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Abstract

Spherical heating-shocked mica clays are found in Cretaceous-Tertiary ( K-T ) boundary sediments in
the eastern district of Hokkaido, northernmost Japan. The K-T boundary sediments contain relatively high
Ir concentrations suggesting an asteroid struck the Earth and caused mass extinctions at the end of the
Cretaceous. Foraminifera are totally absent in the grayish black clay. Mineralogical investigations of the
claystone have been carried out by the use of X-ray powder diffraction, high resolution electron microscope,
energy dispersive spectrometer and heavy-iron Rutherford scattering. Singularity of clay minerals of a
continuous stratigraphic section spanning the K-T boundary reveals that the spherical interstratified clay
in < 2,.m fraction are largely decomposed. The spherical clay shows characteristic stacking disorder of
144, 10A, 7A phase, which is suggested to be heating events in the K-T boundary.
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Fig. 1 Location of the K-T boundary section in
eastern Hokkaido, Japan. ( After Kaiho and
Saito, 1986 )
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Fig. 2 Lithology and clay mineralogy of the K-T
boundary interval in the Kawaruppu
section, eastern Hokkaido. ( Columnar
section from Kaiho and Saito, 1986 )
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Fig.3 Optical thin sections of upper ( A-sample
524 ), lower ( C-sample 513 ) and K-T
boundary ( B-sample 520-3 ) sediments.
Arrows are showing pyrite.
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Fig. 4 X-ray powder diffractions of < 2 m size
fraction showing low crystalinity of clay
minerals at K-T boundary ( sample 520-7,4,1 ).
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Fig. 5 X-ray powder diffractions of heating treated
sample 524 above K-T boundary. Kaol,;
Kaolin minerals, Chl.; Chlorite, Mica; Mica
clay minerals.
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Fig. 6 X-ray powder diffractions of heating treated
sample 520-4 at K-T boundary. Symboles
are the same as Fig.5.

TThHBI LY THS (FigT7).

2.m UTFOREHRD14, 11-10, TAOHIH % K

Bt

Below K-T, sample 513 pm
74 A

110 A

200°C heated

Kaol.

450°C heated Mica
chl.
600°C heated
26 CuK« Radiation
[ N SR W MU SUNNN R S GRS SDUNN TR TS SN W
3 10 20 30

Fig. 7 X-ray powder diffractions of heating treated
sample 513 below K-T boundary. Symboles
are the same as Fig.5.
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Fig. 8 X-ray powder diffractions of sample 528,
520-7 and 517 showing presence of random
interstratified minerals. E.G.; Ethylene
glycol treatment.** I/ S ; Illite-Smectite
interstratified minera, Sm ; Smectite, Ch /
Sm ; Chlorite-Smectite interstratified
mineral. The other symboles are the same
as Fig.5.
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Table 1. EXD quantitative analyses of sample 526
above K-T boundary, sample 520-1 at K-T
boundary, and sample 502 below K-T
boundary

Sample 526 520! 502
wt%
Na20 3.12 2.53 2.48
MgO 1.50 1.83 0.95
Al:0s 15.01 19.40 16.33
SiO: 67.84 62.19 66.65
SOs 0.32 041 0.66
K20 2.90 3.39 3.59
CaO 1.20 2.06 1.26
TiO: 0.85 1.01 0.86
Fe20s 7.27 717 7.21
Total 100.01 99.99 99.99
i 04_ Sample 520-1 84 ¢, 9+
131.1 MeV
L 2mA
2 64 =15'
o 82 =60°
0 A A A A ’ A
H Ga ztMo In I
Rh
10
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Fig. 10 HIRS energy spectra of the black-grey clay
at K-T boundary show that heavy metals
are contained in sample 520-1.
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Fig. 11 HIRS energy spectra of the black-grey clay
shows that Ir contains in the sediment at
( sample 520-1 ) K-T boundary.
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Fig. 12 TEM micrographs of sample 513 (below K-
T boundary) under low magnification (A)
and under high magnification (B) showing
mica clay minerals.
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Fig. 13 TEM micrographs of sample 524 above K-
T boundary (A) and sample 520-4 at K-T
boundary (B) showing spherical mica clays.
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Fig. 14 TEM micrographs of sample 520-4 at K-T
boundary showing spherical mica clays (B),
the high magnification of (B arrow) , and

the election diffraction pattern.
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Fig. 15 TEM micrographs of spherical mica clays
(B) at K-T boundary and the high
resolution election micrograph of (Barrow)
showing stacking disorder in 5, 6.2 and
10A mica clay.
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