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Methods of Evaluating the Activity of Faults in Northern Hokkaido (II1)

Makoto YANAGIDA *

ABSTRACT

The author presents the geologic stratigraphy and regional tectonics in and
ar'ognd the planned site of Storage Engineering Center, northern Hokkaido, to
discuss methods of evaluating the activity of faults. '

In the study area there exist sedimentary rocks ranging in age from Miocene
to middle Pleistocene, which in ascending order are the Soya, Masuporo,
Wakkanai, muddy part of Koetoi, sandy part of Koetoi, Yuchi and Sarabetsu
Formations. Unconsolidated sediments, which overlie them, are divided into the
Keihoku Formation of middle Pleistocene age, and marine or fluvial terrace
deposits, taluses and alluviums ranging in age from late Pleistocene to
Holocene.

In this study the author has lithologically constructed a geological map on
a scale of 1:50,000. Moreover he has examined microfossil faunas and
determined isotopic ages to clarify the stratigraphical relationship between
the Koetoi and Yuchi Formations. It has revealed that the Koetoi Formation
partly has heteropic facies of the Yuchi Formation and the muddy part of Koetoi
Formation partly has heteropic facies of the sandy part of Koetoi Formation.
Furthermore it has been found that the sandy part of Koetoi Fc_:rmation is, at
least, divided into three stratigraphic units of the basis of its distribution
and the diatom zonation. There is a large possibility that a Koetoi Formation
at the D-1 drilling site may be equivalent to the sandy part of Koetoi
Formation and contemporaneous with a Yuchi Formation in the Masanbetsu Basin.

Existence of the Ohmagari and Nukanan Faults has been affirmed from his
geological mapping and observations at the outcrops where parts of the' fault



Planes were exposed. The Ohmagari Fault can be divided into the north and south
Segments from deformation of the Yuchi Formation. It can be inferred that a
displacement along the south segment is larger than that along the north. Along
the south segment the Yuchi Formation, ranging in age from latest Miocene to
early Pleistocene, dips 70 W through vertically to 80 E and the Sarabetsu
Formation, ranging in age from early to middle Pleistocene, has a maximm dip of
60 W. It indicates that crustal movement due to the activity of the south
Segment continued after the sedimentation of the Sarabetsu Formation. In this
study, however, the author could obtain no evidence for the terminal age of its
activity.

Examinations of microfossil faunas should be further performed for the
purpose of affirming the sequence of sedimentary paleoenvironment on the west of
the Ohmagari Fault and in the Masambetsu Basin, and of clarifying the regional
geological structure and the activity of the fault in detail. In the case of
the Ohmagari Fault a further study on methods of evaluating its activity are
expected to be performed through field observations, geophysical methods (e.g.
electric prospecting and/or vibroseismic survey) and trenching surveys.

Moreover there should be further clarified the relationship between the crustal
movement along the south segment of the Chmagari Fault and the gradient of the
higher terrace surface (Oka, 1986) on the south of the Teshio River.

Work performed by INA co. under contract with Power Reactor and Nuclear Fuel
Development Corporation.

PNC Liaison: Geosciences Research Program Radioactive Waste Management Project
Yoshiyuki Mito

*:INA co.
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Fig. 8 Stratigraphic ranges of taxa of the genera Denticulopsts, Crucidenticula, Neodenticula
and their related species in the middle- to high-latitude North Pacific. Width of solid
line is roughly in proportion to abundance in occurrence of each taxon. Broken lines
indicate sporadic occurrence. Narrow dotted lines show reworking observed in DSDP
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A EIR(R Sl Ach. I: (14 - R wtar Heinsg
Cribroelphidium yabei — Cribrononion clavatum, Cribroelphidium
| Ammonia cf. beccarii yabei. Buccella [rigida. Quinqueioculina spp., n = W N iR ik
Wi Assemblage-zone Aminonia cf. beccarii
E‘
l Epistominella pulchella, Uvigerina peregrina, -3
Uvigerina peregrina — Trifarina kokozuraensis. Cassidulina E RN ]
113
IE Epistominella pulcheila norcrossi, Globocassldulina subglobosa, mmom ~
L Assemblage-zone Cribrononion clavatum, Pseudononion iR ik
japonicum
Milammina echigoensis, Martinottiella
communis, Cyclammina pusilla, C. cancellata, LIS
Miliammina echigoensis — C. japonica. Hapiphragmoides subglobosum, T
Assemblage-zone H. renzi, Cassidulina norcrossi. Trrifarina F
kokozuraensis, Uvigerina peregrina,
Epistominella pulchella, Cibicides ungerianus
th
] Cyclammina cancellata. C. japonica,
Trochammina sp. — . . . .

