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                                           each other at an early stage of the earth's
            1. Introduction . history. Itisconceivablethattheformerfield
  The writers have discussed the source istheSrevolutionalfieldofthesourcematercfial
materials of acid igneous rocks, based on for most acid igneous rocks.
their initial Sr isotopic ratios (GoRAi, 1963; Considering from the inclination of the Sr
KAGAMi & IizuMi, 1972; GoRAi et al., 1972; evolutional field above mentioned, the source
KAGAMi et al., 1975). The main point ofthe material of most acid igneous rocks may
most recent paper (KAGAMi et al., 1975) is possibly be a certain basic material, which is

as follows. similar to the continental tholeiite or basa]tjc
  The plotted dat.a are Variously dispersed on andesite in chemical composition.
the whole-rock i'sochron diagrams of acid On the other hand, the source material of
igneous rocks, the degree of dispersion being a few acid igneous rocks having very low Srl
represented by the value of standard devia- may be a certain basic material which resem-
tion (a-value) for initial Sr isotopic ratio bles the oceanic tholeiite, or a certain u]tra-
(Srl). The dispersion may probably be basicmaterial.
due to certain geological processes such as The conclusion above mentioned has been
admixture ofsialic materials, secondary altera- obtained from the consideration of the acid
tionofmetamorphism,complicateddifferentia- igneous rocks as a whole. The reLation be-
tion process, difference ofsource materials and tween the ages and SrI for individual rock
so on. Consequently, the Srl having high types of acid igneous rocks has not yet been
a-values may not be suitable for the discussion examined. Therefore the writers wouLd ]ike
of the source materials of acid igneous rocks. to discuss the relation in this paper,

  The writers have examined the source
                                              2. The relation among the reckxMf.Zt:.:.r/lai,itiO.C.iC-i/rS/i.g,tn-.e8.Xn:gt:h[ekS5,leTskt2.ikd.",O/i,gi typ.e.?,.i.m':i."32r..:'so.to,pic

diagram the points are evidently plotted The writers have recalculated, concerning
within a narrow field converging at about the acid igneous rocks previously reported in
46Å~108 years ago, which is located just on many papers, the ages, Srland the a-vallates
the presumed Sr evolutional field (trend) of for Srl according to the same formula,
the source materials of oceanic tholeiite. It because each author has his own forrmu]a to
is noteworthy that these two fields intersect calculate these values. Taking notice of the
                                          rock t.ypes of acid igneous rocks, the reLations
  * Institute for Thermal Spring Research, Oka- among these values are as follows. The recks

   yama University having 'sMaller a-values show better int:er-
 ** Geological and Mineralogical Institute, facu- relation between the ages and the Sr I, which
   lty of Science, Tokyo University of Educa- is shown in Fig. 1. The rock types of acid

   tion, Tokyo igneous rocks are also shown in this figure, As
                                       655
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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 (a-valu'es, A to F).

      1: Alkali feldspar-granite 2: Two mica-granite. Muscovite-granite 3: Granite.

      Rhyolite 4: QLuartz-monzonite 5:Granodiorite. Dacite 6:Tonalite. Quartz-
    • diorite, Diorite. Andesite A:O,OOIOandless B:O.OOII--:--O.O020 C:O,O02I-
      O.O030 D:O.O031---O,O040 E: O.O041---O.OIOO F:O.OIOIandover

to the rock types, the most representative one granodiorite, tonalite, quartz-diorite, diorite,
occurringin each acid igneousmassisadopted. . dacite and andesite, have in general low a-
For instance, if the most representative roclÅq ' valUes.' .,. .
                                              'type is granodibrite in certain granitic mass ' 2. Mote acid types, namely, granite and
constituted of granite, grahodiorite and tona- rhyolite3 have various' a-values in the range
lite, the mark in the figure is shown as grano- between O.065* and O.OOO08 without concent-
diorite. In this case the writers used the ration in specific range of a-value,
classification method based on IUGS (1973), • 3. Muscovite-bearing granites have in
however, muscovite-bearing granite is'shown general high a-values. Moreover, these gra-
by different mark from the other granitic nites have high Srlregardless ofthe a-values,

rocks. • The more basic.types having low a-values
  The following facts are observed from ]ess than O.O020 are plotted in the samae diEa-

