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Abstract : The mineral composition of forest soils collected form southern Yamizo mountains
were determined using X-ray diffraction on 6 grain size classes. The bedrock of the sampling sites
consists of Jurassic sandstone, chert and Miocene dacitic lithic tuff. Pleistocene tephra and eolian
deposits. Fine particles deposited on joints of weathered bedrock were also taken to identify the
mineral composition. The result are as follows. For soils developed in sandstone dominated areas,
observed minerals are quartz, plagioclase, K-feldspar and illite in a wide range of grain size classes
from clay to granule fraction. Chlorite only occurs in the silt and fine sand size classes, and
hornblende in the fine sand size class. For soils in chert dominated areas, quartz occurs in each grain
size class, chlorite only in the silt size, and hornblende and magnetite in the coarse and fine sand size
classes. For soils in dacitic tuff dominated areas, quartz, plagioclase and K-feldspar in all grain
sizes, and hornblende, pyroxene and magnetite in the coarse and fine sand size classes. Based on the
relationship between mineral occurrence and grain size, we conclude that several sources contribut-
ed in the forest soils. There are : (1) Weathering products of bedrock, such as quartz, plagioclase,
K-feldspar and illite in sandstone areas, quartz in chert areas, and quartz and feldspars in dacitic
tuff areas, (2) particles that originate from regional tephras, like hornblende, pyroxene and
magnetite observed in the coarse and fine sand size in all bedrock types, (3) long-range transported

eolian dust such as chlorite in the fine sand size fraction in most forest soils.

2 B

TEEREMOREE TEBER T X RHLPIZT
370z, NBILHESOHEBAELISMT 5 A
B2 HERB O FHE R T o 72, BIRL 72308
X, B, F¥—BIUTA YA NEKILIBEIKAES
RO TEE, HBSHROODT 7 T, RERHERYS
L EAERS A OHIEER LOMER TH S, FEIRLI-L
BREEREY A X SHlEEY 4 XCE L& TORNER
Blchlz> TRIEICOE L, £ LT X ErE2H
WTZNZNOREE S OERYHE =Tz,

BEODAERBILZZOHRERE LD LY TOLS
DTh3., (UWE RREPEBCHERINTEL L
ZEzoh3A%, EAE, 174 boMEERcED
ERENEEZONBEARIIA M, "Naf ¥ AL b3
MBI WA SR IC R o N 513D, LA ERE - % 2
SNBREBAD YNV - MRDES I, BETEAERE

*HIETANVF —HEE (Mineral and Fuel Resources
Department, GSJ)
e 228 (Geochemistry Department, GSJ)
iR » ¥ — (Geological Information Center,GSJ)

%z o2 ARAVHNPDES PR Shiz, 2)F v
— M Fr— bOBERY EFE 2 DN REMRILVRE
WHEICEBCRE OSN30, HEAREREEEZ 5N
LRFABYIV NESE, T IBREEZ >N AN
A, HEEELSHRRD 2 v UHIRDE S e sz, (3)
TA A4 PEKLIBEKE  EOBRMEEZS>ND
A%, REENELCNEFRRCERCENSZ», B
TEARREEZ >n2ANA, A, BEEISHEA
RoLNDESRCRED LN, T0X3K, E0E
OEEPREAET518Y, ThPhoBEOYER -1k
EHECER 2 EERE Lo b, LRBERELED
YV NESRITRT 7 T B TERARFEOMMD WL
MR E S DR T2 IZIEEENCEL I E¥bd ok,

1. BLaic

Tz, WER, {LER, EYFERERSESLE
M 7o A ERTEERIN, £ OEEYZEYEZY
BEW2 EOBERENS L R EERE T 5 HEY» 5

Keywords : weathering, soil particle, grading, Yamizo
Mountains, long-range transported eolian dust, tephra,
hillslope, X-ray diffraction

—129—




wH OB OE O A | (20004 f51E H4E)

%%, TEPOMBEMOBKRERCEE T L, T
HOMERTCHHT B EROBEACERY (RH, 1953 ;
B, 1954a, b KR, 1979 ; K, 1991 ; #RLIE D,
1994), EWNOSEIUAK N BT 2 BT KFRHEREY (B
Ho— AR V—, 1965 ; HkiFd, 1988 ; K&EIE
», 1993), HEKEOWEER L X R 2 b D ILBE
B (FFE, 1981 ; FH E-#MH, 1988 ; #EM-HE, 1988 ;
FE b - BOE, 1990), tEVIEEERMR UEE, 1962 ; &¥f - i
B, 1976a, b, {EHEIZH, 1987) ¥ 5K 2 Z LA
5NTW»w5,

