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COMMERTIAL PROPRIETAI

Studies of Long Term Alterlation and Behavior of PAC ZJ1308 94-002
Voleanic Glass and Bentonite. February, 1994

Katsuhito Futakuchi* , Yuji Sakuramote **

ABSTRACT

The alteration characteristics of volcanic glass and bentonite are investigated
as a part of the natural analogue study of geological disposal of high-level
radioactive waste, o,

For the study of volcanic glass, scoria glass samples are collected from Fuji
volcano , which were ejected 287 years ago , _ _

A volcanic bomb from [zu-takaisukayama volcano are also examined with K-Ar dat-
ing method, , .

Additionally, boring core samples are collected in Mobara gas field, which
penetrated Miura Group(middle Miocene to middle Pliocene) and the Kazusa Group
(middle Pliocene to middle Pleistocene) , to examine the existence of alteration
product on scoria glass,

Chemical analyses of pore water in the Kannabeyama volcanic succession indicate
that they contain sodium chloride (dissolved component 0,43 ~2.5Ilmea/£).

For the study of bentonite, fundamental properties of clay and tuff from Mura-
kami clay deposit were analyzed, Preliminary studies were done at Tsurucka acid
clay deposit in Yamagata Prefecture and Ooda bentonite deposit in Simane Prefec-
ture,

The Murakami clay deposit can be divided into the following five zones, based
upon the results of various analyses and dating, These zones, from the intrusive
body outward, are;

I. pyrophyllite zore(I zone),

I, sericite zone{II zone),

I, high-crystallinity montmorillonite zone ( Il zone),

IV. sericite/montmorillonite mixed layer mineral zone(IVzone), and
V. low-crystallinity montmorillonite zone (V zone),

These alteration zones can he grouped into two according to their origin, The
group 1 ( IV andV zones) is a product of thermal alteration and the group 2 (
I, H, and INzones) is a product of later hydrothermal alteration,

The process of the alteration, which occurred in late Miocene, is assumed to be
following order:
the felsic volcanic activity and accumulation of acidic tuff
intrusion of hiotite-rhyolite into rhyolite and tuff
formation of IV andVzones by thermal alteration
asgendg?g hydrothermal fluid along the boundary between biotite-rhyolite
and tu
formation of I, I, and Izones by hydrothermal alteration

Results of chemical analysis of clay and tuff are used to compare with those of
buffer materials,

At Tsuruoka area, volcanic dykes intruded into Turuoka acid clay deposit are
observed, K-ray diffraction analysis shows that there is no evidence of sericiti-
zation in the clay deposit near the contacts.

Also, at Ooda area, a andesite dyke intruded into Ooda clay deposit are obser-
ved. X-ray diffraction analysis shows that there is no evidence of sericitiza-
tion in the clay deposit near the contact,
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4.1.1 FHUVMESEEEHRF

BB HTAEERICR, FEEWMELT, AFX a—7 YR PR, 84
u7454F, US4 b, £YHA P/EVEY 0T L FRABEY, 1Y FA
b, EvEYndA b, TUFFAL, 72VI54 b, BEHE, SRELEED
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C EFRA-1IE, SEEHOSHERL — 1IDRY,
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134 P RRESRHEESICELTAFL TS, AREFAATOSBEDH OIS,
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EFVEYDHFA FHIL, BREOBNEVEY DA FOFEEICIOERSTON
REBRNSCELTHESRFARIIAHT 5,

YA SEVEY 0F A4 FREABEYEIL YUYV SEVEY R A ME
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YIS FOFECIDRRSFONE, EVEY 0F 4 F—HAEHE, REBR
BEMNGHTEYV YA P/ EVE Y 0+ 4 FRABEVHOANOBEZICHG L TY
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EXEE I EERRRELONBEELA2E, H4—1IDRTESK., BRERR
BELSARICHN, 7407 1454 F#E—2 V¥4 PHoEVEY nF A b
Y H A4 P EVEY DS FEABEYE - vEY) D4 b —BEEOIEICES)
LT B, ) |
4.1.2 EEBOEREE

