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Sm-Nd mineral ages of charnockites and ilmenite-bearing anorthositic
rocks of Jirisan area and their genetic relationship
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Abstract: The charnockite of Jirisan area occurs within the Precambrian high grade metamophic terrane
associated with anorthosite body as many foreign examples. Sm-Nd ages were determined from whole
rock-garnet pairs, which turned out 1827+32(26) Ma for the massive chamockite and 1820+22(26) Ma for
the foliated charnockite with g,,(T) of -5.5£0.2 and -6.0+0.5 respectively. *Sr/**Sr initial ratios calculated
with these ages are 0.71319 and 0.71532 respectively. The fact that massive and foliated charnockites show
identical age, identical Nd isotopic initial ratio, and silmilar Sr isotopic initial ratios suggest that they were
generated at the same time from the same material even though their present textures are different. Initial
ratios of Nd and Sr of the charnockites are quite distinct from the mantle values indicating the influence
of continentgl crust. Sm-Nd age determined from the titanium bearing anorthositic rocks intruding the
anorthosite body, using mineral separates of garnet, plagioclase, and mafic fraction, is 1792+90(20) Ma
with €,(T)=-3.940.2. The ¥Sr/*Sr initial ratios calculated with this age are 0.70616~0.70619. The char-
nockites and the anorthositic rocks occurring in contact each other also reveal the same age within the
error, which suggest a genetic relationship between them. However, chemical compositions of the charnoc-
kites and Hadong-Sancheong anorthosites cannot be explained by igneous differentiation. Their differences
in Nd and Sr initial isotopic ratios indicate different source materials. Therefore, temporal association
between them suggests the possibility of the anorthosite acting as a thermal source for the generation of
the charnockite as other studies.
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Fig. 1. Geological map of the southwest Yeongnam massif modified after Kim et al(1964), Choi et al.(1964) and
Kim(1999), showing the distribution of massive and foliated charnockites and anorthosite complex. Sampling locations

are shown by solid circles.
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Fig. 2. Photographs of the hand specimens of (a) massive
charnockite and (b) foliated charnockite.
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Fig. 3. Photographs of ilmenite-bearing intercumulus type anorthositic rocks; (a) ST19-1, (b) ST19-2. Plagioclase, garnet

and ilmenite can be identified from the photos.
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Fig. 4. Sm-Nd isochron diagrams for the (a) charnockites
and (b) ilmenite-bearing anorthositic rocks. Whole
rock(WR) data of the massive(solid triangles) and foli-
ated(open triangles) charnockites are plotted on almost
identical points. WR-Grt(garnet) ages of the massive and
folidated charnockites are 1827132 and 1820+22(20)Ma,
and their initial “*Nd/"**Nd ratios are 0.509995+12 and
0.509977+28(2G) respectively. Ilmenite-bearing
anorthositic rocks ST19-1(solid triangles) and ST19-2
(open triangles) yield Wr-Grt-Pl(plagioclase) ages of
1785452 and 1747+248(20)Ma, and their initial '“Nd/
“Nd ratios are 0.510134+68 and 0.510150£220(20)
respectively. If we combine two samples together, the iso-
chron age of 1792+90(206) is obtained.
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Table 1. Sm-Nd isotopic data for ilmemite-bearing intercuamulus type anorthositic rocks and charnockites of the Jirisan

area.
Sample Sm(ppm) Nd(ppm) HSm/*Nd “INd/*Nd 20 £4,(0) €,(T)
[Imenite-bearing anorthositic rocks
ST19-1 WR 18.666 69.519 0.1624 0.511998 0.000011 -12.49 —4.38
STI19-1 Pl 0.663 5.008 0.0801 0.511056 0.000015
STI19-1 Gt 0.784 3.516 0.1349 0.511734 0.000011
ST19-2 WR 8.577 27.874 0.1861 0.512310 0.000010 -6.39 -3.68
ST19-2 Pl 0.786 6.059 0.0785 0.511067 0.000016
ST19-2 Grt 1.031 2.191 0.2846 0.513490 0.000017
Massive charnockite
MS-2 WR 15.129 86.704 0.1056 0.511264 0.000008 -26.81 -5.5
MS-2 Grt 21619 16.773 0.7797 0.519366 0.000010
Foliated charnockite
BH3-10.1 WR 7.86 43.10 0.1103 0.511298 0.000006 -26.14 -6.0
BH3-10.1 Grt 25.62 28.25 0.5486 0.516547 0.000005
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Table 2. Rb-Sr isotopic data for ilmenite-bearing intercumulus type anorthositic rocks and charnockites of the Jirisan

area.
Sample Rb(ppm) Sr(ppm) YRb/™Sr 7Sr/ASr 20
ST19-1 WR 0.47 50.0 0.0269 0.706164 0.000014
ST19-2 WR 3.31 220.6 0.0434 0.706194 0.000014
MS-2 WR 136.84 166.9 2.3876 0.713176 0.000015
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