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Albitization of feldspar in the Cretaceous Kusandong Tuff, Korea
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Abstract: The Kusandong Tuff, known as a representative key bed in the Cretaceous Gyeongsang Basin,
is a crystal-rich tuff of pyroclastic flow and surge origin. It is 1-4 m thick and laterally extends for more
than 200 km intercalated in the upper part of the Hayang Group. Observations and analyses of the feldspar
crystals in the tuff, using polarizing microscopes, EPMA, and BSE images, reveal that the plagioclase
crystals in the tuff were completely albitized (>97% Ab) whereas those in the southernmost localities
where the tuff is rich in fine ash matrix are unaltered or partly albitized. K-feldspars are partly albitized
at all localities, irrespective of the matrix content of the tuff. Perthitic textures, chessboard twinning,
albitization along micro-fractures and cleavages, and the relationship between matrix content and the
degree of albitization suggest that feldspars in the Kusandong Tuff were albitized by Na-rich fluid after
burial. Albitization is interpreted to start preferentially along micro-fractures and cleavages and be
hampered in matrix-rich tuffs with a low permeability. Original composition of the plagioclases in the
Kusandong Tuff is also interpreted to have ranged between oligoclase and andesine (Aby, ;-Aby,,) before

the albitization.
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Fig. 1. Simplified geological map of the western part of the Gyeongsang Basin. Open and filled cireles indicate the out-
crop localities of the Southern Kusandong Tuff (SKT) and the Northern Kusandong Tuff (NKT), respectively. See Jeon

and Sohn (2003) for the GPS coordinates of the localities.
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Fig. 2. Petrographic characteristics of the Kusandong
Tuff. (A) Thin-section photomicrograph of the BLD of
the SKT at locality 11 under open nicols, which was cut
normal to the bedding plane. The BLD is composed of
well-sorted, medium- to fine sand-size, angular to very
angular, tightly grain-supported crystals of quartz and
feldspar, which are well aligned parallel to bedding or
weakly imbricated. (B) Thin-section photomicrograph of
the massive division (MD) of the SKT at locality 1
under open nicols, which is composed of coarse sand- to
granule-size crystals of quartz (Q), alkali feldspar (K),
plagioclase (P1), and biotite (Bt). These crystal grains are
set in a poorly sorted, fine-grained ash matrix.
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Table 3. Continued.
Loc. no. 49 50
Sio, 68.09 67.94 68.58 67.93 67.67 68.19 67.78 68.00 67.94 68.30
TiO, 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00
ALO; 19.73 20.06 19.75 20.18 20.32 19.72 19.75 20.11 19.70 19.71
FeO® 0.00 0.00 0.00 0.04 0.00 0.00 0.01 0.01 0.08 0.01
MnO 0.05 0.00 0.00 0.00 0.01 0.03 0.00 0.00 0.00 0.00
MgO 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00
CaO 0.19 022 0.09 0.23 0.28 0.06 0.18 0.15 0.13 0.09
Na,0 11.75 11.61 11.63 11.71 11.52 11.85 11.61 11.57 11.63 11.88
K,0 0.10 0.11 0.06 0.10 023 0.04 0.08 0.08 0.09 0.05
Total 99.92 99.95 100.12 100.19 100.02 99.92 99.41 99.93 99.57 100.05
0=8
Si 5.97 5.94 597 593 591 5.97 596 593 5.96 597
Al 2.04 2.06 2.03 2.07 2.09 2.03 2.04 2.07 2.04 2.03
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 0.02 0.02 0.01 0.02 0.03 0.01 0.02 0.01 0.01 0.01
Na 2.00 1.97 1.96 1.98 1.95 2.01 1.98 1.96 1.98 2.01
K 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.01
mole%
Ab 98.50 98.30 99.30 98.40 97.50 99.50 98.70 98.90 98.90 99.30
An 0.90 1.10 0.40 1.10 1.30 0.30 0.80 0.70 0.60 0.40
Or 0.60 0.70 0.30 0.50 1.20 0.20 0.40 0.40 0.50 0.20

8:Sanidine
7:Anorthoclase
B8:Anorthile
5:Bytownite
4:Labradorite
3:Andesine
2:Oligoctase
1:Albite

Ab An

A MD ot SKTinloc. 2-1
O MD of SKTintoc. 01, 11, 14, 18

@ MD of NKT
X BLD o SKT

Fig. 3. Orthoclase (Or)-Albite (Ab)-Anorthite (An) trian-
gular diagram for the plagioclase crystals from the
Kusandong Tuff.

FE, 2-1 A AL A g SKT 459 AP
Aby, -Aby, (Ang -An, o), NKT 37332] AFPGA-E Aby -
Aby,(Ang-An, )2 71232332 AP wllrlA
2 79 w5e duole 240 AR 3. 3
gy 2-1¥ XY AT AL Aby, 5-Abyg
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ning)& Wil 3UThFig. 4A). A=A PAL LuolE
el BERRY Ev 29502 e dRe
HAEFER Ao YEh = Soh(Fig. 4A).
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Fig. 4. Thin-section photomicrographs and BSE images of the Kusandong Tuff. (A) Thin-section photomicrograph of the
MD of the SKT at locality 8 under crossed nicols, showing an albite crystal with chessboard twining (central part). Note
the blocky, discontinuous nature of the twin lamellae. (B) Thin-section photomicrograph of the MD of the SKT at local-
ity 1 under crossed nicols, showing albitized plagioclase (Pl) and calcite (C) in the grain interior, probably a byproduct
of albitization. (C) BSE image of the BLD of the SKT at locality 8, showing completely albitized plagioclase grains (A)
and quartz grains (Q) with similar grey level. (D) BSE image of the MD of the NKT at locality 50, showing carbon-
atization (C) of albite (A) along twin planes. (E) BSE image of the MD of the SKT at locality 2-1, which is composed
of unaltered Plagioclase (P) and partly albitized K-feldspar (K). (F) BSE image of the MD of the SKT at locality 2-1,
showing plagioclase albitization along micro-fractures and later replacement by calcite (C).
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Massive
division (MD)

division (BLD) ;

1m

Fig. 5. Columnar log (A) and thin-section photomicrographs (B) of the SKT at locality 2-2. The plagioclase crystals in
the MD are mostly of unaltered or partly albitized (black arrow), irrespective of the vertical positions in the tuff
whereas the plagioclase crystals in the BLD are completely albitized.
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Fig. 6. Diagram showing the relationship between the
anorthite content of plagioclase and the matrix content
of the Kusandong Tuff. Filled circles and crosses indicate
the MD and BLD, respectively.
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