
TRACE ELEMENT ANALYSES OF SOME NORTH AMERICAN TEKTITES 
L a r r y  A. Haskin and M i m i  Braverman 

Department o f  Ear th  and P lane ta ry  Sciences and McDonnell Center f o r  t h e  
Space Sciences, Washington U n i v e r s i t y ,  S t .  Louis,  MO 63130 and E l b e r t  A. 
King, Geology Department, Un i v e r s i  t y  o f  Houston, Houston, TX 77004. 

Few t r a c e  element data  are a v a i l a b l e  f o r  t e k t i t e s  from Nor th  
America. Thus we have analyzed n i n e  t e k t i t e s  found i n  Texas ( b e d i a s i t e s )  
and two found i n  Georgia. The da ta  are g iven i n  Table 1. Samples 
labe led  LET are from Lee County, those labe led  GRT are f rom Grimes 
County, and t h a t  1  abeled FAT i s  f rom Fayet te  County, a1 1  i n  Texas. 
Samples labe led  DGA are from Dodge County, Georgia. I n t e r p r e t a t i o n  o f  
these data  awaits complet ion o f  major element analyses. Some 
observat ions from t h e  da ta  are given below. 

1. There are c l e a r  composi t ional  d i f f e r e n c e s  among t h e  i n d i v i d u a l  
samples o f  t e k t i t e s  analyzed. Taking ( a r b i t r a r i l y )  t h e  6  LET samples as 
a  group, t h e  r a t i o  o f  h ighes t  concen t ra t ion  t o  lowest concen t ra t ion  f o r  
an element ranges f rom 1.4 f o r  Rb t o  2.0 f o r  Cs and S r .  For most 
elements t h e  range i s  about 1.7. The two GRT samples f a l l  w i t h i n  t h e  
same range. The FAT sample i s  w i t h i n  t h e  range f o r  a l l  elements except 
Na, Cs, Th, and Sc, and those are c lose.  The DGA samples f a l l  o u t s i d e  of 
t h e  range except f o r  Rb and S r ,  and Z r .  Th is  supports e a r l i e r  
observat ions o f  composi t iona l  d i f f e r e n c e s  between Georgia and Texas 
t e k t i t e s  (e.g., 1,2). 

2. There are c l e a r  composi t iona l  re1  a t ionsh ips  and t rends  t h a t  
extend t o  t h e  Georgia t e k t i t e s ,  suggest ing t h a t  t h e y  are r e l a t e d  t o  t h e  
Texas t e k t i t e s .  For  example, t h e  r e l a t i v e  REE abundances i n  a l l  11 
t e k t i t e  specimens are n e a r l y  i d e n t i c a l  t o  w i t h i n  a n a l y t i c a l  
u n c e r t a i n t i e s ,  which are smal l .  The REE abundances are v e r y  s i m i l a r  t o  
those o f  t h e  Nor th  American Shale Composite; NASC (3 ) ;  t h i s  i nc ludes  
r a t i o s  o f  Sm t o  Eu t h a t  are t y p i c a l  o f  Paleozoic and younger sedimentary 
m a t e r i a l s .  The REE p a t t e r n  i s  observab ly  d i f f e r e n t  f rom t h a t  o f  t h e  
NASC, however, as seen i n  t h e  t o p  p a r t  o f  F ig .  1. There, t h e  average f o r  
t h e  6 LET t e k t i t e s  i s  shown, and i s  seen t o  have a  s l i g h t l y  steeper HREE 
s lope than t h e  NASC. The norma l i z ing  concen t ra t ions  are those o f  t h e  
composite of 9  chondr i tes  ( 3 ) .  I n  t h e  lower p a r t  o f  F i g .  1, 8  o f  the 
i n d i v i d u a l  specimens are shown normal ized t o  t h e  average f o r  t h e  6  LET 
t e k t i t e s .  For each t e k t i t e ,  t h e  i n d i v i d u a l  p o i n t s  l i e  v e r y  c l o s e  t o  t h e  
associated h o r i z o n t a l  l i n e ,  which represents  t h e  average o f  t h e  r a t i o s  
fo r  i n d i v i d u a l  elements o f  each t e k t i t e  t o  t h e  LET average. (The 3  
specimens omi t ted  from t h e  f i g u r e  show t h e  same REE p a t t e r n  b u t  would 
p l o t  too  c lose  t o  one o f  t h e  o t h e r s  t o  be d i s t i n g u i s h a b l e . )  

