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Abstract: The anorthositic rocks of the study area are divided into the northemn Sancheong and southern
Hadong anorthositic rocks depending on the different distribution patterns and lithologies. In order to
evaluate the characteristics of the hydrothermal systerns developed in the study area, oxygen and hydrogen
isotopic compositions of the anorthositic rocks were measured. Oxygen isotopic values of the plagioclase
exhibit an interesting spatial distribution. Plagioclase collected from the Sancheong anorthositic rocks in the
northern part tends to have a relatively restricted range of 8'®0 values between 7.3 and 8.8%, which are
heavier than ‘normal’ 8'%0 value (6~6.5%:) typical for plagioclase of the fresh mantle-derived anorthosite,
whereas plagioclase from the southern part is characterized by a wide range of 8'®0 values between -
4.4 and 8.2% and much lighter values than ‘normal’ value for plagioclase of the fresh mantle-derived
anorthosite. Plagioclase from the middle part has 80 values heavier than the plagioclase from the
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southern part, but lighter than that from the northern part. The spatial distribution of 8'*O values suggests
that the decoupled hydrothermal flow systems might have been developed in the study area. Meteoric
water dominated in the hydrothermal flow systems developed in the southern area, whereas magmatic fluid
dominated in the northern area. The relationship between water content and hydrogen isotopic composition
of anorthosites shows a positive correlation. The positive correlation indicates that fluids exsolved from
magma during magmatic differentiation caused deuteric alteration of anorthositic rocks involving
replacement of pyroxenes to amphiboles. After the deuteric alteration, hydrothermal system developed by
meteoric water dominated the southern area, and erased record of the hydrothermal system developed by
magmatic fluid at earlier stage. However, the development of meteoric hydrothermal system has been
limited in the southern area only, and could not affect the Sancheong anorthositic rocks in the northern
area. The abundant occurrences of secondary alteration minerals such as sericite, calcite, and chlorite in the
southern Hadong anorthosite relative to the northern Sancheong anorthosite seem to be related to the
overlapping of two distinct hydrothermal systems in the southern area.

Key words: Hadong-Sancheong anorthositic rocks, fluid-rock interaction, oxygen stable isotope, hydrogen

stable isotope, hydrothermal system
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Fig. 1. Geological map of the study area (modified after Jeong (1982) and Lee et al. (1999)).
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Fig. 2. Map showing the sample locations.
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Table 1. Oxygen and hydrogen isotopic compositions (%, V-SMOW) and water content of igneous and metamorphic
rocks in Hadong and Sancheong.

Sample No.  rock type 3"0y, 8"%0,,, 3"*0, 30y D, Dyr  H,O(Wt%) Remark

0311-2 Anths 10.7 -89 0.37 N.A.
0311-21 Anths 8.6 -87 0.54 N.A.
0312-1 Anths 8.0 5.8 -94 0.43 N.A.
0312-6 Anths 8.7 -99 034 N.A.
0312-10 Anths ‘ -93 0.38 N.A.
0312-11 Anths 15 -98 0.48 N.A.
0312-14 Anths -97 0.44 N.A.
0313-6 Anths 8.8 -95 0.46 N.A.
0313-11 Anths -82 0.81 N.A.
0313-12 Anths 13 -72 1.50 N.A.
1219-4 Anths 8.4 75 -94 M.A.
1219-8-2 Anths 53 3.8 -83 M.A.
1219-11 Anths 8.3 6.4 <76 M.A.
1219-16 Anths 73 74 -82 1.33 MA.
0521-7 Anths -84 M.A.
0522-14 Anths =77 1.78 M.A.
12174 Anths 1.7 24 -101 S.A.
1217-5 Anths 32 4.5 -106 S.A.
1217-6 Anths 1.8 39 -98 0.86 S.A.
1217-7 Anths -3.7 S.A.
1217-10 Anths 1.1 S.A.
1217-12-2 Anths 3.6 S.A.
1217-18-1 Anths 8.2 75 -94 S.A.
1218-5 Anths 22 2.0 -79 1.70 S.A.
1218-8 Anths -0.7 22 -101 S.A.
1218-11 Anths 6.5 55 -80 2.01 S.A.
1218-15 Anths -4.4 S.A.
1218-17-1 Anths -2.4 -97 0.63 S.A.
0522-5 Anths -109 S.A.
0522-7 Anths -101 S.A.
0522-11 Anths -95 1.60 S.A.
0313-15 Gb 6.8 -100 271 N.A.
0314-3 Di 7.1 -64 1.37 N.A.
0314-6 Gr -64 0.88 N.A.
0314-10 Gr 9.5 10.2 N.A.
0314-14 Sy 8.9 -116 N.A.
0315-3 Sy -59 NA.
1220-4 Gb 7.5 -71 1.88 M.A.
0311-18 Pgn 8.7 -73 0.74 N.A.
1219-2 Pgn 9.4 M.A.
03128 Ggen 115 7 1.00 MA.
0521-3 Bgn 99 0.86 M.A.
0523-1 Ggn , 91 0.33 M.A.
0523-2-1 Bgn -83 222 M.A.
0523-2-2 Bgn -96 351 M.A.
1217-17 Bgn 10.1 <78 2.01 S.A.
1217-19 Bgn 59 -92 1.35 S.A.
1218-4 Bgn -99 1.28 S.A.
0522-19 Bgn -100 0.66 S.A.
0523-3 Bgn -80 0.92 S.A.

Anths: anorthosite, Gr: granite, Sy: syenite, Di: diorite, Gb: gabbro, Bgn: banded gneiss, Pgn: porphyroblastic gneiss, Gggn: garnet-
bearing granitic gneiss, Ggn: granitic gneiss, Pl: plagioclase, Am: amphibole, Qtz: quartz, W.R.: whole rock, S.A.: southern area,
M.A.: middie area, N.A.: northern area
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Fig. 4. Distribution map of §*0 values of whole rock, plagioclase(numbers in bracket), and amphibole(numbers in

parenthesis) in the study area, respectively.
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Fig. 6. 80 values for whole rock of anorthositic rocks
as a function of the mass fraction(f) of country rock
assimilated. C,,, and C, ., represent oxygen concentra-
tion in initial melt and country rock, respectively.
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Fig. 7. Plot of the plagioclase vs. amphibole §*0 values
in anorthosites. Lines represent mineral pairs in equilib-
rium at different temperatures (T, °C).
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