L , C. pusilla. C. orbicularis, Trochammina sp., .
Martinottiella communis L, K . Ao
Assemblage-zone Martinottiella communis, Haplopliragmoides M wn (ETUE)

g subglobosum. H. evoluta, H. sp. :
i | Martinattiella communis — Splrosngrnomnt:'lfa c:?mpressa. ;yclammtna
P cancellata, C. japonica, C. pusilla,
Spirosigrmoilinella compressa \ . : ,
Assembiage-zone C. orbicularis, Haplophragmoides evoluta,
g H. subgiobosum, H. sp. , Trochammina sp.
Ammonia yubariensis, Ammonia yubari —
Cribroelphidium yabei, ensis, 2§ ]
. . Valvulineria nipponica, Cribroelphidium
1 Ammonia yubariensis —
Asserndla Sphaeroidina bulloides, yabei, nENG ® -
semdiage. zane Pullenia bulloides. Quinqueloculina .
Martinottiella communis, spp. il it
Spirosigmoilinella compressa,
Barren Foraminifera Zone # os B M m
- Plectotrochammina Plectotrochammina poronaiensis, Cyclammina Lohuizi
% paronaiensis — pacifica, Haplophragmoides subamakusaensis -~
Crcimmina  pacifica Reophax tappuensis, Bulimina schwageri, o T 2 iR i
il . e .,
Assemblage-zoke Melonis pompilioides shimokinense .
-1 m v &
Bulimina schwageri, Gyroidinoides yokoyamai’ (ENA)
. R Globocassidulina glabosa, Globobulimina ' I -
Bulimina schwageri — , . . N
Gyroidinoides yakovamai ezoensis, Plectefrondicularia packardii, -
s Ay o hl: . zoyne yama P. gracilis, Cyclammina pacifica. C. tani, F 06 A i ke
ssemolag C. incisa, Haplophragmoides subamakusaensis. (o 4EaHE)
5 Clobigerina linaperta
U
* FRIRIS v
Barren Foraminifera Zone T HEmor” il;:)ﬂntlhsrﬂ;iﬂ
RO

(RBHAMREM, 1982)
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EARLY MIOCENE
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Tsuchi(1984)
Pianktonic foraminifera Diatom
[ D € F i
Gra.pachyderma DS 1.2%¢% ’;: R.curvirostris T 0,27 e

Pulieniating SD 1.6

”

| %

rEQ‘I. T 1.8*

—Gqa. iB 2.8

il

7

A0s e R.curvirostris B 1.5 m————————]

A.oculatus T 0,987 cmemmeeerenee |

v

Grt.truncatulinoides B 1,9¢
Pullenictine DS 2,0*

Grt. b s B 3.0°
Spa.spp. T 3.1+
Grt.margaritae T 3.4+

|

D. s, v\ Trontiqua T 1,75 e 7=y
22D\ 5. doliolus B 1.87 e/
i\ T.convexa T 2.2
D.&‘."\D.kmnchmica'r z.cs—:—f
R.tatsunokuchiensis B 2.7 /

