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Fig. 1. Sketch of vermicular gibbsite. Vermicular
gibbsite shows cleavage perpendicular to the
long axis. These platelets have the shape of

irregular hexagons, parallelograms, or the

composite of these types.
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Fig. 2. Columnar section of the stratigraphic
succession at Yotsuzuka ; vermicular gib-
bsite was found in this pumice layer.
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Fig. 3. X-ray diffraction patterns of vermicular

gibbsite. B : dark brown part. W : milky
white part. N.T : not treated. E. G : Ethyl-
ene glycol treatment.  HCI : HCI treatment.
NHNO; : NH,NO; treatment.

100°C : Heating treatment at the temperature
of 100°C for 1hour. 300°C, 90 kg/cm?, 13
days : treated under hydrothermal conditions
at temperature 300°C, pressure 90 kg/cm?,
13 days. H. B : hydrobiotite. K : kaoline
minerals.  Gb : gibbsite.  H : hydrated
halloysite. B : boehmite.
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Fig. 4. Differential thermal analyses pattern
of vermicular gibbsite. Endthermic peak
at 310°C is due to gibbsite. Endthermic
peak at 550°C is due to kaoline minerals,
hydrated halloysite and hydrobiotite.

Table 1. Occurrence of clay minerals
Layer Stratigraphic succession Clay mineral assemblages
a Kuroboku soils
b brown loam It, 14A, 14A/10A, K
c brown loam It, 14A, 14A/10A, K
d Kurayoshi pumice A, Gb
e crack zone in brown loam It, 14A, 14A/10A, K, Iron oxides and hydroxides.
f pumice It, 14A. K
g crack zone in brown loam It, 14A, 14A/10A, K, Iron oxides and hydroxides.
h pumice It, 14A, K
i pyroclastic flow H

Abbreviation It : lllte,
H : Hydrated halloysite,

K : Kaoline minerals,

14A

A : Allophane, Gb : Gibbsite,

: 14A layered mineral,

14A/10A : Interstratified mineral of 14A and 10A.
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Fig. 5. Electron microprobe scanning across the vermicular gibbsite.
H. B : hydrobiotite, K : kaoline minerals, Gb : gibbsite.

(iii), Al OREDAMEL, Si, Mg, Fe, K MK
o

TH3, TO=Z-2D8HE, XEEIFH X CTREROT

REWEETAZEBbh > LS e WELTEL

ALEDNTES,

Thbb, NMFand4F554k, »F 9 UHPBL
X744 bOILERREEZELS L, KO 2% IS
DX, " FanxsFa4 bTHy, TH AT
icEhid, 3.97~7.84% 5 ENTW3, ThHDL &
PEERTNE, O, MM et F24 88554
BETAIHIEEALNS,

(i) ix, Si BL Al OBEVENCENL, SO I
L ALO 5 c BT v s BHEESM B E L SN,
X5 RKOBEBENDT, KO ODmny+y ik
MPEHLTFETARDEWETE S, XEEF»S, £
BEET AT EBbotone 434 v, 49 U8
PEIZITACLEEER%R b 08, FIEDT H HO0 £H3
Zn, EPMA 28401 Tid, H.O BiIZHIERARELZ DT,
Na AL b e Y VEYOHERTE S0, EIX

1 ) 1 \

RUEMANCHIET 5 C E DR T X B, 180 u 1201
744 M, ALO; - 3H0 OHER & b, Al Off Fig. 6. Relative intensities of the elements

ik, BEACMDITLERZ S 128 WVWO T, (i) DTS at the hydrobiotite-rich part.

Si(3x10%)

VALG x 10%

Fe(3 x10%)

K (3 x10%




B 754 MERICASNE F TH 1 b0 RHHEE 5

i, FRFITHA BB FETEEZBALONS,

51, COZo08aics By sLHENE,
Tiebb, N FuxAts4 v BLXEHLY L8
52 B RGO L, TENCF T4 bOET R B
L, FIVA b—HEPEY—F T4 bR e R
BRI OPAINTHWE, "M FexXAT&4  eng
VU E ORIZEIT 2BEIRA LD 5 s s,
Mg, Fe, K OBEEATESFLICNIZUTZSOED U
TWADT, ALOWHICHENN 4 Faxtxs4 b
BELBEFELTNBE EEBLoN5,

TLHRDERAS S, KOBESIZPL, N Faxgxd
24 MDBBLBEETHEEBLONS,
ALV S %, BRSSO LIZDRETH

JIix R1 M

CORE

Fig. 7. Zoned alternation of gibbsite and clay
minerals in the vermicular gibbsite. Zone
by zone growth of gibbsite and clay minerals
are schematically shown.  Gb : gibbsite,
H. B : hydrobiotite, X : kaoline minerals.
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ZONED ALTERNATION OF GIBBSITE AND

CLAY MINERALS IN THE VERMICULAR
GIBBSITE

by Kazue Tazaki, Division of Geology, Institute for
Thermal Spring Research, Okayama University.

Vermicular gibbsite aggregates found in the
weathered pumice layer (the Kurayoshi pumice) at
Yotsuzuka, western part of Tottori prefecture, range
in size from 5 to 10 mm (Fig. 1).

They are more or less twisted and show some
cleavages perpendicular to the long axis. Vermicular
gibbsite are milky white colored and usually coated
with dark brown color.

X-ray diffraction patterns show strong reflections
for gibbsite, kaoline minerals, hydrobiotite and a rel-
atively small amount of hydrated halloysite (Fig. 3).

Kaoline minerls are rather abundant at the white

part. On the other hand, the dark brown part is rich
in hydrobiotite.

Differential thermal analysis shows the endothe-
rmic reaction for the dehydration of gibbsite at 310°C
and of kaoline minerals, hydrated halloysite and
hydrobiotite at 550°C (Fig. 4).

Electron microscopy shows that the gibbsite con-
sist of peculiarly warped rods (Plate 1). The clay min-
erals which are looked like “cracked rice grain” are
seemingly kaoline minerals or hydrated halloysite.

By the electron microprobe scanning across the
vermicular gibbsite, the triform structure is revealed,
such as the gibbsite rich part, the hydrobiotite rich
part and kaoline minerals rich part (Fig. 5 and 6).

Gibbsite and clay minerals (hydrobiotite or kao-
line minerals) grow alternately zone by zone (Fig. 7).
The width of each zone ranges in size from 20 to 40
micron.



Plate 1 and 2. Electron micrographs of the vermicular gibbsite,