FTEROEEYIOFEL & LTIX, FEOREDE®
WRT 201, bIRNEESOFEY 2T 2Ly
v, FIzE, BIEKLEHEE T 57D OESYOFE
R (PIAHEE, 1957 ; BGHA - F 4, 1957 5 B v — AR5
I N—F, 1965) BUREEDESORESE (RHE, 1982 KX
WE - HE b, 1983 BAKIE, 1988 EiEH, 1994) TRk
L4 AN LI LIRS RTB D, BEDY
BOEERPHET DD FNICHEL REES 205
LT APENERTH S I ENKIEI TS, Th
B HIZHEDT, 2 TOREEMT D THYRHR % ELH
TAHZrikY, ZOTBEOREWERERK X%
BRI 2L OBMEMHE T 2 LD S, %
ZTHENE, HEERERT 2ERER TR A X
BHIEEY A X E & TOREBEHIC b > TR
SEL, E&UTHER XEEIEC XD ZhZhORE
ES O 28k T 5 < L RE AT,

MR E Ul B8, N\EILMEESOEREES AT
ZHUIRN D 3 HE S SEER U7z, £z, HBSWBEO D
FIHUERA D 2 #5067 7 7 (RIREEEER) %, 1 HUS
o RKHEREY BRu—AB) %, 2 1HSE»H
AP OHEE LOMNEY R L, HERE L FER
WRIESE D S5 2 SRR % sk L 7z,

2. WEBE

JEILHNE, ROWEBRET L EOHH) I LFHARB
X UREIAZ D S % 2 B OR I B £ 7z k100
km, BFE20km FiEDOIE% b O@ELicfliEVIL#ITH 5,
LD B I3 1022m O \ELLIThH 228, K
ERE500m JUTF O - g & 72 5, S8k &
B L7 M51E, Wi b /B R OB R ISR
ST 5, BREIUSEZ, B8, HE, Fyr—teE»s
% 2EEROPERMINI Y AV 2 A5 RD, BEO
WEILBE - LB FILBE & ke s (FEIR -4, 1986 ;
BHEEEERI A VY —F, 1987 8H 1K),

HIBADEHRIHORBOE X, B 2-3m OB
Ho—ABEELhS, ZOMBOEERD —ALBIX, H#
W, B, B, Bk 2R S OB %
ERBE LT KILNKEFHRE LIZEKBETHY (BBR

O— AR NV—7, 1965 $EARHEEE, 1990 ; B - &
R, 1992 ; (LEFH:, 1996), FRIREBEEAECBERILSTH
AV 7B (FAME, 1957 ; ElR, 1996) 7% EDigET
TIWNREENS,

3. BRBLUERRFEH

TR B L CHEBSERAO T 7 S0, L
DTS OFHE, BREVLOERE S EWfiE T 25
6HEP O (B 1R, 2055 1 A TIIEE
DR% B 3FEE, 2HETIE 2R, B 3HETIX
138D, GEF108E 2L, ERRcfL 72,

REHIEBRE R B IR - ok, HLO0,8 X b B
PBHELED Z2C, ME2mm U EG), 1-2mm((LL),
250um-1mm (L), 64-250um (M), 16-64ym (S), 2
-16um (SS), 2um K (C) D 7 BERICKIESE L 7z,
SEERIER, G 25 M E CRBEEREO AT LY,
S»6 C 2 TRARTOUMBEREDE LT, &
HAWRERS %, 1B FO—RERRERS (H
ZEhHE, 1997) LB &, G, L & LL sNZIE
R, S & M 2 IZHIRIRDIC, SS ANFIZY IV ML,
Cofhtizenenys s,
BESBERRNE X/ VS TER LD, VA8
0 —% —7 vy 7 A X VR X BREHT 2TV
PREIZE L. WESRMR, XHE: CuKg (£ 70X
—& — /), HF7:40kV-100mA, 2 § EEHE " H5
8, FPEH : 0.1 TH 5, BEIWOHEEL T3,
ARX7 84N EREBSEMEIF V) a— VBT
DY —27BENC XD, BIRAIZ1IN HERLE (70°C-1204)
TOY—7RBz XY, Th2hER L, X REHRT
r— DB EE 505105 L U207 530 DfEicED TS
O— R — 2 BBENEER, VIR LA L LY
4 R E D& EiRE & BB DERICDOWTIE, RO
BETBELTo Tz

