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A— FETREANAMNAZHTRLIN TS (MAITRE,
1969; Aokry, 1970; BesT, 1970; VARrNE, 1970; WiL-
SHIRE ef al., 1971; Aok1 and SHiBa, 1973),

HRETD, COBO N N—FAHAHAKER —DE
B, BEEORESES /Y —vOf, ZROHAM
MADABEDIEZIIH IV, TREFEIIELNLSA
BaEELTHBLLENTWS (Iizum, 1965, 1968;
ONUKI, 1965; TAzAKI, 1966; /N - 574, 1966; FFifl -
/HA, 1967; Nacasakl, 1966; Kuno, 1967; INOMATA,
1971; NaxamuRra, 1971, Aokt and SHiBa, 1973).
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DAL FENTORT EBMONTVE, 2O, HASA
BRI, TS EoMIIN TR LS, 2> Fe
Td&ts, FUyPALAREERIEOGMNAOAE (V=—
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B0 BRI #HED bolz>0THiE L, £0RHA
1220, BTOERE B 7z,
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Fig. 1: Geological sketch map of the Kanto mountains.
A :Sambagawa crystalline schists (Sambagawa metamorphic belt).
B : Mikabu basic rock zone (Sambagawa metamorphic belt).

C : Palaeozoic formations. D : Mesozoic formations. E : Quartz diorite.
F : Tertiary formations. G : Volcanic pyroclastics. H : Ultramafic
rocks (peridotite and serpentine). K : Kurouchi-yama.
1: Shimonita. 2: Takasaki. 3: Nagatoro. 4: Kanasaki.
5: Yori-i. 6: Ogawa-machi.  Chi.:Chichibu basin.
1) PASAEE 8) HEhELATLE )
) HY A B A REAIEE 2 A B A% (Dunitic (Clmopyfoxene hornblendite),
Wehrlite). 4) MEIGY% (Hornblendite),
2 w(Cli
ZOEMI, A7 H (Foga~ge) %KLL, H 5) H#EAIZANVE(Clinopyroxene gabbro),
6) ATAlITALE (Hornblende gabbro),

SHTARIOZRIT, 5 0 b0ES, \ \ ‘ ‘
b) ﬁﬁ“@Ei’)A 5 A% (Wehrlite), VEDAEEMBLDT LI, [ARAIE, 1BEAE B

BY5 YT (Fosowns) A85~60%, MAMHITA30% TRTOEHCH s TRULMA LD SNBD, B
BT, 3¢ 2R i, 2055, MEMEENADASE Y 5V AMAE
) L BOTOLRMRIND.

a), b) EHMEDHRBEANAE LS.
REEAREORRER, —BCE4~55T, sp Lo BRE 057127 1geiany
CTHIHERTA BT SR, TWETTT, ERE, RAROHV I VA, HEOR
9 H v VTHARE FHEAREDOHBRDOZERE > T, BARMOALEEL
(Olivine Clinopyroxenite), wl, TOREEERZL, B0 <ERIENEBARA
U EDOEREE, LEORFEAES A, LI o, POEDD, HEANVNIFERKREAZTLENTES
LiZ, DALAFICHET 5. (Fig. 2).
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Fig .2: Phlogopite-bearing peridotite.
M : Phlogopite. H:Hornblende. O :Olivine.
C : Chromite. S :Serpentine.
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Rk ZROEE0RICE, HEHS =274
b (RREN) ORERE, 20MOEES
i3, Bk, rovz— MREAREEZRAY
7c.