&I (1982) IK& AEEEMOEREBLRE L HCEBLLERE 4 - 2ITRT,
FROSEESORFLETEYOREREERNSHET2L, 4w 7454
BHOEVEY RS/ F—HEEE TOLNEHBOERFRAICIDBR SN &R
EZILL, 4 u7454 i~ vEYad 4 FEARELE-ZEERE Y Y
At/ EVEY O FRABEYSE~EYE ) DI 4 F—BOHEBR UL ER
BEERINENE~EHDEEI LN,

RATT 454 VE~EVEY 0+ 4 VERDERECESEENOR, SHIT 5 &
BKERERICLDBREINIEEI OND, Tibb, BEERRBEEKICH > TR
BTHRBROBMADNERLT/ ¢4 07 4 54 boERL, HANCEEOENEZAT
e YA PR L. S5, CORKIEEREPERELTO M, £0
BEMETTAEEHICpidbhiE~T b Y RAEELD, BEEREOEYE Yot 4
FEERLE, SO &, BRMEERICY - TERSOAEAS LT LESOL
BOFREEA D E IR L1zSi0z, Fel, AlD.ZHmFA¥ 754 (H4—2) hod
EFiTH L TES, CORITRENZ LD, EVEYOFA F-HAFORK
B (B-5,6 R4—-206&7) 2FEBELETAE, TvEYui4 FHOR
BEEYH4 P/ EVEY v 4 FRABEDSORMICNOOE LI, Y ¥4
FEOERIRTHICS 0y F &b, BHhORMIIMNE (1968) ORLAZESED
SOEEEET, “holRbhoTal Yl b, B, BREOBRICHETS
EENTN S, CORBICESIHNEG AERLIOEY YA M8 (H4-208&9)
REBENOBEEDORE, EYEYn 4 b (H4-201&2) EhiENS T
HVEORE, VYA EVEY 0S4 FEABEYS (W4-203, 4..
5) Re#ENST AL RBRICH - EEL SN,
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—%, Y94 b/SEVEY OF A FREBEYE~EVEY 0F A F-HEFIL
,‘E‘Eﬁz‘ﬁ%}tﬁ%m{b BATREEAHLTVE I EPEREMOEN S, REFHRNSE
OBIC X AEEERICL - TR LEZOND, Tidbb, REEBHNBEGICE
EENRENESATH, VY4 b EVEY nd 4 FRABEYHEN oIl
BHhoHhi-BENMENEZATIE, EVvEY oA ME—HOPERLICEELD
s,

4.1.3 EEEDENR

ERMTERESREL —3~5iC, ERILAOEERREERL —6ITTRYT, T/, &
REFLERAHER - EEERENCE LD, Bl4-3IER7,

ChoDEEED &I, RIBE - BEROERERICOOTERLT S,

HEEBERUBKRED 74 v va Y- 5y 7&ERR, £hEh 5.9~6.7 Ma,

B.1~6.8 MalTEE DIFLALHLThHY, BHPHERHOEREZRLTNS,
Fhe, BRETOBRBRES,SHB ULBEAGEIR, B A S EREHEEEE
Thbh, tAEFEPERERBOFE=RERIEFO T BRHICHSET &0 5H
Wid5&, BREOEBRENRR #bFitRE~aiBEFEsiEEsh, 74y
YavebIy 7ERE—RKT S,

EEICEE LI EZ ShZEERRNEOERE, 749 vay Py 7ER
Ht 5,0~5.5 Ma, K-ArsE{KERERT 5.4~5.6 Ma, HEAT 4 7~5.7 Ma, Rb-Sr
ERD 6. MaThHY, BHPHFHEH~REGFHOERERL TS, SLHIDK-
AT, Rb-Sr REOHREEE (KA RES: 270£40C, Rb-Sr 3 ; BER : 310
+40C, T4 v vav-trSey;Pnay: 20+£30¢, Nishimura and Mogi, 19
86) h oMl T 5L, BEERREEOEAERIL, REPHERHTHD, £OF Y
MY AR IIRIT 120C  MattEES L,