Figs.1and 2. gram, which is shown in Fig. 3, On the
  1. Srl of more basic types, namely, *the value of la
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Fig. 3. Relation between the ages and initial Sr isotopic ratios having low a-values,

       O.O020 and less, as to more basic types. '
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          'Fig. 4. Relation between the ages and initial Sr isotopic ratios having low a-values,
                  O.O020 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 a- latter figure, the muscovite-bearing granites

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. it may be conceivable that the-acid igneous
  1. More basic types are plotted in a field rocks having high Srlare formed frorrn meLt-
narrower than that of the more acid types, ing of sialic materials constituting the upper
the former being situated just above the continental crust.
presumed Sr evolutional field* of the source Nextly may be mentioned the problem as
materials ofoceanicridge tholeiites. The range to the relation between the rock types of acid
of the field of more basic types is between igneous rocks having low a-values andi their
rvO.7095 and NO.7040 at Om.y. It is note- SrL As mentioned in Part 2, the fiegd (in
worthy that this field almost agrees with the the age versus Srl diagram) of more basic
presumed Sr evolutional field of the source types having low a-values is similar to that of
materials of continental tholeiite (GoRAi et the Sr evolutional field ofthe sourcemateriafs

al., 1972). of continental tholeiite. Concerning the
  2. More acid types are plotted in a wider source materials of the acid igneous rocks
field including that of the m6re basic types, plotted in such field, certain basic material
the range of the field being between rwO.7140 similar to continental tholeiite or basa]tjc

and NO.7030 atOm.y. ' andesite in chemical composition has been
             3. Discussion ?SgS7Uslll.edT(hG.ORb".li,e',y"pl'6,1.9.7d2.;,IIEi.1.",S,gig,.e,`i.".g

  In the first place, the relation between the maybederivedfromcertainmagmaormagmas
rock types of acid igneous rocks and the a- formed from more advanced paniaL melting
values for the Srlmay be stated. As men- of such basic material. According to SHuTo
tioned in the Introduction, the degree of a- et al. (1975), the Sr isotopic ratios of magma
values may probably reflect certain com- in such advanced stage are nearly equag to
plicatedgeologicalprocessessuchasadmixture those of source materials themseLves Åqsee
of sialic materials, secondary alteration and SHuTo et al., 1975, p. 183, Fig. 2). ]
so on, the acid igneous rocks with higher On the other hand, the field of more acid
a-values having been more strongly suffered rock types is wider than that of more basgc
from such effects. The fact that more basic types. The rocks plotted in the fieLd ofmore
types have in general low a-values probably basic types may possibly be derived Åqdiffer-

suggests smaller effects. entiated) from certain magmas chemicalfiy
  On the other hand, the fact that the more corresponding to those of more basic types.
acid types have various a-values and do not On the other hand, more acid types plotted
concentrate in specific range of a-values may above the field of more basic types may
be interpreted as follows. That is, some perhapsbeformedfromsimilarsourcemateri-
granites of low a-value have little such effects) al in relatively early stage of partiaL melting

while some other granites having high a- (SHuTo et al.,-1975),
value are suffered from more effects. Mus-
covite-bearing granites have in general high Acknowledgement
a-values, moreover, these granites have high We wish to thank Dr. H. HiRANo of Geo-
Srleven in the case of low a-values. The logical Survey ofJapan for his. many advices
former evidence suggests that muscovite- 'in calculating the a-values for initia] Sr
bearing granites are strongly suffered such isotopic ratios.
geological effects as admixture of sialic materi-
                                                           Referencesals and so on. The latter evidence, on the
other hand, suggests a notion concerning the IUGS sUBaoMMissioN oN THE sysTEMAmcs oF ]G"gE-
genesis of muscovite-bearing granites. 'Thus ous RoaKs, 1973:CIassification and nomen.
  * The Sr evolutional fields of source materials of Clature ofplutonic rocks. Geetimes, Oct,, 26-3o,

   continental and oceanic tholeiites have been GORAi, M•, 1963 : Strontium isotopic composhion
   discussed in detail by GoRAi et al. (1972), and the origin of granite (J), .Jreur. Gaog. See,

   and KAGAMi et al, (1975). JIapan, 69, 241-242.
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