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The Abundance of Sever 
Elements in Igneous KO 
North America1 

L. H. Ahrens and Lorraine G .  

Departnze~tt of  Geology, Massachusetts Institute o f  
Tecblzology, Cambridge 

Methods of precision spectrochemical analysis, which 
have recently been developed in the Department of 
Geology, MIT, are being applied to the quantitative 
analysis of 1 7  relatively ra le  elements in approximately 
150 igneous rock specimens Plom North America. The 
whole project vrill involve 2,000-2,500 determinations, 
each in duplicate. Thus far,  about 1,500 deterlninations 
have been made. Tliere will, however, be collsiderable 
delay before the project is complete, and all the data 
assembled and discussed; this note is a preliminary re-
port. 

These elements are being detevmined: Li, Rb, Cu, 
Ag, Ga, Pb, La, Y, Kd, Sc, V, Co, Cr, Sr, Ba, Zr, and F. 
The present investigation is concentrated mainly on 
some common rock types, namely, cliabase, granite, anrl 
basalt; later investigations may include other rock types, 
including sediments. One object of the investigation is 
the determination of the abundance of the above ele-
ments in igneous rocks of North America, first, for tlle 
sake of intercontinental comparisons and, second, to 
check existing abundance values for these elements in 
the earth's crust and to proride new and more precise 
values. Another object is a statistical survey of the 
abundance distribution of each element within a given 
rock type. Because precision methods are being user1 
and I?eea~tse many specimens of eeaeh rock type h:me 
been analyzed, the analytical data may be handled stn-
tistically on a quantitative basis. For example, i t  is a 
well-known qualitative fact  that  gallium is relatively 
uniformly distributed in igneous rocks because of i t s  
close association with aluminum. Fig.  1 is a histogram 

1Tl1is investigation i s  pa r t  o l  a general program of spec-
trographic research carried on in tlle Department of Geology, 
MIT, under contract with the  Office of Kaval  Research, TVash- 
ington, D. C., a n d  under t he  supervision of H. W. Fairbairn. 
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h m ~ dOfi ?5fspecimens, mhieli shows this quantitatively 
for  diabase. FOTcompari~on, a histogram showing the 
dist l ibuti~Y of rz~rconium in the same suite of speclnlens 
is  also'given ill Fig.  1. 
I E'or mahp of the abundaute measurements gi\en dur- 
ing the past two decades, spectrochemical methods were 
employ4d. Although these served the desir-d purpose 
success full^^, for  the most part  they were semiquanti-
tative, and in many cases the analysis of each element 
involved n separate operation (re-arcing). I n  this in-
vestigation we have attempted to develop a limited num- 
ber of general methods, each of which can handle several 
elements, and each of which may be regarded as a pre-
cision method. For  ex:~mple, in one method, Ga, Pb,  Cu, 
and Ag are determined in a single operation; i n  an-
other, V, Cr, Sc, Y, La, Nd, Zr, Co, Ni, Sr, and Ba  are  
determined. An indication of the reproducibility (pre-
cision) is given in Table 1, which shows some replicate 
anztlgses of gallium and of zirconium in a specimen of 
diabase. 
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Although a given spectrochernical method nzay be 
precise, i t  may nevertheless introduce a systematic error 
(bias).  The preseltce of such an  error may cause con-
siderable difficulty in correlating sets of analytical data 
from different laboratories. To reduce possible system- 
atic error to a minimum, all determinations will be cali- 
brated in terms of two natnrally occurring standard 
specimens, one of granite and one of diabase. These 
specimens have been analyzed spectrochemically and 
calorimetrically for some elemcnts in several laboratories. 


