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INTRODUCTION 

Natura l  thermal  a c t i v i t y  a t  Rotokawa, near  Waira- 
k e i , i s  widespread and l o c a l l y  i n t e n s e .  Most of 
the  hot s p r i n g s  and thermal f e a t u r e s  occur near 
Lake Rotokawa i t se l f  and along t h e  P a r a r i k i  Stream 
which d r a i n s  i t .  The composition of these  
s p r i n g s ,  the  l a k e  and the  P a r a r i k i  .stream waters ,  
have been analysed on s e v e r a l  occasions ( f o r  
example, E l l i s  and Wilson, 1961; E l l i s  and Mahon, 
1977; Forsy the ,  1977; Henley and Middendorff, 
1985). These waters a r e  of a c i d  pH, have c h l o r i d e  
and s u l p h a t e  a s  t h e i r  major anions and hence are 
c l a s s i f i e d  a s  being of mixed composit ion i n  terms 
of the  E l l i s  and Mahon (1977) c l a s s i f i c a t i o n .  

F l u i d s  d i scharged  by geothermal d r i l l h o l e s  a t  Roto- 
kawa, by c o n t r a s t ,  a r e  of near  n e u t r a l  pH and of 
a l k a l i n e  c h l o r i d e  type ( E l l i s  6 Mahon, 1977; 
Henley and Middendorf, 1985). However, wate rs  of 
compositions d i f f e r e n t  t o  both t h e s e  types d i s-  
charge along t h e  nor thern  and sou thern  banks of 
t h e  Waikato River ,  w i t h i n  the  f i e l d ,  both e a s t  and 
west of t h e  Full james Rapids. To our knowledge, 
t h e r e  a r e  no published ana lyses  a v a i l a b l e  of t h e s e  
wate rs  a l though  Mahon repor ted  the  composition of 
some i n  a DSIR i n t e r n a l  repor t  i s s u e d  i n  1960. 

Because of t h e  p resen t  i n t e r e s t  i n  t h e  Rotokawa 
Geothermal a r e a ,  we here  record  t h e  composit ions 
of s i x  of t h e s e  s p r i n g s .  

THE SPRINGS 

The s p r i n g s ,  which d i scharge  a long  the  banks of 
t h e  Waikato River ,  have long been known and are 
shown on the  maps of Grange (1937). Gregg (1958) 
and o t h e r s .  However, most s p r i n g s  can only be 
seen and sampled when the  r i v e r  f low is low. Two 
of us made n e c e s s a r i l y  b r i e f  e a r l y  morning v i s i t s  
t o  t h e  nor th  and south banks of the  r i v e r  i n  
September 1986. We d i d  not have t i m e  t o  make even 
a reconnaissance of, t h e  e n t i r e  thermal  a c t i v i t y  
which has been shown by Gregg (1958) t o  extend 
a long  the  Waikato River  almost from i t s  confluence 
wi th  t h e  P a r a r i k i  Stream and po in t  a few metres 
e a s t  of the  en t rance  t o  the  Ngaawapurua Reserve,  a 
d i s t a n c e  of about  33km. On t h e  s o u t h  s i d e  of t h e  
r i v e r ,  however, we saw a t  l e a s t  25 i n d i v i d u a l  
d i scharge  f e a t u r e s ;  those  measured had temper- 
a t u r e s  of between 65 and 90" and f low r a t e s  
ranging from t r i c k l e s  t o  some i n  excess of 10  
l i t r e s  per  second ( v i s u a l  e s t i m a t e ) .  

T h e i r  host  rocks a r e  Wairakei Brecc ia  (Oruanui 
Ash); some of the  s p r i n g s  d i scharge  from narrow, 
n o r t h e a s t- s t r i k i n g  j o i n t s .  We could not smell any 
gas but  noted very  ex tens ive  s i l i c i f i c a t i o n  both 
here and on t h e  n o r t h  bank of the  r i v e r .  Four 
s p r i n g s  were sampled (Analyses 1-4; Table 1) on 
t h e  sou th  bank. 

