s c l e a r l y a l t e r e d t h e d i s c h a r g e p a t t e r n .
M o s t of t h e d i s c h a r g e s a n d f l o w s now t a k e
p l a c e b e l o w t h e s i n t e r c r u s t . Be tween t h e

a n d 1984 s u r v e y s s i g n i f i c a n t c o o l i n g h a s
t a k e n p l a c e i n f e a t u r e s t h r o u g h o u t t h i s d r e a r

b o t h c h l o r i d e and t h e mean t e m p e r a t u r e
d r o p b e i n g of t h e o r d e r of 7 T h e r e a re
a l s o now n o b o i l i n g s p r i n g s a l o n g t h e n o r t h e r n
a n d n o r t h e a s t e r n s h o r e s o f
t h e l a s t s u c h s p r i n g r S p r i n g c e a s i n g
b o i l i n g i n J u l y t h i s y e a r . U n f o r t u n a t e l y n o
c h e m i c a l d a t a was c o l l e c t e d a n y f e a t u r e s
i n t h i s a r e a d u r i n g t h e s u r v e y a n d h e n c e
w e c a n n o t s a y w h e t h e r o r n o t d i l u t i o n b y
cooler g r o u n d or r a i n water is t h e c a u s e o f
t h i s c h a n g e .

On t h e l o n g e r t h i s is by n o m e a n s
t h e o n l y c h a n g e i n t h e a r e a . W e h a v e a l r e a d y
m e n t i o n e d t h e loss of T u r i k o r e a n d
p r o b a b l e effect e a r l i e r w o r k s had o n o t h e r

a t t h i s l o w e r l e v e l . H i s t o r i c a l maps

a n d p h o t o g r a p h s also show a d i f f e r e n t form f o r
t h e f e a t u r e Rahopeke t o t h e w e s t of
Roto- a-Tatnaheke. T h i s was a s m a l l a
p o p u l a r swimming h o l e i n e a r l i e r t i m e s . T o d a y
i t is a v e r y l a r g e ’ p o o l c o n n e c t e d t o t h e e n d
of a n d c l e a r l y too h o t t o
i n . Man made c h a n n e l s a n d i n t h e a rea
p r o b a b l y c o n t r i b u t e d t o t h i s c h a n g e r a s t h e
o p e n i n g a n d c l o s i n g of t h e s e m a r k e d l y a f f e c t e d
water l e v e l s Roto- a- Tamaheke.

CONCLUSION

A l t h o u g h a t t h i s s t a g e a l o t . more
i n f o r m a t i o n s t i l l n e e d s t o b e c o l l e c t e d a n d
a s s e s s e d 9 o u r g e n e r a l c o n c l u s i o n is t h a t
s i g n i f i c a n t c h a n g e s h a v e t a k e n p l a c e i n m o s t
c h l o r i d e f e a t u r e a r e a s i n Uhakarewarewa over

t h e p a s t h u n d r e d y e a r s . F o l l o w i n g a m i n o r
u p s u r g e i n a c t i v i t y o f f e a t u r e s a l o n g t h e T e
P u i a F a u l t a f t e r t h e T a r a w e r a
e r u p t i o n - t h e g e n e r a l t r e n d would a p p e a r t o b e
o n e t h a t w e m i g h t a s s o c i a t e w i t h a more o r
less g e n e r a l d r o p w a t e r l e v e l h e n c e

t h r o u g h o u t a r e a . a l o n g
term h i s t o r i c a l b a s i s t h i s t r e n d is i n t h e
d i r e c t i o n t h a t be e x p e c t e d .

w e do n o t y e t h a v e t h e
i n f o r m a t i o n t o be a b l e t o s a y w h e t h e r t h e
c h a n g e s t h a t w e h a v e n o t e d a r e a l l v e r y
r e c e n t , o r p a r t of t h e l o n g term p a t t e r n of
c h a n g e . I t was hoped t h a t d i f f e r e n c e s n o t e d
i n d a t a t w o s c i e n t i f i c s u r v e y s wou ld
h e l p i n t h i s b u t the main
t o d a t e t h e a n a l y s e s of t h i s s u r v e y d a t a
r e l a t e s p r i m a r i l y to the a p p a r e n t c o o l i n g down
o f f e a t u r e s a r e a . T h e

and more
is b e i n g sought.
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