Pulleniatina SD 3.7%++

L

* t—— C."yabel(" T 8.2

%g:oculawc vB.Ba.. Zm.‘ P /3',.:
'\

C.lemperi T, N. y’oulm'B _&.6/
R.californica T 5.3 s
A.acutiloba T 5.3

D.kamtschatica B, D. huatedtii d
T 6.4

D.lauta T, D.dimorphe T 9.7 =

L. dimorpha B 11.1

—— H.cuneiformis B 12.2
——C.temperi B 12.8

D.hustedtii B 14.4

D.lauta B 15.5

K.carina TA

-\Gna.napnnthca T 3.800 / D.k.
N "-\Spn.dehixum B 5.1 - f/
. -\Grt. tumida 5.8. B 5.4 !
Pulleniatina B 5.8%" ”[— ;
N 16 Grl.tumida plesiotumida B 6.8'— D.h
Grt. acostaensis 5.s. B 8.1 e
N.15
Gri.sickensis T 10,4 ——
N. 14
+*

—— Gna.nepenthes B 11.6 ————memer D.h.
.13 ' D.1.
12 Sps.subdehi B 13.3** =l
N. 11 1
N30 Grt.peripheroacuta B 14,67 ——

N.9 . H p.1.
Orbulina B 15.5
N.8 {— Praeorbuiina B Al
Gds. sicanus B 16.5“* Al
N.7 K.
N6 Gia. dissimilis /unicarva T 17.6 —|
Gla.insueta B 18.0° " ‘
K.c
N.5 |
Grt.kugleri T 20.0""
N.4

A.ingens B

Fig. 3. Planktenic foraminiferal, diatom, radiolarian and calcareous nannoplankton datum levels and zones applicable to the correlation of
Neogene land-based sections in Japan. Estimated ages of datum levels are also indicated.

A: Geologic age.

(Slightly modified from Tsuchi et al., 1981)

B: Geomagnetic polarity time scaie.{(B, Brunhes; M, Matuyama; G, Gauss; L, Gilbert; 5, Epoch 5.)
C: Planktonic foraminiferal zones given by Blow (1969).

D: Datum levels and their approximate ages (Ma) of planktonic foraminifera. B: Base datum or the first appearance datum. T:

Top datum or the last appearance datum. DS,SD : Horizons of coiling change from dextral to sinistral and sinistral to dextral.
E: Diatom zones afier Donahue (1970) and Koizumi (1973, 1979).

F: Datum levels and their app

species.

G: Radiolarian zones given by Riedel and Sanfillippo (1978) and Sakai (1980).
H: Datum levels and their approximate ages (Ma) of radiolarians.

I: Calcarcous nannoplankton zones by Martini (1971).

J: Zones by Okada and Bukry (1980).
K: Datum levels and their approximate ages (Ma) of calcareous nannoplankton.
Published sources of age estimations of the respective datum levels are marked by symbols as follows:

Planktonic foraminifera ——

roximate ages (Ma) of diatom species. TA: Top abundant or the highest level of the acme of the

*: Estimate from K-Ar ages (Kawai and Hirooka, 1966; Shibata and Nozawa, 1968; lkebe er al., 1972; Shibata, 1973;

Shibata er cl., 1979).

Radioiaria “ Calcareous lankton

C X M2

.ggullonaru
A.angelinum } B.invaginata B 0.2*.

= E. huxleyi B 0. 3% ]
C.tuberosa B 0.4% [\ #.10cunosa 7 0,80 o—7"_ |

|

E.matuyamai

D\ H.sellli T 1,25~/
%C.mmtﬂtyni‘r 1.5¢ ———-/:-

P.prismatium T 1.6e%¢

\tA.mucl(num T 0.4%e
\ E.matuyamai T 1.0%**
L.heteroporos

E.matuyamai B 1.8%%*

W

D.brouweri T, G.ocecnica B 1.7¢%
s \ Gephyrocapsa spp. B 2.:"—// -
D.tamalis T 2.5°%*

