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SODIUM, POTASSIUM,  CALCIUM AND MAGNESIUM CONTENT 
OF NORTHWEST ARKANSAS RAIN WATER IN 1974

G.H.  Wagner  ( D e p a r t m e n t  o f  G e o l o g y )

I n t r o d u c t i o n

The c h e m i c a l  c o n t e n t  o f  r a i n  w a t e r  i s  o f  i n t e r e s t  t o  t h e  s o i l  

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

C h e m i ca l  f l u x  d a t a  f o r  r a i n  w a t e r  a r e  e s s e n t i a l  f o r  mass b a l a n c e  s t u d i e s  

o f  s t r e a m s ,  b a s i n s ,  i m p o u n d m e n t s ,  e t c .  Such d a t a  a r e  s p a r s e  f o r  F a y e t t e v i l l e  

f o r  A r k a n s a s  and f o r  t h e  m i d c o n t i n e n t  a r e a .  Fo r  t h i s  r e a s o n  we began  l a s t  

y e a r  t o  a n a l y z e  and t o  p u b l i s h  t h e  c o n c e n t r a t i o n  and f l u x  d a t a  f o r  t h e  f o u r  

s u b j e c t  e l e m e n t s  i n  F a y e t t e v i l l e  r a i n  w a t e r .  The f i r s t  p u b l i c a t i o n  (Wagner  

and H o l l o w a y ,  1974 ) g a v e  d a t a  on  t h e  i n d i v i d u a l  r a i n s ,  m o n t h l y  a v e r a g e s ,  and 

y e a r l y  t o t a l s  f o r  1 9 7 3 . In t h e  p r e s e n t  r e p o r t  s i m i l a r  d a t a  a r e  p r e s e n t e d  

f o r  t h e  53 r a i n s  w h i c h  f e l l  on F a y e t t e v i l l e  i n  1974.

Ju n g e  and Wer by  o b t a i n e d  c h e m i c a l  d a t a  on r a i n s  f o r  a n e t w o r k  o f  

s a m p l i n g  s t a t i o n s  a c r o s s  t h e  n a t i o n  i n  1 9 5 5 - 56 .  The d a t a  have  been p u b l i s h e d  

o n l y  as y e a r l y  a v e r a g e s  i n  map f o r m  ( J u n g e ,  1 9 5 8 ,  196 3;  J u n g e  and W e r b y ,  

1 9 5 8 ) .  L o d g e ,  e t  a l  ( 1 9 6 8 ) o b t a i n e d  a v e r a g e  v a l u e s  f o r  1 9 6 0 - 6 6  u s i n g  a 

n a t i o n a l  n e t w o r k  o f  s a m p l i n g  s t a t i o n s ,  t h e  n e a r e s t  s t a t i o n  t o  us b e i n g  S p r i n g  

f i e l d ,  M i s s o u r i ,  175 k i l o m e t e r s  n o r t h e a s t  o f  F a y e t t e v i l l e .  I n  T a b l e  I ,  f l u x  

d a t a  on 1974 r a i n s  f o r  F a y e t t e v i l l e  a r e  c o m p a r ed  t o  t h a t  o f  t h e s e  p r e v i o u s  

w o r k e r s .

The 1974 f l u x e s  a g r e e  v e r y  c l o s e l y  f o r  s o d i u m  and p o t a s s i u m  w i t h  

t h a t  o f  J u n g e  and Wer by  b u t  a r e  24% l e s s  i n  1974 i n  c a l c i u m .  Compared t o
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1973 d a t a ,  t h e  1974 d a t a  a r e  8% l e s s  i n  s o d i u m ,  38% l e s s  i n  p o t a s s i u m ,

12% g r e a t e r  i n  c a l c i u m ,  and 13% l e s s  i n  m a g n e s i um .  B o t h  Junge  and Werby  

and Lodge  e t  a l  r e p o r t  t o  u s i n g  c o l l e c t o r s  w h i c h  o p e n e d  o n l y  d u r i n g  a r a i n  

and  t h u s  m e a s u r ed  w e t  f a l l o u t  o n l y .  We have  used a c o l l e c t o r  w h i c h  was 

o p e n e d  a t  a l l  t i m e s  and t h u s  s h o u l d  o b t a i n  t h e  sum o f  d r y  and w e t  f a l l o u t .