BR& UTCETAEBEREDIAvyay - F5y 781 5. MaTdhb, BIbDHF
HEBEHOERELZRLTN S,

KiZ, EREOERUTDOTELT 5

Y44 P HOFHEEOERE, 74y ay - P T v 78N 6.4~7.2 Ma, K-
ArEERRE US4 P T 6.3~6.5 MaThb, BEAPHFHEBEHOERERLTNS,

zvEYuFL bR vV YA FSEVEY DA FRABUEYFH -T2V DS
4 F-BABDTA v a5y 7ERR, EhEN 6.3~T7.3 Yo, 5.5~6.4



F4—-3 TAyvar. b5y rERIEEEER

. BREDER | EEES2RE #heh i -F711v3
ah& : : — Mk IBBAMRY | MEMERE | vovikEs ERH
Ns | os(1/cm®) | Ni | pi(l/co®) | nd | pd{l/cn? r (cn?) (ppm) (ma)
4081 5.05%105 | 1464 1.81x10° 782 | 5. 28 x 104 30 0.748 | 8.07x10-* 276 5.9 0.4
RERRBES 349 | 4.65x10° | 1397 1. 86x 10° 801 5. 41x10* 30 0.799 | 7.51x10-* 2117 5.0 £0.4
258 | 4,41x10% | 1359 2.33x%10% | 1137{ 7.68x10* 30 0.660 | 5.84x10-* 242 5.4 +0.4
HikE 336 | 4.65x10% | 12041 1.67x10°% | 798| 5.39x 104 30 0.693 |.7.22x10-* 249 5.6 +0.4
LRl 089 ] 1.67x10° | 1789 5.07x10° | 803! 5. 42x10* 30 0.662 | 3.53x10-* 152 6.6 =0.4
T H & 6221 1.45x10° ) 24821 5.80x10° | 1135¢ 7.67x10* 30 0.805 | 4.28x10-* 605 7.2 0.4
3401 8.14x10% | 1548 3.52%x10% | 1141 7.71x10% 29 0.775 | 4.18x10-* 382 6.4 0.4
tInt{ b a70] 1.25x10% | 1686 | 3.69x10° | 1783 5.29%104 28 0.796 | 4.57x10-* 50 | 6.6 £0.4
= " B 6151 1. 07x10% | 1937 3.37x10% | 7914 5.34x104 28 0.776 |5 75x10-4 507 6.3 £0.4
583 1.01x10° | 2296 | 3.97x10° | 1139 7.70x10* 27 0.721 | 5. 79x10-* 413 7.3 0.4
w4 /Evedni{b} 656 | 9.38x10° | 2008 | 2.87x10% | 786/ 5. 31x 104 30 0.858 | 6.99x10-4 435 6.4 0.4
RERBILY 002 { 8.35x10° | 1944 2. 94x10° 788 ) 5, 32x 104 30 0,904 {6.61x10"* 444 5.6 £0.3
" & 9791 8.79x10% | 1835 2. 79x10% | T92( 5.35%10* 30 0,866 | 6.59x10-* 418 6.3 =0.4
604 | 8.31x10% | 21821 3. 00x 10" 794 5.36x10¢ 29 0.815 | 7.27x10-* 451 - 55 0,3
tanr{h/8ha ) 518) 9.26%10° | 1738 3.11%x10° | 7891 5.33x10* 30 0.853 | 5.60x10-* 468 5.9 £0.4
BEEE
264 | 8,51x10° | 1832 2.67x10°% | 785( 5. 30104 30 0.897 | 6.63x10-4 419 6.1 £0.4
B Ok B 8721 1.53x10% | 2673 | 4.70x10% | 795 3.34x104 29 0.729 | 5.69x10-4 703 6.5 +0.3
1167 | 1.56x10° | 4999 | 6. 70x10° | 1166 | 7. 88x 101 29 0.765 | 7.46x10-* 682 6.8 0.3
664 | 1.09x10% | 1986 3.25%10% | 797 5.38x10* 29 0.861 | 6.10x10-* 486 6.7 £0.4
H BN E 368 ] 1.41x10% | 1258 4.81x10°% | 800{ 5. 40x10* 25 0.913 | 2.62x10-* 716 5.9 0.4
7521 1.17x10° | 33771 5.27x10% | 1163 7.86x 104 30 0.747 | 6. 41x10-* 538 6.5 +0.3
856 | 1.27>10% {3738 5.53x10°% | 1165| 7.87x10* 30 0.735 | 6.76x10-4 564 6.7 £0.3