S.peregrina T 2.8%°* g
S.lengii L.het B R.pseudoumbili T‘ i
. heteroporos
_£ S.acqu';‘l,:mum B4 N I I Sphenolithus T 3.2 1.
"""" 1WN12| Nt
S.peregrina S.lengii B 5.0° oy D.quinqusramus T 5.7 ]
T.jeponica B 6.1 p—7 b
S.delmontensis«+ S.peregrina 615 NN11|CN9 —d— A.primus B 6. GH_‘_:_—___
0. penultimus O.antepenultimus=> - [ /-D.berggranil B1.4 7:1_ L
{ O.penultimus 7.5 ~— b D.quinquercmus B 7.4
L.nipponica magnacornuta T 7.6% 1 o
O.ante-
penultimus

-~ C.pelurnoni-oos_l;zughut 9.2"
C.petterssoni C.japornica T 9.5

P E\\- E.yaty T 9.7
L.neotera-L.bacca 10.0
C.sp B—C.petterssoni 10.3

X C.petterssoni B 1‘_’0.5
C.cornuta T 11.7

L ‘l'l' i ~
E.inflotum T 12.0"—
C.tetrapera TA 12.2
L.renzae-sL.neotera 13.0
C.sp A-C.sp B 13.3
L.nipponicas.s.B, ﬁalmum T13.7
L.neotera B 14.0

C.costata . ++
E.inflatum B 14.4 N3

C.costata T 14.8'% - J
E.asanoi B 15.2“———-——’” ’ S.heteromorphus B 17.5
D.dentata D.clata 15.3 CN2 -

L —C.coalitus B 11.47"

'k

——C. floridanus T 12. 3“’
D.alate

nutaB11.g

Lad
S.heteromorphus T 13.9 ————0d |

|| N5 | CN4

D.deflandrei TA 15.9°"

1 b4
,.gq'q

S.wolffii C.costata B-17.0""
CNY
S.wolffit B 19.7°" .
15. delmontensis i
S.detmontensis B 21,5 4
C.tetraepera ]
C.tetraperc B P % A ——
L.elongate 1
1 i

++: Estimate from biostratigraphy and mametostratigraphsi of core V24-59 and RC12-66 (Hays ¢f al., 1969; Saito er al., 1975).
+++: Estimate from biostratigraphy of DSDP Site 289 (Andrews and Packam ez al., 1975, Srinivasan and Kennett, 198})
*: Estimate from biostratigraphic and magnetostratigraphy of the Neogene Kakegawa section (Tsuchi and Ibaraki, 1978).
*«: Estirate from biostratigraphy of the Neogene section of Boso Peninsula (Oda, 1577)
***: Estimate from biostratigraphic and magnetostratigraphy of core V20-119 (Maiya et al., 1976).
Radiolaria—
*: Estimate based on Sakai ez al. (1981).
**: Estimate from that given by Hays and Shackleton (1976).
s#s: Estimate from that given by Hays {1970).
*+: Estimate based on unpublished data by T. Sakai.
*+*: Estimate from biostratigraphy of DSDP Site 289, partly combining biostratigraphic data available from Site 436.
+++: Estimate from that given by Theyer et al. (1978).
Calcareous nanaoplankton— .
*: Estimate from that given by Gartner (1979).
¢¢: Estimate from that given by Haq er af. (1977).
s*e: Estimate from that given by Okada and Bukry (1980).
*+: Estimate from that proposed by Haq and Berggren (1978).
*+: Estimate from biostratigraphy of DSDP Site 289 (Unpublished data by H. Okada)
+++: Estimate from that given by Haq er al. (1980).
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£AB: 1993 % B A 48

ZayvaY 5y 2 ERMHA—F No. KPT 9306261543
B_&E %
BB &£: tuff?2 2 65 £: B K B
B % H#: bE B REEAR : £ A B
B R OW: JbBEEANT (g ‘o dew ‘)
B e : FHRER: 3~4 Ma
ERUEHE  ABF 7275 —-% (ED2) EREwE : Yrar (in)
Ty Fr7EW: KOH:NaOH =1 : 1 (mol) etchant, 225° C 340 00w