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

d i f f e r e n c e  i s  t h e  g r e a t e r  amoun t  o f  r a i n f a l l  i n  1974 (46% mo r e )  and 1973 

( 94% mo r e )  o v e r  t h a t  i n  19 5 5 _ 56.

E x p e r i m e n t a l

The e q u i p m e n t  used t o  c o l l e c t  t h e  r a i n  s a m p l e s  was d e s i g n e d  f o r  

r a d i o c h e m i s t r y  w o r k  and has been d e s c r i b e d  e l s e w h e r e  ( D a n i e l ,  1 9 7 4 ) -  A 

3X3 m e t e r  g a l v a n i z e d  s t e e l  s h e e t  was t h e  c o l l e c t i n g  a r e a ;  a c e n t r a l  d r a i n  

h o l e  l ed  t o  a 1 2 0 - l i t e r  p o l y e t h y l e n e  b o t t l e .  The c o l l e c t o r  was open  b e 

t ween  r a i n s .  C o n c e n t r a t e d  n i t r i c  a c i d  a t  2 . 4 ml p e r  l i t e r  o f  r a i n  w a t e r  

was added  on t h e  day  o f  c o l l e c t i o n  and t h e  a c i d i f i e d  s a m p l e s  w e r e  s t o r e d  

i n  p o l y e t h y l e n e  b o t t l e s .  Samp l es  o f  r a i n s  f r o m  J a n u a r y  t h r o u g h  June  o f  

1974 w e r e  a n a l y z e d  i n  J u l y ,  1 9 7 4  Samp l es  f r o m  J u l y  t h r o u g h  December  r a i n s  

w e r e  a n a l y z e d  i n  J a n u a r y ,  1 9 7 5 . The s a m p l e s  w e r e  n o t  f i l t e r e d  b e c a u s e  no 

d i f f e r e n c e  was f o u n d  on  a n a l y z i n g  a t r i a l  l o t  o f  f i l t e r e d  and u n f i l t e r e d  

sampl e s .

A l l  f o u r  e l e m e n t s  w e r e  d e t e r m i n e d  w i t h  a P e r k i n  E l me r  Model  303 

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

( 1 9 7 1 ) .  A b s o r p t i o n  m e a s u r e m e n t s  on d u p l i c a t e  s a m p l e s  g e n e r a l l y  gave  b e t t e r  

t h a n  -  10% a g r e e m e n t  w i t h  s o d i u m  and p o t a s s i u m  g i v i n g  t h e  g r e a t e s t  v a r i a b i l i t y .  

An air acety l ene ene f l a m e  was used f o r  each  e l e m e n t .  H o w e v e r ,  a i r - h y d r o g e n
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was used t o  a n a l y z e  31 s a m p l es  f o r  p o t a s s i u m  and compa r ed  w i t h  t h e  r e s u l t s  

o b t a i n e d  w i t h  t h e  a i r - a c e t y l ene f l a m e .  The a i r - h y d r o g e n  d e t e r m i n a t i o n s  

a v e r a g e d  5 . 2 % l o w e r  f o r  t h e  31 s a m p l e s .  T h i s  i s  c o n s i d e r e d  w i t h i n  e x p e r i 

m e n t a l  e r r o r  and i n d i c a t i v e  o f  no s i g n i f i c a n t  i o n i z a t i o n  i n t e r f e r e n c e  i n 

t h e  a i r - a c e t y l e n e  f l a m e  w i t h  t h e s e  r a i n  s a m p l e s .