Hot s p r i n g s  a l s o  d i scharge  on the  n o r t h e r n  bank of 
t h e  Waikato River  ( a n a l y s e s  5 and 6; T a b l e  1); w e  
counted 10 i n d i v i d u a l  f e a t u r e s  over  a d i s t a n c e  of 
about  100m. Some d i scharge  from w i t h i n  t h e  Waira- 
k e i  Brecc ia  but o t h e r s  e x i t  a t  t h e  c o n t a c t  between 
t h i s  formation and t h e  over ly ing  f l u v i a t i l e  conglo- 
merates.  Flow rates range from t r i c k l e s  t o  twenty 
l i t r e s  per  second ( v i s u a l  es t imate ) .  

Undoubtedly t h e r e  a r e  many o t h e r  d i scharge  
f e a t u r e s  i n  t h i s  a r e a  and below t h e  r i v e r ;  gas  
bubbles a r e  v i s i b l e  i n  many p laces .  An obvious 
next s t e p  would be t o  sample t h e  r i v e r  up and 
downstream from t h e  thermal  f e a t u r e s  and d e t e r  
mine t h e  c h l o r i d e  input  i n t o  t h e  Waikato River .  
Spr ings  1-4 a r e  loca ted  on t h e  south bank of t h e  
r i v e r  and numbers 5 and 6 on i ts  n o r t h  bank; 
Spr ing  3 seems t o  match s p r i n g  No.176 of F i s h e r  
and Dickenson (1960) and our  s p r i n g  number 5 h i s  
number 192. Spr ings  occur between p o i n t s  800m 
northwest  and l l O O m  nor th  nor th  west of t h e  si te 
of d r i l l h o l e  RK1.  T h i s  is i n  t h e  a r e a  between a 
smal l  nor th  f lowing s t ream and a l o c a t i o n  about 
20m e a s t  of t h e  pump j e t t y  ( s e e  Djama, 1986).  

A n a l y t i c a l  Methods 

Chlor ide ,  s u l p h a t e ,  s i l i ca ,  carbon d i o x i d e  and 
b icarbona te  were ana lysed  accord ing  t o  t h e  
methods descr ibed  by E l l i s ,  Mahon and R i t c h i e  
(1968). 

Sodium, potassium and l i t h i u m  were ana lysed  by 
flame photometry us ing  a i r- a c e t y l e n e  (respec-  
t i v e  wavelengths 589.0. 766.5, 670.8 nm); s tan-  
dard  s o l u t i o n s  con ta ined  only the  elements  t o  
be analysed.  

Magnesium was ana lysed  by atomic a b s o r p t i o n  
spectroscopy us ing  a n  a i r- ace ty lene  flame a t  
285.2nn. 

Calcium was analysed by atomic a b s o r p t i o n  
spectroscopy a t  422.7 nm, us ing  a n i t r o u s  
oxide a c e t y l e n e  flame. Standard s o l u t i o n s  
con ta ined  only calcium. Samples were d i l u t e d  
t o  less than 5 mgl-l. 

Boron was analysed by t h e  azomethine-H method 
descr ibed  by (John, Chuah and Neufeld,  (1975); 
t h e i r  procedure was modif ied i n  t h a t  only l m l  
of azomethine-H s o l u t i o n  was used. Samples 
were d i l u t e d  f i v e  f o l d .  
~ o s t p o n e  comment and i n t e r p r e t a t i o n s  on t h e  . .  

s i g n i f i c a n c e  and chemistry of t h e  s p r i n g s  a s  t h e s e  
p o i n t s  a r e  p r e s e n t l y  being considered by Djaqa 
(1986); however, any hydro log ica l  model of t h e  
Rotokawa f i e l d  c l e a r l y  needs t o  t a k e  t h e i r  
presence i n t o  account .  
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Tab le  1: Composition of S p r i n g s  Along t h e  Banks of Waikato R i v e r  

a t  Rotokawa - (mg/kg) 

F e a t u r e  F i e l d  Measured 

PH PH TOC 

( p a p e r )  l a b  No 

1 

2 

5 

6 

6.8 7.41 

7 6.57 

6.7 7.79 

7 

7 

7 

7.74 

7.08 

7.30 

Na K 

84.5 270 22 

90.0 380 32 

Ca Mg L i  HCO3 

23.0 1.4 2.1 226 

30.0 0 .8  3.0 173 

70 350 30 24.5 0.76 2.1 294 

89.5 335 35 24.8 0.07 2.7 83 

65 210 21 12.8 0.63 2.4 282 

71 215 19  11.5 0.63 2.4 315 
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