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Abstract : X-ray CT scanners were divided into four generations, based on scanning
mechanism. The high speed data acquisiton system of the present, fourth generation,
gives high resolution three-dimensional images of objects. Combined with recent
advances in computer technology, which enable us to process large image data sets, we
can produce graphical images of the internal structure of geologic materials and can
calculate statistical parameters describing topological features of a target structure.
Recently, high energy X-ray sources above 1 MeV have revealed fine structures in many
objects, ranging from low density to high density. This suggests that the new technology
can also be applicable for analyzing many kinds of geologic samples, such as rocks,
minerals, fossils, and unconsolidated sediments. Modern X-ray CT equipments and
analyzing tools will give new, sophisticated methods for nondestructive and three-
dimensional analysis of geologic samples.
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Fig.1

Tomogram of siliconnitride (SisN,) . The clearance of the inner and the outer pipes are 200

um for No.1, and 100xm for No.2 and 3 .There are small holes with 300m diameter and 500
um diameter. Those small gaps and holes can be clearly identified.
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GSJ F15012

" GSJ F15011
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Tomogram of trilobite (Phacos sp. GSJ] F15011) : photoimage (a) and CT image (b). The

sample actually consists of three blocks. The combining plaster and unnecessary matrix
were removed from the CT image by processing the original data. (b) is a mirror image of

(.

RRRE» 5, B > THEBHOKRFEZTHT S
ZEWBTES, 201D, FT -5 TH 2 CT EiRA
A=YV RNET LFENLEL RS, TE - BHO—&
OWF5E (¥ -BFH, 1991a, 1991b, 1992) idIHEE 1
A=Vind, WEDHE L RNOEEERET 57200
bOTHY, FAHESTHETE I VFFOmY (15,

1995) I IXHEE & NI TRER 2 T 2 ik D&z oW
TOFHELWEHERRIRERTW D, ke 2ERE X
BCTCEnz3ZbHAONE AT, 2G0T 2E
B9 3 Fific X RBIRROKR S WPEREYS 2 LT
&0, BEOHPAKZ ERINHRED/NE Wik & DI
BLRaY IR MNEEZBIENTES, I35 LTER

— 568 —



X CT i & 2 RBIEAR O NEEEATEROREOESF OV T (FBEE E)

WBEBE T 2 WMEORTEEERZ LB TES (fl
%.1¥ Wellington and Vinegar, 1987 ; Peters and Hard-
ham, 1990), Z DEDHFEX EOR (Enhanced Oil Recov-
ery; 2, 3XREN) 12X 3 FEMOEERA FICBEEL T
ELARIThbIz,

Z Otz 3MERIGH T TER - BERZ 560
XHCT db#EENTHBY (Raynaud ef al., 1989),
BT CTHRET HUNEINE 2&LEEL CT EOE
ELTEBZHENTWS,

RERFHERYPEED X8R CT

IEFEOHIRBEERE~OBELOEE DL, W
U, 3 2 3K R ORI & HIERORIEHIEEH) & #
BT AWROEEELERS NBD T, ZOWHETE D
20 DR 53k X AR X 2 RO ST Thh Tz,
L, BEEEO A X 3B CIIRENMONEDE
HSRPDEREDBRZ Lo, KEQT —5 2REEML
Hyszricashy, X#RCT R ZOMERER#E
REEREZTINDG, TFE, BE - - BOFEEDO XECT
EBEOHBIC L D EREO S b KED X ## CT HEfH
Boh3 &>k ol, Kenter (1989), Orsi ef al.
(1994), & %\>iX Boespflug ef al. (1995) & - T,
X CT 2RV EED 7RHOEENITLERTH
I EPRENTWS, KFESOMEIE» (1995) T
I OHE R LT, REFBERYO XHCT kX
LIETEM OISR I N TS,

XECTRZoMzRD & > BHFECHHAVLATY
%, Kawamura (1990) iZkm» SR E N K[EE2ES
a7 DEEDECHE X CT Lo THIMSFAGR
3Z %R L7, Colletaetal. (1991) REREELE
EACT OHIcES, EFVIBE 2L I CTHBOREM
PWBOFKEIZDWTY I ab—¥ 3 VETW, BEHERH
EEBOFRTFELSZ TN,