4.2 #

SREHRE R OB, i, HE, BOMER, R
EEIUTOLBYTHE(ELIR). 203 bTol)
5BV ETO 3HE 5 BB TIE, WEBE)D—ERD 2 H#
R2BEDT 7 7 RBEBEAE), G)0—ID 1 #i
2 RSB HEREY) (B v — A8), (60 E(LE O
HE LOMNEBEYTH S, UTOEBBWT, IWHOM
XS X EN (1996) 12, TEBO—REGSIE I ERE
PRESERE T IEEE (1976) 12, PETEOSEZEA
(1992) i1z, HIBBAI ORI HAN K 7 9 —34(1997)
wENZENHE STz,

(1) NKI1-1#15

HALET & ANTE S D= i (5255 . 4m) OFFEHI300

—130—



NEILMETEROEREESFRICB Y 5 LBOERSY B 135)
Bl1R HEYRL,
Table 1 Sample list.

RE#HS (HaES Rk BE (m) | LEEE EBWmE %
Sample No.[Site No,| Locality Depth (m) | Horizon Bedrock geology Remarks
NK1-1-2 |NK1-1 [Shimofuruichi, Johoku t., Ibaraki pref. 1.2 C Yamizo G. (sandstone)

NK1-1-3 0.6 B

NK2-1 NK2 Oshiyosegi, Nanakai v., Ibaraki pref. 0.0 Yamizo G. (sandstone) |fracture filling scuff
NK3-5 NK3 Tokura, Nanakai v., Ibaraki pref. 2.1 Yamizo G. (alt. sst./sh.) |Tephra (Ag-KP)
NK4-1 NK4 Shiogo, Nanakai v., [baraki pref. 0.1 A Yamizo G. (chert)

KT2-3 KT2 Nakaiwafune, Katsura v., Ibaraki pref. 0.4 B Katsumizawa F.

KT2-4 0.1 A (Dacitic lapilli tuff)

KS1-2 Ksi Kataniwa, Kasama c., Ibaraki pref. 2.5 Yamizo G. (sandstone) |Kanto loam Formation
KS1-3 2.1 Tephra (Ag-KP)
KS1-4 1.5 Kanto loam Formation
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Figure 1 Regional geology and sampling localities.
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Figure 2-1 Topography around the sites NK1, NK2 and NK3.
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Figure 2-3 Topography around the site KT2.
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Table 2 Grain size distributions (weight ratio) of the samples.

1)

Sample No. | gravel| coarse sand fine sand silt clay Remarks
G LL L M S ss C
NK1-1-2 24.7 6.6 8.2 214 | 87 14.8 | 157
NK1-1-3 28.0 | 104 8.3 20.0 | 9.0 12.8 | 11.6
NK2-1 0.0 1080 | 12.5 8.1 11.6 | 12.8 | 45.0 |fracture filling stuff
NK3-5 0.0 0.3 3.5 9.4 22,6 | 41.0 | 23.3 |Ag-KP
NK4-1 25.9 6.6 174 | 18.4 8.3 16.3 7.2
KT2-3 0.0 1.7 3.5 8.0 31.8 | 32.0 | 23.0
KT2-4 26.3 4.9 3.8 5.0 266 | 221 11.2
KSs1-2 0.0 0.2 2.9 8.7 11.9 | 28.5 | 47.8 |Kanto loam formation
Ks1-3 0.0 0.2 7.5 13.9 | 111 | 42.7 | 24.6 |Ag-KP
KSi1-4 0.0 0.2 2.8 17.3 | 17.0 | 32.1 | 30.6 |Kanto loam formation
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EIR RESHREOBEEY. 5 Qz: Quartz(F3), Cr : Cristobalite(7 U X +,37 4 ), Pl : Plagioclase
(#EFH), Kf: K-Feldspar (# VEH), II:Illite (£ 74 ), Ch: Chlorite (J8#H), Ka : Kaolin mineral (#
Y >), Sm: Smectite (R A7 %4 b), S/S: Sericite-Smectite mixed-layered (£2V ¥4 b A X7 ¥4 VEE
[E#:97), C/S : Chlorite-Smectite mixed-layered (&JBH A X 7 ¥ 4 MESESY), Hb : Hornblende (FHA),
" Px : Pyroxene (BE#), Mt : Magneteite (RE8k#L), Gb : Gibbsite (794 1), gls:glass (F5R), FHOHKF
BENETNOFEYOENEEERL, BFEIKEVESHEFELS W,
Table 3 Mineral composition of the samples. Numbers mean relative abundance of each mineral (4 is most
abundant).