Mok FRMEBBAMES: . NBS-SRU 612 glass+Uica, Zeta: ¢ BD1=370+4, {BD2=37245

REEA: VERAZRFHREFTEERME . RMHEAR : 1993 ¢ 78 6 H
RMHS®: 3.7 ke . MEHME: 1.0k , HM¥ravEERK: 300 1A
AREREHR (EE) : 100 %

e 4E U 3.3 + 0.3 Ma (B6r : 100% %)

NEEEHT 222 Y rORMIR., BIEOBO,

W #H: WK -ﬂ 7}"- /it

=




HERINCEOER-RR

2 B & : tefr2
B It pd: 17.20 x10* (cm2)
GLBAKEFT-17:93-07-06 KIH)
B 58 &5 ¥ : EDZ2ik
leta L 372 + 5§
S pPs pi
No. Ns NI x105 x105 x105 Ns/Ni T
(cm2) (cm2) (cm2) (Ma)
1 3 17 0.92 3. 26 1. 85 0.18 4. 13
2 2 27 1. 84 1. 09 1.47  0.07 1. 98
3 14 53 2. 21 6. 33 2. 40 0.26 1. 07
4 5 34 2. 21 2. 26 1. 54 0. 15 3. 94
5 8 60 2. 17 2. 89 2. 117 0.13 3. 57
6 i 23 1. 11 0. 90 2. 07 0. 04 1. 16
7 3 43 1. 94 1. 55 2.22 0. 07 1. 87
8 5 35 1. 66 3.01 2. 11 0. 14 3.83
9 2 i1 1. 66 1. 20 2. 41 0. 05 1. 31
10 5 24 1. 38 3. 62 1. 74 0. 21 5. 58
11 1 29 1. 11 0. 90 2. 61 0. 03 0.92
12 1 16 1. 48 0. 68 1. 08 0. 06 1. 67
13 3 20 0. 74 4. 05 2.70 0.15 4, 02
14 3 18 1. 11 2.70 1. 62 0. 117 4. 46
15 3 18 0. 83 3. 61 2. 17 0. 17 4. 46
16 1 15 0. 74 1. 35 2.03 0. 07 1. 179
17 4 16 0. 74 5. 41 2.16 0. 25 6. 69
18 6 54 1. 84 3.26 2.93 0.11 2. 98
19 4 43 0. 92 4. 35 4. 67 0. 09 2. 49
20 3 25 1. 48 2. 03 1. 69 0.12 3.21
21 I 34 1. 11 0. 90 3. 06 0. 03 0. 179
22 2 117 0. 74 2.10 2. 30 0.12 3.15
23 5 22 0.74 6. 76 2. 97 0. 23 6. 08
24 0 17 0. 74 0. 00 2. 30 0. 00 0. 00
25 1 17 1. 11 0. 90 1. 53 0. 06 1. 58
26 4 21 1. 66 2. 41 1. 63 0.15 3. 917
21 3 28 1. 48 2. 03 1. 89 0.11 2. 81
28 T 61 2. 11 2. 53 2. 20 011 3. 07
29 1 32 1. 66 4,22 1. 93 0. 22 5. 86
30 3 19 0.83 3. 61 2. 29 0.16 4. 23
No. : #AES s : E&Rimbt
Ns EE RN IR ps : EHEEL35 v %K
Ni : FHr5»>2¥ pl : BRL5 v W
T : #HRIKECEDHTIEN



Table 1. Results of Fission Track Ages

Sample No. Mineral and Spontaneous Induced P (%) Dosimeter r U Agexlo method
number of ps  (Ns) pi (Ni) (%) pd (Nd) (ppm) (Ma)
crystals ( cm-2) ( em-2) ( 10* X cm?)

tuff 2 zircon 30 2.65x10% ( 110) 2.13x10% ( 885) 59 7.20 (1110) 0. 345 240 3.3%+0.3 ED2

(1
(2)
(3)
4
(5)
(6)
(1)

pand N are density and total number of fission tracks counted respectively.