Several o the r  e lements2corre l  a te  c l o s e l y  w i t h  REE concent ra t ions.  
C o r r e l a t i o n  c o e f f i c i e n t s  ( r  ) f o r  REE w i t h  each o ther  are b e t t e r  than 
0.99. C o r r e l a t i o n  c o e f f i c i e n t s  f o r  FeO-Cr and FeO-Sc are b e t t e r  than 
0.95, those fo r  FeO-REE, Co-REE, and Sc-Cr are between 0.9 and 0.95, and 
those f o r  Cr-REE,  Co-Cr, Hf-Zr, Hf-REE, FeO-Co, and Th-La are  between 0.8 
and 0.9. There i s  a  c o r r e l a t i o n  between Na 0-Sr (0.89) and Na 0-Ba 
(0.78) when t h e  Georgia t e k t i t e s  are omit teg;  those t e k t i t e s  d6 n o t  l i e  
on t h a t  t rend.  Otherwise, c o r r e l a t i o n s  between a1 ka l  i e s  and a1 ka l  i n e  
ear ths  o r  between those and o ther  elements are v e r y  weak o r  do n o t  e x i s t .  

3. There i s  a  good c o r r e l a t i o n  between d e n s ' t y  and concen t ra t ions  3 f o r  many o f  t h e  elements; t h e  best  i s  w i t h  C r  ( r  =.98) as seen i n  F i g .  2. 
C o r r e l a t i o n  c o e f f i c i e n t s  are  b e t t e r  than 0.8 f o r  d e n s i t y  and RE5,  FeO, 
C r ,  Sc, Hf, and Co. There i s  a  nega t i ve  c o r r e l a t i o n  w i t h  Ba ( r  =0.77) 
b u t  no s i g n i f i c a n t  c o r r e l a t i o n  w i t h  Sr o r  NalO. 
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The cdmpos i t i ona l  d a t a  ob ta ined  so f a r  S t r o n g l y  suggest a  s i n g l e ,  
t e r r e s t r i a l  source f o r  t h e  REE i n  these N o r t h  American t e k t i t e s .  The 
m a t e r i a l  t h a t  c a r r i e d  t h e  REE was i n c o r p o r a t e d  t o  v a r y i n g  e x t e n t s ,  
however, s i n c e  t h e  c o n c e n t r a t i o n  range f o r  REE among t h e  t e k t i t e s  i s  2.3. 
Other e lements a re  p resen t  i n  common, t e r r e s t r i a l  c o n c e n t r a t i o n s  as we1 1. 
Concen t ra t i on  ranges f o r  Sc, FeO, Co, and C r  a re  2.4-3.1. What m a t e r i a l  
of n e a r l y  homogeneous compos i t i on  m i g h t  have been t h e  source f o r  t h e  REE 
and t h e  e lements whose c o n c e n t r a t i o n s  c o r r e l a t e  w i t h  t h e i r s ?  A s h a l e  o r  
t h e  c l a y  f r a c t i o n  of a  sediment? 

References: 1) Kinq. Nature, 2 1 0 ,  828 (1966) .  2 )  Kinq .  J. Geophys. 
Res. 73, 2835 (1968).  3 )  Hdskin e t  x, in Oriqin and Distribution of the 
E l m e ~ s ,  L.H. Ahrens, ed. Pergamon, 1968. pp. 
889-912. 

. f i g .  1. Upper: Average REE abmdances of Lee Co., Tx. t e k t i t e s  and 
North Prnerican Shale ComWslte are compared wi th  the average for 
9 chondrites. Lower. R E E  abmdances i n  8 Horth h e r i c a n  
t e k t i t e s  are compred r l t h  the average of 6 Lee County t e k t i t e s .  
Three other t e k t i t e s  wl th  Ident ica l  RiE patterns have been 
m i t t e d  for  c l a r i t y .  

Fig. 2. The strong re la t ionsh ip  between t e k t i t e  dens i ty  and cmpos i t i cn  
Is i l l u s t r a t e d  f o r  Cr. 
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