D i s c u s s i o n

In T a b l e  I I  d a t a  f o r  t h e  1974 r a i n s  a r e  s u m m a r i z e d  i n  t e r m s  o f  

m o n t h l y  and y e a r l y  a v e r a g e s  o f  c o n c e n t r a t i o n  and f l u x .  Y e a r l y  v a l u e s  f o r  

1973 a r e  shown f o r  c o m p a r i s o n .  Y e a r l y  a v e r a g e  c o n c e n t r a t i o n  v a l u e s  f o r  1974 

r a i n s  c o mp a r e d  t o  1973 r a i n s  a r e  22% g r e a t e r  f o r  s o d i u m ,  17% l e s s  f o r  p o t a s 

s i u m ,  48% g r e a t e r  f o r  c a l c i u m  and 15% g r e a t e r  f o r  ma g n e s i um.  C o n c e n t r a t i o n  

a v e r a g e s  a r e  w e i g h t e d  a v e r a g e s  s i n c e  t h e y  w e r e  d e t e r m i n e d  by summing t h e  

m o n t h l y  f l u x e s  and d i v i d i n g  by t h e  y e a r l y  r a i n f a l l  i n  c e n t i m e t e r s .

T o t a l  y e a r l y  r a i n f a l l  was 25% l e s s  i n  1974 t h a n  i n  1 9 7 3 . As shown 

i n  F i g u r e  1 w h e r e  m o n t h l y  r a i n f a l l  i n  mm i s  c ompa r ed  g r a p h i c a l l y  f o r  t h e  

two y e a r s ,  t h e  m o n t h l y  t r e n d s  a r e  s i m i l a r  w i t h  s p r i n g  and f a l l  peaks  and 

summer l ows  shown by b o t h  1974 and 1973-

F i g u r e  2 p o r t r a y s  t h e  m o n t h l y  v a r i a t i o n  i n  t h e  f l u x  o f  e a c h  e l e m e n t .  

A l l  f o u r  e l e m e n t s  have  l ow  f l u x e s  i n  t h e  w i n t e r  mon t hs  b u t  peak  v a l u e s  v a r y  

f r o m  S e p t e m b e r - O c t o b e r  f o r  c a l c i u m  and p o t a s s i u m ,  M a y - J u n e  f o r  s o d i u m ,  and 

J u l y - A u g u s t  f o r  m a g n e s i u m .  F i g u r e s  3 and 4 c o m p a r e  t h e  1974 m o n t h l y  f l u x e s  

f o r  t h e  f o u r  e l e m e n t s  w i t h  t h e i r  1973 v a l u e s .  E x c e p t  f o r  s o d i u m ,  one  i s  

s t r u c k  by t h e  d i s s i m i l a r i t y  o f  t h e  m o n t h l y  t r e n d s  f o r  t h e  t wo  y e a r s .  Fo r  

e x a m p l e  c a l c i u m  has i t s  peak  f l u x  i n  M a r c h - A p r i l  i n  1973 and i n  S e p t e m b e r -  

O c t o b e r  i n  1 9 7 4  G e n e r a l l y  t h e  maximum f l u x  o f  e a c h  e l e m e n t  came i n  t h e
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s p r i n g  i n  1973 and in  t h e  f a l l  i n  1974 ( e x c e p t  N a ) .  T h i s  i s  p r o b a b l y  due 

t o  t h e  much g r e a t e r  amoun t  o f  r a i n  i n  t h e  s p r i n g  o f  1973 c om pa red  t o  t h e  

s p r i n g  o f  1974 and t o  t h e  maximum r a i n f a l l  i n  1974 o c c u r r i n g  i n  t h e  f a l l .

In t r e a t i n g  m o n t h l y  f l u x e s  i t  w i l l  be n o t e d  t h a t  a v e r a g e s  o v e r  

a tw o  m on th  p e r i o d  have  been u s e d .  S i n c e  we used  an open c o l l e c t o r ,  a 

c o n d i t i o n  o f  no r a i n  in  t h e  l a t t e r  p a r t  o f  a mon th  adds  a p p r e c i a b l e  d r y  f a l l 

o u t  t o  t h e  f i r s t  r a i n  i n  t h e  n e x t  m o n t h .  Thus  a m o n t h l y  a v e r a g e  d e r i v e d  f r o m  

a v e r a g i n g  t h e  v a l u e s  f o r  tw o  s u c c e s s i v e  m on ths  w i l l  more a c c u r a t e l y  m eas u re  

t h e  d r y  p l u s  w e t  f a l l o u t  f o r  one m o n th .