X% CT £BOSENEM

T TRz X 5, BEA X B CT BB IXHESE 4
HRIZA-THEY, SR CEIMREOEREES Z L
BTED, LIAWBIVBOIRINF -2 RELT 25
ZHCT oW TRHERD X BEREBFELT 2RI
Anb 2, EFHC L 2HRFEIEREEETCEDLN S X
SFHE XTI L ERARY P ERFD X BEF
ALTHY, BEEERRTAILRE>THRI AN
F—XBOBERKRELLTWS, LrL, TOFET
& XERT AV F—BHE keV LD AS T3 2 & IidEEE
THY, X BOBRER TN EED 3 Z LR TE RV,

BT, IEgs (BT o4 7 v 7)) 2BELT52LT1 MeV
UEDZZVF—2EObDRHN, BBRENHEHLELT
IDBOSHMERENESN S LS Ik o, EERLER
512 X512 55,1024 X 1024 3 5 \>1% 2048 X 2048 L \a o7z
BWSHREED B DO EHRI NI U7z, /INEIHLHHEE % B
WEB TR EEEMO MU e, T, o

MBIV A RXOEHOSRETH 27280, BEFRTE
QEHRBMERS>TWS, LHL, XBOZ R — L
FHREOAREWI &, REBOYA1 72y 7V Y IRA
WZ B LD, FEEHAZESRSE SN S (75, 1993).

BIKEZOEBEAWCES Wz CTEROBTH
3, =7V IEI Iy A YWHIIMITOTE 3
¥T Iy 7 R)DOEDTH S E{LEERE (Si;N, @ BE 3.2
g/cm?®) D& E LRI 3R EHEDLE, SMIL 2DH
8l = DFERINo. 1 135K 200 pm, X S DREIDNe 2 &
No 3 DBEMIZHA 100 um X 2> TH Y, FHEFHI 300
am B L U500 gm O/NLASZET ShTWw3, 2H EFER
EOEEL2LDOET Iy 7 AhObTrRERBS X ## CT
BhoiAatNdZ Eid, ZOFENELGHOERERY
aAd v M ERBOFMSBICRETE 2 Z L 2RE
LTw3,

FoMaREUEBILEuy aEFRVEOSEE
B (Phacops sp.) {tAED X CTHThH 3. b i3k
ADOHNETHD, RIEEREEI ) -V T A3NT
WBESIZRZBM,MERIFEZLECTHBro13I0
BEBWL OBESPRlbDe2—EL UTETLES
DTHZIEERRDIENTES, ZOEBETIILED
EEHOMHZMME CHEIATVWEDT, {bED2 Y
—= VI RETBEOERCEL Db D L Bbh 3,

SHBOXBCTHMEE LS L SBBEHEMLI2HL
THYFRTDTH S, BonEHEA A —Y DMz DN
THHRTEHEZRTERLRW, av¥a—Fick-
TCT4VINAXA—YRNEL, BELT 2RO
BELEMEEs ety e TENE, TheT
A ATVA L CHEARAEI SBET I LN TE S,
I LIAED 1D DEEOHRBE DEMOFKEBIC L > T
HELZRA Y M ThB, HUOHEER L EBITHIHT L 24
Eb¥B I EITED, X CT BifixthskplEsE o5
FEHF U R TH 5 5,

B BB N ZERFE hEEARESERE
5 GSJ F 15011 : MRBIEIRIEIFS REERE) o CT
EEBIMHETER AN, REt I 8ERE
LTSRS « IHEREEF v & — OFEH—K, #HE
EREFNHR ORI L5, ZhoD»ldkiZ

— 569 —




HERETAFZEH6EEILLS

BT 5,
X

Ambrose, J. (1973) Computerized transverse axial
scanning (Tomography), Part2, clinical
application. Brit. J. Radiol. vol.46, p.1023
-1047.

Boespflug, X., Long, B. and Occhietti, S. (1995)
CAT-scan in marine stratigraphy : a quanti-
tative approach, Marine Geology, vol.122,
p.281-301.

Colletta, B., Letouzey, J., Pinedo, R., Ballard, J.
F. and Bale, P. (1991) Computerized X-ray
tomography analysis of sandbox models :
examples of thin-skinned thrust systems,
Geology, vol.19, p.1063-1067.

Cormack, A. M. (1963) Representation of a function
by its line integrals with some radiological
applications, J. Appl. Phys., vol.34, p.2722
-2727.

