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ABSTRACT : Morphological and mineralogical characteristics of laumontite and adularia in the breccia
zone in a fault, Yangbuk-myeon, Gyeongju, Korea suggest that they formed by reaction with hydro-
thermal alteration related to fault activity. Laumontite commonly occurring in the breccia zone is
related to the presence of hydrothermal fluids bearing alkaline elements in the zone. Laumonite is
characterized by elongated columnar form with aspect ratio varying 5~10. Laumontite and adularia
whose characteristic euhedral forms are indicative of the latest product formed as rapid precipitation
from fluids or replacements of Ca-plagioclase. Hydrothermal fluids reacted with intensively fractured
granite, typical with high permeability, leached alkaline elements such as Ca, K, allowing laumontite
and adularia to be precipitated under neutral to weak alkaline conditions. It is noteworthy that the
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formation process and genesis of low temperature minerals such as laumontite and adularia are very
similar to those formed by wallrock alteration or hydrothermal alteration that occurred in epithermal
deposits. Taking into account its characteristic morphology and chemistry, authigenic K-feldspar that
commonly forms at low temperature in many fault zones must be adularia.
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Fig. 1. Outcrop shows distinctive gouge zonation with greenish brown (GB) and bluish grey (BG) developed
between brecciated zones from which breccia samples were collected.
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Fig. 2. Laumontite vein in the breccia zone.
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Fig. 3. XRD patterns of laumontite and AQ sample representative of fractured materials in the breccia zone. C:

chlorite, I: illite, K: kaolinite, Q: quartz.

Table 1. Mineral content of breccia zone analyzed by
XRD. Qtz: quartz, Kaol: kaolinite, Ill: illite, Ab:
albite, Ksp: K-feldspar, Lau: Laumontite. Unit: %.

Qtz Kaol Il Ab Ksp Chl Lau

ARl 493 36 154 182 135
AR2 314 95 413 79 99
A0 207 7.8 38.0 335
A30 302 62 419 142 76
Al100 209 25 529 88 136 14
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Fig. 4. SEM mlcrophotographs of laumontite. (A) Euhedral, prismatic laumontite. (B) Equigranular laumontite

on altered plagioclase. (C) Well-crystallized laumontite and its EDS data. Smectite grown in the pore between
laumontite. Lmt: laumontite, Plg: Plagioclase.
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Fig. 5. SEM microphotograph of vein-type laumontite At

and its EDS data. Analyzed point is marked as a dot.
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Fig. 6. SEM microphotographs of euhedral adularia. (A) Intensively altered plagioclase and fresh euhedral
quartz. (B), (C) Euhedral adularia aggregates arranged in similar orientation. (D) Euhedral adularia arranged
randomly. Adl: adularia, Qtz: quartz, Plag: Ca-rich plagioclase.
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Fig. 7. SEM microphotograph of adularia and its EDS
data. Altered plagioclase contains Si 25.95, Al 11.24,
K 1.13, Ca 747, O 5421 wt% obtained from EDS
analysis. Analyzed points are marked as dots.
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Fig. 8. SEM microphotographs of adularia and illite (It). (A) Rhombic adularia (arrowed) in the illite matrix.
(B) Euhedral adularia in the illite matrix. (C) Enlarged image of the box area in (B). Euhedral adularia crystals
(arrowed) and EDS data.
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Fig. 9. SEM microphotographs showmg alteration of quartz surrounded with Ca- plagloclase (A) Dissolution
cavity or etch pits in quartz. (B) Enlarged image of the box area in (A). (C) Dissolved primary quartz and
recrystallized quartz. (D) Enlarged image of the box area in (C) reveals etch pits on the surface of primary
quartz and recrystallized quartz grains newly grown.
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Fig. 10. SEM microphotographs of altered feldspars and quartz. (A) Low magmﬁcatlon of feldspars. Altered
plagioclase contains Si 26.63, Al 10.50, K 1.08, Ca 6.20, O 55.58 wt% obtained from EDS analysis. (B)
Enlarged image of (A). Note altered plagioclase in K-feldspar (adularia). (C) Dissolution taken place along
albite twins in plagioclase, and altered quartz with dissolution cavity. (D) Altered plagioclase contains Si 30.38,
Al 11.09, K 1.30, Ca 9.10, O 48.14 wt% obtained from EDS analysis. Ksp: K-feldspar adularia, Plg:
Plagioclase, Qtz: quartz. Analyzed points are marked as dots.
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