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ABSTRACT : Motukoreaite and quintinite-3T, Mg-Al layered double hydroxides, were found in the
Sinyangri Formation of Jeju Island. They fill the pores of basaltic volcaniclastic sediments in globular and
botryoidal aggregates of fine platy particles. Globular aggregates of quintinite-3T were crusted with the
parallel overgrowth of motukoreaite plates. X-ray diffraction data and chemical composition are consistent
with those reported in literature, while the Mg/Al ratio of motukoreaite is higher. Structural formula of
motukoreaite and quintinite-3T derived from electron microprobe analysis are Naj¢Cao.iMgs0.7Al20.7Si0.9
(CO3)13.6(SO4)7.4(0H)10856H0, and Mgs 7Al; 9Sio2(OH)12(CO3)0.5(SO4)0.23H20, respectively. Motukoreaite and
quintinite-3T were formed by reaction between seawater and basaltic glass, and contributed to the
cementation and lithification of the volcaniclastic sediments.
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Fig. 1. Field occurrence of layered double hydroxides (motukoreaite and quintinite-3T). (a) Sinyangri Formation around
Ilchulbong tuff cone (arrows). (b) Basaltic volcaniclastic sediment cemented and lithified with layered double

hydroxides in the Sinyangri Formation exposed in tidal flat.
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Fig. 2. Microscopic occurrence of motukoreaite and quintinite-3T. (a) Photomicrograph of a slab of volcaniclastic
sediment of the Sinyangri Formation showing white fine aggregates of layered double hydroxides and altered glassy
basaltic fragments of yellow-brown color. (b) Back-scattered electron (BSE) image of a thin section showing the fine
aggregates of layered double hydroxides cementing altered glassy basaltic fragments. (c) Globular and botriyoidal
aggregates of layered double hydroxides. BSE images of a thin section. (d) Quintinite-3T aggregates with outer
overgrowth of motukoreaite plates in globules. BSE images of a thin section. (e) Transmission electron micrograph of
a platy motukoreaite particle. (f) Transmission electron micrograph of a platy quintinite-3T particle.
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Table 1. X-ray powder diffraction data of quintinite-3T and motukoreaite

Quintinite-3T Motukoreaite
Chao and Gault (1997) This work Rodgers et al. (1977) This work
dobs (A) I Ikl dovs (A) dovs (A) I Dkl dobs (A)
7.57 100 003 7.57 11.32 vys™* 0004 11.15
3.778 90 006 3.78 5.58 s 0008 5.59
2.622 5 221 - 4.59 m 1018 4.58
2.57 40 222 2.567* 4.24 w 1019 4.25
2.531 5 305 - 3.72 Vs 000.12 3.73
2.281 40 225 2.278 2.578 s 3035 2.567"
1.932 40 228 1.929* 2.386 mw 101.18 2.394
2.158 mw  101.20 2.16
1.921 ms - 1.929*

* Overlapped peaks.

* 3k

Q: Quintinite-3T
M: Motukoreaite
C: Calcite

11.15
M

10 20 30 40 50
26 (Cu Ka)

Fig. 3. X-ray diffraction pattern of layered double hydro-
xides in the Sinyangri Formation.
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Table 2. Electron microprobe analysis of motukoreaite from Jeju island

Oxide 1 2 3 4 5 6 Average
SiO; 0.55 2.18 2.53 0.36 1.44 0.33 1.23
ALO; 20.55 25.21 23.23 22.05 26.67 17.07 22.46
Fe,O;3 0.30 1.08 1.11 0.11 1.06 0.27 0.66
MgO 32.79 38.32 35.62 34.47 40.81 2721 34.87
TiO: 0.00 0.03 0.05 0.01 0.07 0.00 0.03
K20 0.03 0.02 0.02 0.02 0.02 0.02 0.02
Na,O 1.08 0.95 0.83 1.40 1.02 0.98 1.04
CaO 0.11 0.15 0.11 0.08 0.13 0.07 0.11
SO; 13.67 12.98 10.14 12.84 13.23 11.57 12.40
Total 69.05 80.80 73.53 71.32 84.33 57.50 72.75
Table 3. Electron microprobe analysis of quintinite-3T from Jeju island
Oxide 1 2 3 4 5 6 7 8 Average
SiO, 1.55 2.63 4.45 2.00 1.61 2.00 1.59 2.18 2.25
ALO; 22.98 23.83 20.75 21.80 22.18 22.87 24.15 21.73 22.54
Fex0; 0.37 1.08 1.78 0.95 0.77 0.62 0.45 1.16 0.90
MgO 3533 34.58 29.95 33.90 33.06 35.44 37.18 32.86 34.04
TiO, 0.01 0.06 0.22 0.13 0.07 0.07 0.01 0.15 0.09
KO 0.02 0.04 0.01 0.01 0.01 0.03 0.01 0.01 0.02
Na,O 0.40 0.28 0.48 0.21 0.11 0.17 0.65 0.40 0.34
CaO 0.08 0.09 0.17 0.14 0.08 0.08 0.11 0.13 0.11
SO; 3.50 3.13 3.97 1.94 1.63 1.84 5.49 3.27 3.10
Total 64.20 65.60 61.59 60.98 59.43 63.06 69.60 61.77 63.28
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