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VECTOR DIAGRAM OF THE CHLMICAL COMPOSITIONS

0W TEKTITES AND EARTH LAVAS

L. G. Kvasha, G. S. Gorshkov

The chemical compositions of tektites (natural silica glasses) have been

compared with the chemical compositions of obsidians, igneous and sedimentary

rock) by a number of researchers using a variety of methods (see V. E. Barnes,

1940; G. Baker, 1959; W. F. Cassidy, 1958).

Our aim was to compare the chemical compositions of tektites and various

volcanic glasses,similar in composition to tektites,by the petrochemical method

of A. N. Zavaiitskiy (1941, 1944, 1950). The advantage of this method is that

a large number of chemical analyses of ign:uus rocks can be graphically com-

pared with the help of vectors, plotted in relation to six parameters. These

parameters, calculated from ratios of the main oxides given by silicate analysis,

reflect the chief characteristics of igneous rock.

Material for the study was supplied by data from chemical analyses char-

acterizino tektites of all known locations (Table 1) and data from chemical

analyses of obsidians similar in chemical composition to tektites of various

petrographical provinces (Table 2).

Fig. 1 shows the vector diagram plotted from numerical characteristics

converted from chemical analysis data (Tables 1 and 2).

As can be seen from the diagram and tables, the majority of starting points

of vectors are located along the SB axis or near it and a band of almost con-

stant width is formed. The range and snape of the vector cluster as a whole

specify the chemical composition of tektites as strongly supersaturated and

supersaturated with silica,as well as very poo, and poor in alkalis (a is not

ovei 4). The length an,! direction (sloped to the left) of the vectors specify

them as supersaturated with silica with a relatively high basicity, fluc-

tuating in wide limits (b from 5 to 15).

Five vectors deviate from the general band in high alkalinity — 1 indo-

chinite, 2 billitonite, 1 javaite and 1 americanite (inclusion of the latter

*Numbers in margin indicate pagination in original forei,;n text.
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among tektites proper is Subject to doubt).

The cluster of vectors forchemical compositions of tektites from various

locations is gradually shifted along the SB axis and forms fields which par-

tially overlap,but not sharply isolated groups. These fields are shifted in

the following order of increasing basicity: Vltavins (moldavites) — lndochin-

ites and australites — billitonites — bediasites -- Ivory Coast tektites.

We must note the group of vltavins (moldavites) distinguished by the 	 1201

prevalence of potassium among alkalis.

The variation curve of the chemical compositions of tektites (TT), deter-

mined by the position of initial points of vectors, is characterized by its

proximity to the SB axis and its weak slope toward this axis. It proceeds

lower (from point A) to the variation curve of feldspar achondrites (see L. G.

Kvasha, 1958, 1959) which are distinguished by the sane characta?.r.

Earth lavas in a petrochemical respect have been quite well investigated.

Their analyses number in the thousands. The initial points of vectors, re-

presenting their chemical compositions, form very definite bands. These bands,

reflecting change in the composition of lavers during the course of normal

crystallization-gravitation differentiation of magma, can be expressed in vari-

ation curves. A certain variation curve corresponds to each type of lava.

In Fig. 1 is plotted the variation curve of chemical compositions of

lavas from Japanese volcanos 01), converted to the variation curve of chemical

compositions of Pelee type lavas, according to the method of A. N. Zavar-

itskiv (1950). It represents cale-alkali lavas of island chains and is closest

to the SB axis of all variation curves of earth lavas. :Numerical characteris-

tics of average types of Japanese lavas, acco r ding to the data of S. Taneda

(1952) are given in Table 3.

The vector cluster of obsidians is located to the right of the variation

curve JJ close to the SA axis and is slightly elongated in the direction of

this axis. This cluster shape indicate.. significant fluctuations of alkalinity

in obsidians, as they belong to various petrochemical associations. The length

and direction of the majority of vectors correspond to the normal type of chemi-

cal compositions (sloped toward the right); about 1/3 of the vectors show a

sharp slant to the right, i.e. potassium predominates in their femic

part (flatter vectors). However, about 1/4 of the total number of vectors

2
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are related to compositions super4aturated with silica (vector" slope to the

left).

From the diagram it is evident l that the vector fields of tektites and ob-

sidians are clearly delimited and, what is more, the cluster of vectors of tek-

ti.es is located to the left of the extreme variation curve of earth lavas rep-

resenting a series of talc -alkali laves of island chains. Further, the chow'

cal compositions of tektites differ from those of obsidians in less alkalinlLy

(their numerical characteristic a fluctuates between 4-6 while for obsidians

it is usually over 8) and the predominant supersaturation with silica, even in

more basic varieties. An increased T102 content is noted (parameter t about

1). In addition, the character of parameter b is generally more basic —

from 5 to 15 (instead of 3-5 in obsidians), corresponding to dacites and an-

desites rather than liparites.

Analysis of the diagram leads to the conclusion that tektites are not

earth lavas. Moreover, the variation curve of the chemical compositions of

tektites, qualitatively similar to the closest variation curve of earth lavas,

is P continuation of the variation curve: of the chemical compositions of feld-

spar achond-' • es, forming a long series similar to the natural series of indi-
vidual t •, ,	 . _,arth lavas. Therefore, tektites can be considered as products

of crystallization-gravitation differentiation of feldspar achondrites, in their

way lavas in the sane way as obsidians and andesites are products of differ-

entiation of earth hasalts. In this case it must be assumed that teltites and 	 /202

achondrites originated in the same heavenly body of sufficient size, in which

processes were occurring similar to the processes and phenomena of vulcanism

on earth.
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