All analyses by external detector method using 0.5 for 2x/4mand | for 27 /2 mwgeometry correlation factor, respectively.
Age calculated using dosimeter glass SRM612 and L ED1=370 %4, (.ED2=37215.

P(x?) is probability of obtaining x2-value for v degree of freedom (where v =number of crystals-1).

r is correlation coefficient between ps and pi.

U is uranium content.

sSamples were irradiated using the TRIGA MARK I nuclear reactor of St.Paul's University(Rikkyo Daigaku), Japan.
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HRIRILoER-EHR

HH B o turi2
B B pd: 17.20 x10* (cm?)
LB T 4:93-07-06 K 4))
4@ F #: ED2I
Zeta £ : 372 £ 5§
S ps pi
No. Ns NI x108 x105% x10° Ns/Ni T x? x*
(cm2) (cm2) (cm?) (Ma) N p
3 14 53 2. 21 6. 33 2. 40 0. 26 1. 01 1. 07 3. 25
117 4 16 0. 74 b. 41 2.16 0. 25 6. 69 1. 66 2. 39
23 5 22 0. 74 6. 76 2. 97 0. 23 6..05 1. 57 2. 29
29 1 32 1. 66 4, 22 1. 93 0. 22 5 86 1. 96 1. 24
10 5 24 1. 38 3.62 1. 714 0. 21 5. 58 1. 16 0. 89
1 3 17 0. 92 3.26 1. 85 0.18 4. 13 0. 32 0. 39
15 3 18 0.83 3.61 2. 11 0.117 4. 46 0. 23 0. 31
14 3 18 1. 11 2. 70 1. 62 0. 17 4. 46 0. 23 0. 23
30 3 19 0. 83 3. 61 2.29 0. 16 5. 23 0. 15 0.21
13 3 20 0. 74 4. 05 2. 70 0.15 4. 02 0. 09 0.15
26 4 27 1. 66 2.41 1. 63 0. 15 3.97 0.11 0.08
4 5 34 2. 21 2. 26 1. 54 0.15 3. 94 0.13 0. 07
8 5 35 1. 66 3. 01 2. 11 0.14 3. 83 0. 09 0. 07
5 8 60 2. 11 2. 89 217 ° 0.13 3. 57 0. 04 0. 02
20 -3 25 1. 48 2.03 1. 69 0.12 3. 21 0. 00 0. 00
22 2 17 0. 74 2. 70 2. 30 0.12 3. 15 0. 01 0. 00
28 1 61 2. 17 2. 53 2. 20 0. 11 3. 07 0. 04 6. 01
18 [ 54 - 1. 84 3. 26 2. 93 0. 11 2. 98 0. 07 0. 03
21 3 28 1. 48 2.03 1. 89 0. 11 2. 81 0. 06 0. 03
19 4 43 0.92 4, 35 4. 67 0. 09 z. 19 0. 32 0. 32
2 2 21 1. 84 1. 09 1. 41 0. 07 1. 98 0. 53 0. 27
7 3 43 1. 94 1. 55 2. 22 0. 07 1. 87 1. 01 0.48
16 1 15 0. 74 1. 356 2. 03 0. 07 1. 79 0. 38 0. 50
12 1 16 1. 48 0. 68 1. 08 0. 06 1. 67 0. 47 0. 30
25 1 17 1. 11 0. 90 1. 53 0. 06 1. 58 0. 56 0. 49
9 2 41 1. 66 1. 20 2. 41 0. 05 1. 31 1. 87 1. 08
6 | 23 111 0. 90 2. 017 0. 04 1. 16 1. 19 1. 04
11 1 29 1. 11 0. 90 2. 61 0. 03 0. 92 1. 88 1. 65
21 1 34 1. 11 0. 90 3. 06 0. 03 0.79 2. 48 2. 19
24 0 17 0. 74 0. 00 2. 30 0. 00 0. 00 2. 15 2. 90
No. : $¥R&S S : ERO&
Ns BRI 8 ps : HBEFF v 2 %IE
Ni : EZF5927% pl : B85 7B
T : #HR1NTEDHDLBIER
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T= In [1+An'('
Ao pi

v pd]