B i m o n t h l y  a v e r a g e  c o n c e n t r a t i o n s  o f  s o d i u m ,  p o t a s s i u m , -  c a l c i u m  and 

magnes i um a r e  p l o t t e d  i n  F i g u r e  5 f o r  t h e  v a r i o u s  mo n t h s  o f  t h e  y e a r .  The 

g e n e r a l  t r e n d  o f  t h e  c o n c e n t r a t i o n  v a l u e s  i s  t o  r i s e  i n  t h o s e  mo n t h s  w i t h  

l ow r a i n f a l l  and t o  f a l l  i n  t h o s e  mo n t h s  w i t h  h i g h  r a i n f a l l .  I t  i s  as i f  

t h e r e  w e r e  a more o r  l e s s  c o n s t a n t  amoun t  o f  f a l l o u t  t o  be d i s s o l v e d  i n  a 

v a r y i n g  amoun t  o f  r a i n f a l l .  F i g u r e s  6 and 7 c o m p a r e  t h e  m o n t h l y  v a r i a t i o n  

o f  c o n c e n t r a t i o n  o f  t h e  i n d i v i d u a l  e l e m e n t s  f o r  1974 and 1973-  Sod i um and 

c a l c i u m  v a r i a t i o n s  a r e  v e r y  s i m i l a r  f o r  t h e  t wo  y e a r s  w h e r e a s  p o t a s s i u m  and 

magnes i um a r e  v e r y  d i f f e r e n t ,  a l t h o u g h  s i m i l a r  i n  each  y e a r .

T a b l e  I I I  c o m p a r es  t h e  y e a r l y  a v e r a g e  c o n c e n t r a t i o n  and c o n c e n t r a 

t i o n  r a t i o s  o f  t h e  f o u r  e l e m e n t s  w i t h  t h o s e  o f  o t h e r  w o r k e r s .  Compared t o  

J u n g e ' s  m e a s u r e m e n t s ,  t h e  1974 c o n c e n t r a t i o n  r a t i o s  a r e  v e r y  s i m i l a r  b u t  t h e  

y e a r l y  a v e r a g e  c o n c e n t r a t i o n s  a r e  l o w e r :  42% f o r  s o d i u m ,  41% f o r  p o t a s s i u m  

and 94% f o r  c a l c i u m .  The e l e m e n t a l  r a t i o s  f o r  F a y e t t e v i l l e  a r e  s i m i l a r  t o  

c r u s t a l  r o c k s  n o t  s e a w a t e r  as shown by c o m p a r i s o n  w i t h  t h e  l a s t  t wo  l i n e s  

i n  T a b l e  I I I .  T h i s  i n d i c a t e s  t h a t  s o i l  d u s t  n o t  sea w a t e r  a e r o s o l s  i s  t h e  

s o u r c e  f o r  t h e  c h e m i c a l s  i n  F a y e t t e v i l l e ' s  r a i n  w a t e r .  As p o i n t e d  o u t  by
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J u n g e  and Wer by  ( 1 9 5 8 ) ,  t h e  c o n t r i b u t i o n  o f  sea s a l t s  t o  r a i n  w a t e r  d i m i n i s h e s  

t o  a v e r y  s m a l l  v a l u e  500 m i l e s  f r o m  t h e  s e a c o a s t ,  w h i c h  i s  a b o u t  t h e  d i s t a n c e  

f o r  F a y e t t e v i l l e .

I t  was o f  i n t e r e s t  t o  e s t i m a t e  t h e  d r y  f a l l o u t  c o n t r i b u t i o n  t o  t h e  

1974 r e s u l t s .  In a p r e v i o u s  r e p o r t  (Wagner  and H o l l o w a y ,  1974)  d r y  f a l l o u t  was 

e s t i m a t e d  by p l o t t i n g  m o n t h l y  f l u x  v e r s u s  m o n t h l y  r a i n f a l l  i n  mm and e x t r a 

p o l a t i n g  t o  z e r o  r a i n f a l l ,  t h e  i n t e r c e p t  on t h e  f l u x  a x i s  b e i n g  t h e  d r y  f a l l 

o u t  m o n t h l y  f l u x .  T h i s  m e t h o d  can  g i v e  an i n e q u i t a b l e  d i s t r i b u t i o n  o f  d r y  

f a l l o u t  b e t w e e n  m o n t h s  when a mo n t h  w i t h  no r a i n  f o r  s e v e r a l  d a y s  i n  t h e  l a t t e r  

p a r t  o f  t h e  mo n t h  i s  f o l l o w e d  by a mo n t h  w i t h  r a i n  i n  t h e  f i r s t  f ew  d a y s .  Use 

o f  b i m o n t h l y  a v e r a g e s  a v o i d s  some o f  t h i s  p r o b l e m .  However  we have  c h o s e n  f o r  

t h i s  r e p o r t  a n o t h e r  me t h o d  f o r  e s t i m a t i n g  d r y  f a l l o u t .

