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1. Introduction

The writers have discussed the source
materials of acid igneous rocks, based on
their initial Sr isotopic ratios (Gorarl, 1963;
Kacami & Iizumi, 1972; Gorarl et al., 1972;
Kacawmr et al., 1975). The main point of the
most recent paper (Kacawmr et al., 1975) is
as follows.

The plotted data are variously dispersed on
the whole-rock isochron diagrams of acid
igneous rocks, the degree of dispersion being
represented by the value of standard devia-
tion (o-value) for initial Sr isotopic ratio
(SrI). The dispersion may probably be
due to certain geological processes such as
admixture of sialic materials, secondary altera-
tion of metamorphism, complicated differentia-
tion process, difference of source materials and
so on. Consequently, the SrI having high
o-values may not be suitable for the discussion
of the source materials of acid igneous rocks.

The writers have examined the source
materials of acid igneous rocks, taking notice
of the relation between the ages and Sr [/
having low ¢-values. In such Sr I versus age
diagram the points are evidently plotted
within a narrow field converging at about
46 x 10® years ago, which is located just on
the presumed Sr evolutional field (trend) of
the source materials of oceanic tholeiite. Tt
is noteworthy that these two fields intersect
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each other at an early stage of the earth’s
history. It is conceivable that the former field
is the Sr evolutional field of the source material
for most acid igneous rocks.

Considering from the inclination of the Sr
evolutional field above mentioned, the source
material of most acid igneous rocks may
possibly be a certain basic material, which is
similar to the continental tholeiite or basaltic
andesite in chemical composition.

On the other hand, the source material of
a few acid igneous rocks having very low Sr I
may be a certain basic material which resem-
bles the oceanic tholeiite, or a certain ultra-
basic material.

The conclusion above mentioned has been
obtained from the consideration of the acid
igneous rocks as a whole. The relation be-
tween the ages and Sr 7 for individual rock
types of acid igneous rocks has not yet been
examined. Therefore the writers would like
to discuss the relation in this paper.

2. The relation among the rock
types, initial Sr isotopic
ratios and o-values

The writers have recalculated, concerning
the acid igneous rocks previously reported in
many papers, the ages, Sr/ and the s-values
for SrI according to the same formula,
because each author has his own formula to
calculate these values. Taking notice of the
rock types of acid igneous rocks, the relations
among these values are as follows. The rocks
having ‘smaller &-values show better inter-
relation between the ages and the Sr Z, which
is shown in Fig. 1. The rock types of acid
igneous rocks are also shown in this figure. As
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Fig. 1.

Relation among the rock types, the ages and initial Sr isotopic ratios classified

according to the values of standard deviation (g-values, A to F).
1: Alkali feldspar-granite 2: Two mica-granite. Muscovite-granite 3: Granite.

Rhyolite 4: Quartz-monzonite

diorite. Diorite. Andesite A: 0.0010 and less

5: Granodiorite. Dacite 6: Tonalite. Quartz-

B:0.0011-0.0020 C: 0.0021—

0.0030 D: 0.0031—0.0040 E: 0.0041—0.0100 F: 0.0101 and over

to the rock types, the most representative one
occurring in each acid igneous mass is adopted.
For instance, if the most representative rock
type is granodiorite in certain granitic mass
constituted of granite, granodiorite and tona-
lite, the mark in the figure is shown as grano-
diorite. In this case the writers used the
classification method based on IUGS (1973),
however, muscovite-bearing granite is shown
by different mark from the other granitic
rocks. :

The following facts are observed from
Figs. 1 and 2.

1.. Sr1 of more basic- types, namely,

granodiorite, tonalite, quartz-diorite, diorite,

~ dacite and andesite, have in general low o-
" values.

2. More acid types, namely, granite and
rhyolite, have various o-values in the range
between 0.065* and 0.00008 without concent-
ration in specific range of o-value.

3. Muscovite-bearing granites have
general high o¢-values. "Moreover, these gra-
nites have high Sr I regardless of the o-values.