STTTHERIE 20 i U DLBMEEM (1 480X 10710 ¥ ), ¢ IS ® T &
ICEE & h /o zetafili ( Danhara et al,, 1991 ) *x()TH 3,
" ERERTEHShAEREOEE (1 0) HTRTBOh 3,

error = (1 /LNs+ 1 /ZNi+ 1 /ENd+ (azeta/¢) 2 ) /3
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19914F 5 A | B X W EFE S hi- et oflERBEEC Thigy TUGS( [ERhS:ES o
WEEREY 733y va YHOHMERET 49 va Y - b5y 2 ERAEOEAEILIE
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ISOTOPES

POTASSIUM — ARGON LABORATORY

T.L W O # 3-9999~-122

Submitted by Teledyne Japan K.K. for

Nihonseimei Akasaka Bidg.
8~1-19 Akasaka, Minato—ku
Tokyo 107, Japan

Att: Mr. Y. Ohyama

T. L. Your Material
Sample # Sample # Analyzed
KA93-3628 Tulf 2 Whole Rock

Myroyf Siragusa
Geochemistry Sectlon

Your P. O. # 101-1717

Report of Analysis

Date — 28 June 1993 Page 1
t.N.A. Co., Ltd.
Isotopic A'ge 40Ar *
(Ma] (scc/gm x 10-9) % 40Ar *

2.66 * .17
.035 32.8
.033 33.9

PUTLY: Trty BRASY

of 1

Notes



7?1'ELEDYNE
ISOTOPES

50 VAN BUREN AVENUE
PO BOX 1235

15 Septembe ¢ 1093 WESTWOOD NJ 076875-1235

(201) 664-7070

Mr. Y. Ohyama
Teledyne Japan K.K.
Nihonseliiiel Akasaka Bldg,
8-1-19 Akasaka, Minato-Ku ,
Tokyo 107, Japan '

P.O. #101-1718
Customer: INA Company, Ltd.
: W.0.# 3-8939-072
Dear Mr. Ohyama:

We have listed below the radiocarbon age we have determined on the
sample you submitted for analysis.

ISOTOPES | - Age in Years
Sample Number Sample -5cl4 B.P.

[-17,471 "P-1 373 £ 15 3750 £ 190

it you nave any questions concerning these results, please contact us.
We shall be happy to help in any way possible.

We hope this result will prove helpful in your work, and we look
forward to serving you again soon.

Sincerely yours,

9}34“}2 ééj,

James Buckley
Radlocarbon Laboratory T

JB:mak

EasyLink 62877188 » e o FAX (201) 664-5586
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Powder Diffraction Pattern Sample :KO-1 Date :93. 7. 1
3. 0Kt a
2. 5K
2. OKF
~~
w
2 H
o L5k C
N’
1 ﬂKT
0. 51(\ \Av
A N\VW/\NL A J
A A~ —~ A e,
0. nKl L L L 1 1 1 1 1 1 A 1
5.0 10.0 15.0 20.0 25.0 30.0 28 3.0 40.0 45.0 50.0 55.0 60.0
Sample Ko-1 File name  HATTORI/93-28
X-ray generator : Scanning Speed : 4.000 deg/min Smoothing Peak Search
Target : 1.54080 A (Cu) Divergence Slit : 1.00 deg Data points : 7 Data points : 0
Monochremator : use Scattering Slit : 1.00 . deg Threshold 1 2.00 Threshold ]
KV : 40.0 Kv Receiving Slit : 0.15 m Background subtraction
mA : 40.0 nA Attachment : no use Data points ] Operator
Sampling Width : 0.020 deg Rotating Speed Repeating times: 0 Date 93. 7. 1 10:22:59

a[dwes

|-0%:




Powder Diffraction Pattern Sample :KO-3 Date :93. 7.
3. OKF
=
2. SKI
2. 0K
~~
w
Q. cH
o 15K
p g
1. 0K}
0. 5K
0.0 v | Il L 5 i 1 1 1 1
5.0 10.0 15.0 20.0 25.0 30.0 20 35.0 40.0 45.0 50.0 55.0 60.0
Sample KO-3 File name  HATTORI/93-28
X-ray generator : Scanning Speed : 4.000 deg/min Smoothing Peak Search
Target : 1.54050 A (Cu) Divergence Slit : 1.00 deg Data. points 1 7 Data points 1 0
Monochromator @ use Scattering Slit : 1.00 deg Threshold :2.00 Threshold : 0
KV : 40.0 KV Receiving Slit : 0.15 ] Background subtraction
mA : 40.0 A Attachment I no use Data points : 0 Operator
Sampling Width : 0.020 deg Rotating Speed Repeating times: 0 Date 93. 7. 110:39:23
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Powder Diffraction Pattern

Sample :0n-1

Date :93. 7.

1

3. 0f C
2. 5K
2. 0K
P
(7]
Q - CH
o .Sk
A
1. 0KF
\\\/‘v\\s\w’k’-’\n—w\/‘/ ""\’M"AM‘VJ\'W'\\W/
ﬂ. ﬂl(l 1 L 1. 2 1 1 1 1 1 1
5.0 10.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
286
Sample On-1 File name  HATTORI/93-28
X-ray generator : Scanning Speed : 4.000 deg/min Smoothing Peak Search
Target - 1.54050 A (Cu) Divergence Slit : 1.00 deg Data points : 17 Data points : 0
Monochromator  : use . Scattering Slit : 1.00 deg Threshold 1 2.00 Threshold : 0
KV : 40.0 KV Receiving Slit : 0.15 m Background subtraction
mA : 40.0 A Attachment : no use Data points : 0 Operator
Sampling Width : 0.020 deg Rotating Speed Repeating times: 0 Date 93 7. 1 11: 7:11
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Powder Diffraction Pattern Sample :0n-3 Date :93. 7. 1
S.UK' @\
2. 5Kp
Z.OKr
N
w
o
o 15K
o
1. 0K
&
0. SKp 3
T
o
i o)
- 3
0. 0K} 1 ¥, 3 1 I I 1 1 1 1 1 U
5.0 10.0 15.0 20.0 25.0 30.0 20 35.0 40.0 45.0 50.0 55.0 60.0 |«
Sample On-3 File name  HATTORI/93-28
X-ray generator : Scanning Speed : 4.000 deg/min Smoothing Peak Search
Target : 1.54050 A (Cu) Divergence Slit : 1.00 deg Data points N Data points : 0
Monochromator  : use " |scattering S$lit : 100 deg Threshold :2.00 Threshold 1 0
KV : 40.0 KV Receiving Slit : 0.1 om Background subtraction
mA : 40.0 mA Attachment I no use Data points : 0 Operator
Sampling Width : 0.020 deg Rotating Speed Repeating times: 0 Date 91 7. 1 11:22:40




Powder Diffraction Pattern

Sample :0n-4

Date :93. 7.

3. 0K
{H
2. 5K+ .
2. OKr
~~
»
o,
[3) 1. SK'
A
1. 0K
0. sx\
\\\
o.nx L 1 - 1 1 1 1 1 3 1 H
5.0 10.0 15.0 20.0 25.0 30.0 90 35.0 40.0 45.0 50.0 S5.0 60.0
Sample On-4 File name  HATTORI/93-28
X-ray generator : Scanning Speed : 4.000 deg/min Smoothing Peak Search
Target : 1.54050 A (Cu) Divergence Slit : 1.00 deg Data points - 7 Data points
Monochromator  : use "7 |scattering Slit : 1.00 deg Threshold 1 2.00 Threshold . 0
KV : 40.0 KV Receiving Slit : 0.15 m Background subtraction
mA - 40.0 n Attachment : no use Data points ] Operator
Sampling Width :0.020  deg Rotating Speed Repeating times: 0 Date 93 7. 1 11:38:35
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