Cr | PI | Kf

[}
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=

Sample No.
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45 : Qz : Quartz (FF#), Cr: Cristobalite (7 V X hN5
4 ), Pl:Plagioclase (§FH), Kf:K-Feldspar (#VE
F), 0 [ite(4 4 1), Ch : Chlorite (&¥8A), Ka : Kaolin
mineral (#4 VU >), Sm: Smectite (A A7 ¥4 ), S/S:
Sericite-Smectite mixed-layered (2 V%4 b e AX 7 ¥ 4
ME&BHEY), C/S : Chlorite-Smectite mixed-layered (&
A X2 %4 MEEESY), Hb | Hornblende (BR5H),
Px : Pyroxene (#73), Mt : Magneteite (RE8%85), Gb:
Gibbsite (¥7% 4 b), gls:glass (FJ X).

Figure 3-1 X-ray diffractograms of NK1-1-2.
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Figure 3-2 X-ray diffractograms of NK1-1-3. Abbrevia-
tions are the same as Fig. 3-1.
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Figure 3-3 X-ray diffractograms of NK4-1. Abbrevia-
tions are the same as Fig. 3-1.
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Figure 3-4 X-ray diffractograms of KT2-3. Abbrevia-

tions are the same as Fig. 3-1.
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Figure 3-5 X-ray diffractograms of KT2-4. Abbrevia-

tions are the same as Fig. 3-1.
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Figure 3-6 X-ray diffractograms of
tions are the same as Fig. 3-1.
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Figure 3-7 X-ray diffractograms o
tions are the same as Fig. 3-1.
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Figure 3-8 X-ray diffractograms of KS1-2. Abbrevia-
tions are the same as Fig. 3-1. :
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Figure 3-9 X-ray diffractograms of KS1-4. Abbrevia-

tions are the same as Fig. 3-1.
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Figure 3-10 X-ray diffractograms of NK2-1. Abbrevia-
tions are the same as Fig. 3-1.
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FAK A) NKI-1-20EUtER OBEMSEER,. #EN2mm, 7vX=a3), B) NKI-1-20a(tAE R OBEHM
HHEH, BIEH 2 mm, FT=a), C) NK1-1-200 L H45 O BEMSEEE, Bl 2mm, 72X =23/, D) NKI
-1-2L E5 OSEMSEEE, BEIEK 2 mm, YT=2). E) NK4-1L B4 OBEMSEEH, Tﬁﬁfflﬁ%ﬂmm, JOA=
a), F) NK4-1L E45 O SEMESEEE, BEiEK 2 mm, FE{T=2a/, G) KS1-3L B4 O SEHEE B2, REiEk 2 mm,
A=l KSI 3L Ej43 D SEIH SR FEIER 2 mm, EfT=an, BB5 :Qz: Qualtz (F=), P
Plagioclase (1), Mu : Muscovite (HZE#), Hb : Hornblende (fF94), Px : Pyroxene (Hif), Mt:
Magnetite (l#k45), B : Bedrock fragment (REEF).

Figure 4 A) Photomicrograph of thin section of sample NK1-1-2 (weathered bedrock). Crossed polar. 2
mm width. B) Photomicrographs of thin section of sample NK1-1-2 (weathered bedrock). Plane polar. 2 mm
width. C) Photomicrographs of thin section of sample NK1-1-2 (L size particles). Crossed polar. 2 mm
width. D) Photomicrographs of thin section of sample NK1-1-2 (L size particles). Plane polar. 2 mm width.
E) Photomicrographs of thin section of sample NK4-1 L (L size particles). Crossed polar. 2 mm width. F)
Photomicrographs of thin section of sample NK4-1 L (L size particles). Plane polar. 2 mm width. G)
Photomicrographs of thin section of sample KS1-3 L (L size particles). Crossed polar. 2 mm width. H)
Photomicrographs of thin section of sample KS1-3 L (L size particles). Plane polar. 2 mm width.
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