Each r a i n ,  when u s i n g  an open  c o l l e c t o r ,  c o n s i s t s  o f  a we t  f a l l o u t  

p o r t i o n  and a d r y  f a l l o u t  p o r t i o n .  The d r y  f a l l o u t  p o r t i o n  i s  e q u a l  t o  t h e  sum 

o f  t h e  d a i l y  d r y  f a l l o u t  f l u x e s  s i n c e  t h e  l a s t  r a i n .  F o r  l i g h t  r a i n s  t h e  d r y  

f a l l o u t  c o n t r i b u t i o n  i s ,  o f  c o u r s e ,  m a g n i f i e d  and t h e  l i g h t e r  t h e  r a i n ,  i n  mm, 

and t h e  g r e a t e r  t h e  number  o f  days  s i n c e  t h e  l a s t  r a i n ,  t h e  g r e a t e r  t h e  d r y  

f a l l o u t  c o n t r i b u t i o n .  In F i g u r e  8 t h e  a v e r a g e  d a i l y  f l u x  s i n c e  t h e  l a s t  r a i n  

has been p l o t t e d  a g a i n s t  t h e  mm o f  r a i n f a l l  f o r  1974 r a i n s  o f  a p p r o x i m a t e l y  20 

mm and l e s s .  In m a k i n g  t h e  a v e r a g e  d a i l y  f l u x  c a l c u l a t i o n s  t h e  we t  f a l l o u t  

c o n t r i b u t i o n  i s  assumed t o  be z e r o .  T h e r e  i s  u n d o u b t e d l y  g r e a t  v a r i a b i l i t y  i n  

t h e  d r y  f a l l o u t  f l u x  f r o m  day  t o  day  as has  been f o u n d  f o r  we t  f a l l o u t  w h i c h  

a c c o u n t s  f o r  t h e  s c a t t e r  o f  t h e  p o i n t s .  E x t r a p o l a t i n g  t h e  e n v e l o p e s  o f  t h e  

d a t a  i n  F i g u r e  8 t o  z e r o  r a i n f a l l  e l i m i n a t e s  t h e  w e t  f a l l o u t  p o r t i o n  and g i v e s  

t h e  a v e r a g e  d r y  f a l l o u t  f l u x  as  t h e  m i d  p o i n t  ( i n d i c a t e d  by a r r o w )  o f  t h e  band 

on t h e  f l u x  a x i s .

T a b l e  IV g i v e s  t h e  d r y  f a l l o u t  c o n t r i b u t i o n  f o r  each  o f  t h e  f o u r
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e l e m e n t s  as d e t e r m i n e d  by t h e  a b o v e  m e t h o d .  The we t  f a l l o u t  as a p e r c e n t a g e  

o f  t h e  t o t a l  i s  c a l c u l a t e d  by d i f f e r e n c e  and i s  comp a r e d  t o  a p r e v i o u s  

e s t i m a t e  (Wagner  and H o l l o w a y ,  1974)  f o r  1973 r a i n s .  Fo r  e a c h  y e a r ,  t h e  

w e t  f a l l o u t  f o r  each  e l e m e n t  i s  v e r y  r o u g h l y  a b o u t  o n e - h a l f  o f  t h e  t o t a l  f a l l 

o u t .  In p r e c i s e  t e r m s  t h e  w e t  f a l l o u t ,  as  a p e r  c e n t  o f  t o t a l ,  f o r  1974 

c o m p a r es  t o  1973 as f o l l o w s :  8Z mor e  f o r  s o d i u m ,  p o t a s s i u m ,  and magnes i um 

and 15% l e s s  f o r  c a l c i u m .
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T a b l e  I .  Ra i n  Wa t e r  F l u x  o f  E l emen t s

