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Total f l uo r ine  and ch lor ine  i n  t h e  i s l and  a r c  b a s a l t  s u i t e  of Papau New 
Guinea ( ~ e w  ~ r i t a i n )  , was determined using a  pyrohydrolytic combustion ion 
chromatographic technique developed by Evans e t . a l . ( l ) .  A LECO induction 
furnace was used f o r  sample combustion and a  Dionex model 10 ion chromato- 
graph f o r  quan t i f i ca t ion .  This b a s a l t  s u i t e  ( IA)  of 1 2  samples was se l ec t ed  
by NASA f o r  incorporat ion i n  the  LPI  Basa l t i c  Volcanism Study ~ r o j e c t ( l 9 8 1 1  (2 ) .  

The a r c  region represents  the  convergence of two microplates i n  a  N-S 
t rend  with the  southerly p l a t e  subducting northward. ~ i g u r e  1 d e t a i l s  t he  
a r ea ,  t h e  l abe l l ed  sample loca t ions  and the  zones de l inea ted  from comparison 
s tud ie s  of t he  major element chemistry. Figure 2 shows these  same zones i n  
r e l a t i o n  t o  t h e  Benioff zone, a  subduction p r o f i l e .  

Total  f l uo r ine  and chlorine and F/C1 and K20/F r a t i o s  a r e  given i n  Table 
1. The F / C ~  r a t i o s  a r e  a l l  very low, ranging from 0.12 t o  0.84. A p l o t  of 
f luor ine  and ch lor ine  concentrat ions i n  ppm vs the  zoned seismic p r o f i l e  i s  
shown i n  Figure 3. The chlorine content  of these i s l and  a r c  samples c l e a r l y  
increases  toward zone H ,  t he  deepest seismic zone. Similar  t rends  should be 
expected from elements such a s  K and P and o ther  incompatible elements. 
Potassium and phosphorus show a mild co r r e l a t ion ,  with K da ta  being s c a t t e r e d  
and P concentrat ions only s l i g h t l y  increasing.  Fluorine mildly increases  
toward zone H but a  convincing t rend  i s  not  evident .  I t  cannot be over- 
s t r e s sed  t h a t  the  number of b a s a l t  samples ava i lab le  from t h i s  area i s  s t a t i s -  
t i c a l l y  l imi t ing .  

Correlat ions between C 1  and K ,  La and Rb a r e  very poor having co r re l a t ion  
coe f f i c i en t s  of 0.3,  0.3 and 0.2,  respec t ive ly .  Coeff ic ien ts  f o r  F vs K,  La 
and Rb a r e  0 .7 ,  0.8, and 0.5.  Fluorine and P 0 show the  bes t  co r r e l a t ion  of 
0.9. 
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The good F and P205 co r re l a t ion  may suggest a  p a r t i a l  melting of a p a t i t e  
but t he  low F/C1 r a t i o s  and general ly  low F concentrations does not e a s i l y  
support t h i s  inference.  The low f luo r ine  concentrations may be due t o  f rac-  
t i ona t ion  of f l u o r i n e .  K O/F r a t i o s  between 20-30 a re  i nd ica t ive  of i s l and  
a r c  b a s a l t s  and higher  r az ios  may ind ica t e  an amphibole f r ac t iona t ion  of 
f l uo r ine  ( 3 ) .  K20/F r a t i o s  represented i n  Table 1 exh ib i t  a  wide range but  
almost ha l f  the  r a t i o s  a r e  g rea t e r  than 30. 

The s implest  explanation f o r  t he  low F/C1 r a t i o s  i s  t he  incorporat ion of 
C 1  from sea-dater ( 4 )  but  Sr  and Nd isotope data  i s  not  cons is ten t  with con- 
tamination of t he  generated magma by seawater,  a l t e r e d  oceanic c r u s t  o r  
ocean f l o o r  sediments ( 2 ) .  A p o s s i b i l i t y  of addi t ion  of an unal tered s lab-  
derived melt was suggested f o r  these  New Br i t a in  Basa l t s  ( 2 ) .  The question 
of t he  source of such high chlorine concentrations cannot be completely re- 
solved, hpwever c h l o r i n e ' s  chemical s ign i f icance  i n  subduction zones and 
f l u o r i n e ' s  i n t e r e s t i n g  behavior should not  be overlooked. A more comprehen- 
s i v e  look a t  the  behavior of f luor ine  and chlorine i n  o the r  t ec ton ic  environ- 
ments i s  needed. Work i s  i n  progress determining t o t a l  f l uo r ine  and ch lor ine  
i n  t he  representa t ive  b a s a l t  s u i t e s  of t he  Basa l t ic  Volcanism Study Pro jec t  
(1981), a  s e t  of Lunar b a s a l t s  and b a s a l t i c  meteori tes .  
References: (1) Evans K.L. Tacter J . G .  and Moore C.B. (1981) Anal. Chem. ,53, -- 
p. 925-928. ( 2 )  Basa l t i c  Volcanism on the  T e r r e s t i a l  Planets  (1981) Pergamon 
Press ,  Inc . ,  New York. 1286pp. (3) Aoki K. Ishiwaka K. and Kanisawa S. (1981) 
Contrib. Mineral. Pe t ro l . ,76 ,  p.53-59. (4) Smith J.V. Delaney J . S .  Hervig R. 
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Table 1: Tota l  Fluorine and Chlorine 
(ppm) and F/C1 and K O/F r a t i o s .  
*K 0 da ta  (2) 2 
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Figure 3 :  Fluorine and ch lor ine  con- 
cen t r a t i ons  (ppm) vs zoned seismic 
p r o f i l e s  E-H. 
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Figure 1: New B r i t a i n  showing loca t ion  of 
I A  re fe rence  s u i t e  and grouped zones E-H 
( a f e r  Basa l t i c  Volcanism Study P ro j ec t  
(19811, Figs .  1.2.7.5 and 1 .2 .7 .6) .  ( 2 )  
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Figure 2 :  Benioff beneath New 
Br i t a in  showing zones E-H ( a f t e r  
Basa l t i c  Volcanism Study P ro j ec t  
(1981),  F ig ,  1 .2 .7 .4) .  (2) 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


