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Analysis of Calcite Twins as Indicators of Paleostress History

Young-Seog Park!, Bo-An Jang?, Cheong-Bin Kim® and Seong-Seung Kang**

Department of Resource Engineering, Chosun University
Department of Geophysics, Kangwon National University
3Department of Science Education, Sunchon National University
“Research Institute of Basic Sciences, Sunchon National University

A temperature of deformation and the state and direction of paleostress at that time when twins in calcite grains had
been produced were observed, using analysis of calcite twins as indicators of paleostress history. The study was per-
formed with the target of carbonate rocks distributed randomly small size in the southern area of south Korea. Consider-
ing the appearance of twins (thin or thick straight twins with one or two twin sets), average twin strain (1.235-7.453%),
thickness (0.77-1.94 um) and intensity (25.26-41.99 twins/mm) from the results of calculated calcite twins, it is estimated
that caicite twins were produced under temperatures lower than approximately 150-200°C. In the magnitudes and direc-
tions of principal strains, the maximum shortening strain axis (¢3 < 01) is approximately N-S direction in the GS-1 area in
the southern Gyeongsang Basin as well as in the BS-1 area in the southern Yongnam Massif, whereas E-W direction in
the NR-1 area in the southwestern Ogcheon Fold Belt. In case of the maximum extension strain axis (¢, 03), it is oriented
in NW-SE and NE-SW directions in the GS-1 and BS-1 area, respectively, and in N-S direction in the NR-1 area. That s,
it is suggested that the paleostress which produced the calcite twins may be applied at least more than two times in the
study area.

Key words : Paleostress, Calcite twin, Deformation temperature, Principal strain, Maximum shortening
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Fig. 1. Geological map of study arca and sampling locations. TLF: Tan-Lu Fault, HSZ: Honam Shear Zone, JSZ: Jeonju
Shear Zone, SSZ: Sunchang Shear Zone, HSZ: Hwasun Shear Zone. 1: Buncheon and Hongjesa granites, 2: Hyesan and
Pyonggang complexes, 3: Foliated granite, 4: Daebo granite, 5: Bulgugsa granite, 6: Porphyroclastic gneiss, 7: Jirisan
metamorphic complex, 8: Chuncheon, Yeoncheon and Yulri groups, 9: Yeongdong, Neungju and Jinan groups, 10: Sindong,
Seson and Sujin groups, 11: Hayang and Bonghwasan groups, 12: Yucheon and Jaedeok groups.
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Table 1. Results of calculated calcite twins. N and # are the number of measured twins and twins analyzed after 20% removal
of the twin sets with large NEV. NEV is negative expected value of strain. 1, is average twin thickness. /J, is average twin
intensity. O,y is total twin strain by twinning (Jaeger and Cook, 1979) and J, is calculated from the three principal strains,
namely, J, =-(e es+ese;+e ). ), €; and e; are percent elongations and orientations of principal strain axes are given as trend/

plunge of their axes.

Sarmple Nin NEV 1, Pove JJ7,  Strain and orientation of principal axes  Standard
(%) (um) (twins/mm) (%) e e e error
6.463 1.690 -8.153
Gs-1 5242 24 194 41.99 7453 0% ssiopre 35306 1363
2.661 -0.479 -2.182
BS-1 106/85 27 0.99 40.43 2.457 249°/26° 1349410 19/38° 0.434
NR-1 56445 7 077 25.26 1235 0985 0.400 -1.385 0.142
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Fig. 2. Results of observed and measured calcite twins. Microphotographs of calcite twins (a) and (b) from GS-1, (c) and (d)

from BS-1 and (e) and (f) from NR-1.
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Fig. 5. Stereographic projection of the directions of the principal strain axes and compression and tension axes on a lower
hemisphere equal-area Schmidt stereonet.
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