2
Amount  o f  F l u x ,  ug / cm2 / y r . * * *

Pl ace Y r . Ra i n  (mm) A u t h o r s Na K Ca_ Mg

F a y e t t e v i l l e , A r k . 1974 1408 T h i s  r e p o r t 2 9 . 7 19.9 160 11.7

F a y e t t e v i l i e ,  A r k . 1973 1872 Wagner  and 
Hol l oway ( 1974)

3 2 . 3 32 . 3 1*43 13 . 5

F a y e t t e v i l l e, A r k . 1955-56 965 Junge and 
Werby ( 1 9 5 8 ) *

2 8 . 8 19 . 2 212

S p r i n g f i e l d ,  Mo. 1960-66 899 Lodge e t  a l  ,
(1 9 6 8 )  * *

53 36 *405 -

*  C o n c e n t r a t i o n s  i n t e r p o l a t e d  f r o m  t h e i r  i s o p l e t h  maps.  Amounts o f  r a i n 
f a l l  t a k e n  f r o m  r e c o r d s  o f  t h e  F a y e t t e v i l l e  s t a t i o n .

* *  C o n c e n t r a t i o n s  g i v e n  i n  r e f e r e n c e .  Amount  o f  r a i n f a l l  t a k e n  f r o m  r e c o r d s  
o f  S p r i n g f i e l d  s t a t i o n .

* * *  T h i s  t a b l e  i s  r e p e a t e d  be l ow  i n  u n i t s  o f  l b / s q .  m i / d a y

F l u x , l b / s q .  m i / d a y

Na K Ca Mg

*4.6*4 3 .  11 2 5 . 0 1 .83

5 . 0 4 5 . 0 4 2 2 . 4 2 . 1 2

4 . 5 0 3 . 0 0 3 3 . 2 -

8 . 2 8 5 . 6 2 6 3 . 3 -
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T a b l e  II

1974 R a i n f a l l ,  F a y e t t e v i l l e ,  A r k a n s a s

Na K Ca Mg mm

C o n c e n t r a t i o n  ( ppm) ,  a v e r a g e  i n  month

J a n u a r y 0 . 3 0 6 0 . 3 0 6 3 . 6 7 0 0 . 1 4 0 25 .91
F e b r u a r y 0 . 2 0 6 0.  182 1.432 0 . 0 8 8 67 .31
March 0 . 1 9 4 0 . 1 6 6 0 . 9 4 5 0 . 0 7 4 102.11
A p r i l 0 . 1 8 3 0 . 1 2 7 0 . 8 3 6 0 . 0 7 4 162 . 82
May 0 . 2 0 0 0 . 1 0 3 0 . 7 6 0 0.061 175 . 26
June 0 . 2 5 4 0 . 0 9 9 0 . 6 6 6 0 . 0 7 2 158 . 24
J u l y 0 . 7 5 4 0 . 4 8 5 5 . 3 7 4 0 . 4 1 7 5 2 . 5 8
Augus t 0 .141 0 . 0 9 3 0.621 0 . 0 6 0 131 .58
Sep tember 0 . 1 0 8 0 . 0 9 8 0 . 6 1 4 0 . 0 4 7 2 1 0 . 0 5
O c t o b e r 0 . 3 3 3 0 . 2 7 0 2 . 5 5 2 0 . 1 5 1 9 8 . 0 5
November 0 . 1 9 3 0 . 1 1 6 0.741 0 . 0 5 3 144 . 78
December 0 . 1 1 4 0 . 0 7 7 1 . 077 0 . 0 4 3 7 8 . 9 9