The more basic types having low g¢-values
less than 0.0020 are plotted in the same dia-
gram, which is shown in Fig. 3. On the

in

* the value of l¢
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Fig. 2. Frequencies of g-values in various rock types of acid igneous rocks.
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Fig. 3. Relation between the ages and initial Sr isotopic ratios having low ¢- Values,
0.0020 and less, as to more basic types. i
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 Fig. 4. Relation between the ages and initial Sr isotopic ratios having low g-values,
0.0020 and less, as to more acid types. Full lines indicate the upper and lower
limits of the field for more acid types. The field of more basic types (see Fig. 3)
is shown as dashed lines.
other hand, the more acid types having ¢- latter figure, the muscovite-bearing gramtes

values in the same range with those of more  are excluded.
basic types are shown in Fig. 4. In the Comparing with - these two figures, the
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following facts are clarified.

1. More basic types are plotted in a field
narrower than that of the more acid types,
the former being situated just above the
presumed Sr evolutional field* of the source
materials of oceanic ridge tholeiites. The range
of the field of more basic types is between
~0.7095 and ~0.7040 at O m.y. It is note-
worthy that this field almost agrees with the
presumed Sr evolutional field of the source

materials of continental tholeiite (Gorar et

al., 1972).

2. More acid types are plotted in a wider
field including that of the more basic types,
the range of the field being between ~0.7140
and ~0.7030 at O m.y. '

3. Discussion

In the first place, the relation between the
rock types of acid igneous rocks and the o-
values for the Sr /I may be stated. As men-
tioned in the Introduction, the degree of -
values may probably reflect certain com-
plicated geological processes such as admixture
of sialic materials, secondary alteration and
so on, the acid igneous rocks with higher
o-values having been more strongly suffered
from such effects. The fact that more basic
types have in general low o¢-values probably
suggests smaller effects.

On the other hand, the fact that the more
acid types have various ¢-values and do not
concentrate in specific range of ¢-values may
be interpreted as follows. That is, some
granites of low ¢-value have little such effects,
while some other granites having high o-
value are suffered from more effects. Mus-
covite-bearing granites have in general high
o-values, moreover, these granites have high
Sr I even in the case of low o¢-values. The
former evidence suggests that muscovite-
bearing granites are strongly suffered such
geological effects as admixture of sialic materi-
als and so on. The latter evidence, on the
other hand, suggests a notion concerning the
genesis of muscovite-bearing granites. Thus

* The Sr evolutional fields of source materials of

continental and oceanic tholeiites have been
discussed in detail by Gorar e al. (1972),
and Kacawmr et al. (1975).

~in calculating the o-values for
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it may be conceivable that the-acid igneous
rocks having high Sr I are formed from melt-
ing of sialic materials constituting the upper
continental crust.

Nextly may be mentioned the problem as
to the relation between the rock types of acid
igneous rocks having low ¢-values and their
Sr 1. As mentioned in Part 2, the field (in
the age versus SrJ diagram) of more basic
types having low o-values is similar to that of
the Sr evolutional field of the source materials
of continental tholeiite. Concerning the
source materials of the acid igneous rocks
plotted in such field, certain basic material
similar to continental tholeiite or basaltic
andesite in chemical composition has been
assumed (Gorar et al., 1972; Kacamr ¢ al
1975). The basic types under consideration
may be derived from certain magma or magmas
formed from more advanced partial melting
of such basic material. According to SmuTo
et al. (1975), the Sr isotopic ratios of magma
in such advanced stage are nearly equal to
those of source materials themselves (see
Suuto et al., 1975, p. 183, Fig. 2).. .

On the other hand, the field of more acid
rock types is wider than that of more basic
types. The rocks plotted in the field of more
basic types may possibly be derived (differ-
entiated) from certain magmas chemically
corresponding to those of more basic types.
On the other hand, more acid types plotted
above the field of more basic types may
perhaps be formed from similar source materi-
al in relatively early stage of partial melting
(SuuTo et al.,-1975).
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