Hirano, T., Eguchi, S. and Usami, K. (1989 a)

Study of quantitative elemental analysis of

monochromatic X-ray CT using synchrotron

radiation. Japanese J . Appl. Phys., vol. 28,

p.135-139.

and Usami, K. (1989) High resolution mono-

chromatic X -ray tomography using
synchrotron radiation. Japanese J. Appl.
Phys., vol.28, p.263-266.

, Funaki, M., Nagata, T., Taguchi, I.,
Hamada, H., Usami, K. and Hayakawa,
K. (1989b) Observation of Allende and ant-
arctic meteorites by monochromatic X-ray

CT based on synchrotron radiation. 14th
Symposium on Antarctic Meteorites,
National Inst. Polar Res., June 1989, p.158
-159.

Hounsfield, G. N. (1973) Computerized transverse

Part1,
description of system, Brit. J. Radiol.
vol 46, p.1016-1022.

RE B (1983) o ¥ a—SWEREE, SEEEE
WRIE 21, Ny — R KA, F5E,
p.179-206.

FRIREL - FPERR - 1B H (1995) HMBEERROD

axial scanning (Tomography),

T - MEBES T ~OERHA X CT A%

¥ OFIH, HWFAH, vol.46, p.629-642.

Fo /A EaA - PEFIER] - SRR (1995a) CT 2 & 28:40
BRERSHLOBLAEERENT. HMFTAK, vol.46,
p.573-594.

— - EEE - SBER - &HBE (1995b) B
HCTEBRBENY AT LOMK. HFBH,
vol.46, p.595-603.

FEHT— (1993) X CTHEEDKA, 8, vol.65,
p.957-960.

Kawamura, T. (1990) Nondestructive, three-dimen-
sional density measurements of ice core sam-
ples by X-ray computed tomography. J.
Geophys. Res., vol.95, p.12407-12412.

Kenter, J. (1989) Application of compterized tomo-
graphy in sedimentology, Marine Geotech-
nology, vol.8, p.201-211.

hEF FH (1995) XBCTHEB D 2RTHRY NV —7

PEbolihoyiav—yay, WHEAR,
vol.46, p.605-627.

—— - HHEZ (1991a) EHRAEDOLHDY 7 b

v = 7RI FGROFEA & BEHR O . B
B, vol.2, p.23-44.

. (1991b) EEMED-HDY 7 b
T = TWERT—IDEDR Yy NI -7 #ED
. BHHE, vol.2, p.45-64.

. (1992) BB DY 7+
= 7BERTD R v N T — 7 EED TN
TEEHE, vol.3, p.139-148.

— IR B HEER WAL SHRX

(1992) X CT 2 X 2 B5ANMEED 3 Xt
. HTIHIER, vol.14, p.616-620.

Orsi, T., Edwards, C. and Anderson, A. (1994) X-
ray computed tomography : a nondestructive

method for quantitative analysis of sediment
cores, J. Sediment. Res., A 64, p.690-693.

Paterson, M. S. (1983) The equivalent channel
model for permeability and resistivity fluid-
saturated rock —A re-appraisal. Mech.
Materials, vol.2, p.345-352.

Peters, E. J. and Hardham, E. J. (1990) Visualiza-
tion of fluid displacements in porous media
using computed tomography imaging, J.
Petrol. Sci. Eng., vol.4, p.155-168.

Raynaud, S., Fabre, D., Marzerolle, F., Geraud,

—570—




X # CT @ & 2 HBRBIEREB O NEEEMTEMOBLDESICOWT (BHE  1E)

Y. and Latiere, J. (1989) Analysis of the pressure on porosity and transport properties

internal structure of rocks and characteriza- of rock. J. Geophys. Res., vol.89, p.9425-

tion of mechanical deformation by a non- 9431.

destructive method : X-ray tomodensity. Wellington, S. L. and Vinegar, H. J. (1987) X-ray

Tectonophysics, vol.159, p.149-159. computerized tomography, J. Petrol.
Prouge— (1983) o > ¥ o — & BB, BEBE, Tech., vol.39, p.885-898.

vol.21, Nol2, p.44-54.
Walsh, J. B. and Brace, W. F. (1984) The effect of (ZfF 1995410 H4 H ; 53 11995410 B 26 H)

—571 —