2

F l u x  ( ug / cm2 ) ,  f o r  month

J a n u a r y 0 . 7 9 4 0 . 7 9 2 9 . 500 0 . 3 6 3
F e b r u a r y 1 . 387 1 . 225 9 . 6 3 9 0 . 5 9 2
March 1.981 1 . 695 9 . 6 5 0 0 . 7 5 6
A p r i l 2 . 9 7 9 2 . 0 6 8 13 . 612 1 .205
May 3 . 505 1 . 805 13 . 320 1 . 069
June 4 . 0 2 6 1 . 567 10 . 545 1 . 138
J u l y 3 . 9 6 5 2 . 5 4 9 2 8 . 2 5 7 2 . 1 9 2
Augus t 1 . 867 1.221 8 . 1 7 9 0.791
Sep tember 2 . 2 6 4 2 . 0 6 4 12.892 0 . 9 8 7
O c t o b e r 3 . 263 2 . 6 4 8 2 5 . 0 2 3 1 . 482
November 2 . 7 9 5 1 . 686 10 . 726 0 . 7 6 9
December 0 . 9 0 0 0 . 6 0 5 8 . 5 0 7 0 . 3 4 2

2
F l u x  ( y g / c m ) ,  Y e a r ' s  T o t a l

2 9 . 7 19 . 9 160 11 . 7 1408
1973 Ra i ns 3 2 . 3 3 2 . 3 143 13 . 5 1872

C o n c e n t r a t i o n  (ppm), Y e a r l y  A v e r a g e

0.211 0 . 1 4 2 1 . 136 0 . 0 83
1973 Ra i ns 0 . 1 7 3 0 . 1 7 2 0 . 7 6 7 0 . 0 7 2
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T a b l e  I I I

C o m p a r i s o n  o f  C o n c e n t r a t i o n s  and C o n c e n t r a t i o n  
R a t i o s  w i t h  Those o f  P r e v i o u s  W o r k e r s

C o n c e n t r a t i o n  (ppm) C o n c e n t r a t i o n  R a t i o s

Na K Ca Mg K/Na Ca/Na Mg/Na

Lodge ,  e t  a l ,  1960 — 66 
( a v e r a g e  f o r  p e r i o d )  
S p r i n g f i e l d ,  Mo.

0 . 5 9 0 . 4 0 4.51 0 . 6 8 7 . 6

J u n g e ,  195 5 - 56 
( y r  a v e r a g e )  
F a y e t t e v i l l e ,  A r k . * 0 . 3 0 0 . 2 0 2 . 2 - 0 . 6 7 7 . 3 -

Wagner  and H o l l o w a y ,  
1973

( y r .  a v e r a g e )
F a y e t t e v i l i e ,  A r k . 0 . 1 7 3 0 . 1 7 2 0 . 7 6 7 0 . 0 7 2 0 . 9 9 4 4 . 4 3 0 . 4 1 6

P r e s e n t  Wor k ,  1974 
( y r .  a v e r a g e )  

F a y e t t e v i l l e , A r k . 0 .211 0 . 142 1 . 136 0 . 0 8 3 0 . 6 7 3 5 . 3 8 0 . 3 9 :

S e a wa t e r - - - - 0 . 0 3 6 0 . 0 3 8 0 . 1 2

C r u s t a l  r o c k s * * - - - - 0 . 9 2 1 . 2 8 0 . 7 3

*  i n t e r p o l a t e d  f r o m  maps o f  Junge  and Werby ( 1958 )  

* *  Mason ( 1966)
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T a b l e  IV

C o n t r i b u t i o n  o f  Dry F a l l o u t  To T o t a l  F l u x

2
ug/ c m

Na K Ca Mg

A v e r a g e  d a i l y  d r y  f a l l o u t  f l u x * 0 . 0 3 2 0.021 0 . 2 4 0 . 0 1 2

Y e a r l y  f l u x  ( d a i l y  d r y  f a l l o u t  f l u x  x365) 11 . 7 7 . 7 88 4 .4

Y e a r l y  f l u x ,  measur ed  ( d r y  + we t  f a l l o u t ) 2 9 . 7 19 . 9 160 11 . 7

Y e a r l y  f l u x ,  we t  f a l l o u t  (by d i f f e r e n c e ) 18 . 0 12 . 2 72 7 . 3

Wet F a l l o u t  (% o f  T o t a l ,  1974) 61 61 4 5 62

E s t i m a t e  o f  % Wet F a l l o u t  i n  1973 r a i n s * * 53 53 60 54

From F i g u r e  8 e x t r a p o l a t i o n s  

* *  Wagner  and H o l l o w a y  ( 1 9 7 4
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