F4—-4 B—SHEEAIIEER—ER

B‘?Sr/ﬁssr

2O & Sr{ppm) ~ | Rb(ppm) | ®7Rb/®®Sr
| REE 14. 7 398 78. 4 0. 70988%0. 00010
BERKNE | #EAQ 803 2.8 0.010 0, 70298 % 0. 00017
= 202 119 1.70 0. 704090, 00015
The best slope = . {.000083+0. 0000089
. 878r/%85r (i) = 0. 70344 =0, 00040
Calculated Age = 5.8X(.6Ma
£4-5 FACERAREEE 5%
whe  |wwma| o o | K EfRE
(scc/emx10-%) (wt9%) (wt2) (Ma)
EZE 0. 142 38. 4 6. 54 5.4%0.3
0.132 39. 2 B. 47
BEERREE
#SEAR g, 010 8.6 0. 45 5.7£2.6
. 0, 010 6.1 0. 45
NROERE | LI 0.163 34.5 6. 39 6.3%£0.4
0.150 88. 7 6. 40




#4 -6 HECOOEERR

Ecology
Species Hame
H. R, pH C. R B-§ E-2M

Actinocyelus ingens Rattray Euh - 2
Aetinoptychus senarius (Ehr, }Ehrenberg Euh - ]
Chaetoceros spp, Euh - ]
Coseinodiscus marginatus Ehrenberg Euh — 5
“Denticulopsis hustedtii (Simonsen and Kanaya)Siomnsen Euh - 2
Grammatophora marima Grunow Euh - |
Neodenticula kamtschatica (Iabelina)Akiba & Yanagisawawa | Euh - [
Paralia suleata (Ehr )Cleve Euh - ]
Rhizosolenia spp, Euh - 3
Thalassionema hirosakiensis (Kanaya)Schrader Euh - 2
Thalassionema nitzschicides Grunow Euh ~ 101
Thalassiosira antiqua (Grun, }Cleve Euh - |
Thalasszoszra zabelmnae Jouse Euh = 3
Rhaphonezs surzrella (Ekr )Erunow Euh Heh - |
Aulacoszra grunulata (Ekr ]Simonsen Dgh Ind al-il l-ph - 3

Marine Water Species 0 121

Marine to Brackish Water Species |

Brackish Water Species 0

Fresh Hater Specles 3

Tutal Humber of Diatoms 0 131

LEGEND

tESREFICHTSBOHT pH: KBEAF VREILHTHSETHE C.R.
Euh tyyratd (h4A44) ac-b1:¥47e4
Euh-Meh:$yIsb{-F2924t4 ac—11 1398714

(h424/=+a{t4) ind ipH-27{E{
Ogh=hi1:tyIy-191Vkd al=bi:¥s7hhutd
bgh-ind:tyIy-77{t4 al=i1:2970hve4
Ogh-hob: b Ix-4s10t4 unk :pH-7A{

Ogh-unk:kr1s-774

o ) S s B R YR

I;bi:97924t4
I=ph:29%44k4 .
ind :Ya924F54t4
r=bl:¥sa9a{td{
r-ph:19Ua9Z2{t4
unk :Y2924744
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Ma, 5.0MaTHD, WTOLSEMPFHEMOERLRL TS,

ZDESII, EEEHOEEEDERE, SLORNRS VD, WTFhbigEs
FHEMOERERLTE D, TRHETHIBREDERERCEEEAIES L
K EEZ SN REBREEOHAEREEEASED S,
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(Bfiride/100cm®)
=B A-1-© | A-1-®@ | B-1-D | B-1-@ B-3 B-5 B-6 50-4-@
81 £5.153| 40.007| 30.568| 44.559| 50.639| 487101 47.124} 58.229
Al 10. 382 9. 348 8. 545 9.816| 11.032{ 10.189 9,865 13.048
Fe®* 1. 684 1,738 2.075 1. 969 2. 084 1,132 1.172 0. 714
Fe2* 0. 599 0.344 0. 266 0. 247 0. 386 0.157 0.173 0. 305
totFe 2. 283 2. 082 2. 341 2.216 2. 470 1,289 1.345] . 1019
Mg 0. 980 1,029 0. 586 0.791 0. 404 0. 704 0. 756 0. 587
Ca 0, 224 0. 590 0. 120 0. 161 0. 524 0, 644 0. 720 0.281
Na 0.711 0.174 0. 876 0. 638 2. 490 1. 461 1. 464 0. 107
K 2. 934 2. 309 3. 948 3. 997 4. 887 5. 178 4,825 0. 296
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