B 15kV, sSEME

BFE—a% % Gpm,

fH1FF#: . BENCE and ALBEE (1988) 2 L7zas\y,
affil, NAKAMURA and KusHIrRo(1970)
R0,

ZOMDELICDOVTIE, BiE - FE (1978 Lz

B

0.02A,

g F #®% R

NI UEBLUEHGER

JLEEILHDNA SAFED Y 7 v AR, TTIZON
72 & 51t Fogo~geDFBNIC 72 A0S, ERAE LD, &
AGABEDSDITDWVTAREB LTI -7, ST
DOFERIZ, Foge 5T, HEHEAMNA S ASD AR
MIZ#% 5 (Table 1),

Table la Microprobe and chemical analyses of olivines

1 | 2 | O Ol-5 Ol-1 Ol-4 | Ol-8
Si0z | 89.36 38.89 | 39.17 39.45 40.19 40.11 ' 39.95
TiOz | tr. tr. } — — — — —
Al2O3 0.79 0.72 | — — — - [ _
FeO | 14.72 14.87 | 16.53 16.56 16.21 16.26 | 16.15
MnO 0.24 | 026 — - — - | -
MgO 44.64 44.36 | 43.81 43.68 43.44 43.04 | 42.68
Ca0 0.00 | 0.08 ~ — — -
Total 99.85 99.18 99.51 | 99.69 99.84 99.41 98.79

Table 1b Structure formulae of olivines(O=4)

1 1 2 Ol-§ | OLs 0l-1 Ol+4 01-3
Si 0.985 [ 0.981 0.995 1.000 1.013 1.016 1.018
A 0.015 0.019
ALV 0.008 0.003 r
Fe . 0.308 0.314 0.351 ‘ 0.851 0.342 0.344 0.344
Mn ' 0.006 0.006
Mg 1.664 1.667 1.658 | 1.650 1.632 1.624 1.620
Ca 0.003 0.002 J
Total 2.988 2.992 3.004 ‘ 3.001 2.987 2.984 2.982

Mg ‘

Mg+ Fe 84.4 84.2 825 | 825 82.7 82.5 82.5

1; From wehrlite (Tazaki, 1966).

O1-6~01-3; From titanophlogopite bearing wehrlite.

2; From dunitic wehrlite (Tazaxi, 1966).
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Table 2a Microprobe and chemical analyses of clinopyroxenes
1-1 2-1 3-2 } 1-2 2-9 6 7 8 | 9 |10 ‘ 1
(e 52.90 | 52.58 | 62.27 | 52.53| 52.28 | 50.56 | 50.70 | 50.20 | 49.58 | 50.10  49.98
; ‘
TiO, 0.72| 077 0.52| 0.72| 0.76| 050} 053| 031 054 071 0.9
AlyOg 2.44| 252 230! 2.39| 253 289 3.82| 412] 549 | 3.45| 5.62
FesOg — — - = — | tos| 16| 166 187 2.08 1.30
FeO 5.48| 5.55| 5.56! 5.65| 5.86 ﬁ 3.06| 2.80| 3.49| 352 4.14, 4.49
MnO 0.17| 0.17| o0.18! 0.19] 0.16) 0.17| 0.16| 0.14| ©0.19| 0.16 . 0.02
MgO 17.19 | 16.811 16.74 | 16.66 | 16.59 | 17.50 | 16.22 | 16.63 | 15.95  16.26| 15.43
CaO | 2076 20.49| 20.77  20.71| 20.70 | 22.50 | 21.42 | 21.25| 20.70 | 21.74 | 20.44
NzgO 0.27{ 0.27| 0.27{ 0.26| 026, 0.70| 060] 073 0.8 | 065! 0.80
Crq03 — — — — — ~ 0.721 0.62] 0.421 0.28| 0.53
Total 99.231 99.16 | 98.61 | 99.11 | 99.14| 98.92 | 98.93 | 99.15 | 99.11 | 99.55 | 99.57
Table 2b Structure formulae of clinopyroxenes (O=8)
-1 | 21 | 82| 12| 22 6 7 8 9 \ 0 | 1
Si 1.926 | 1.937 | 1.040 | 1.939| 1.932| 1.875 1.875 1.870 1.834 | 1.859 | 1.840
Al 0.074 | 0.063 | 0.080 | 0.061 | 0.068 | 0.125 | 0.125| 0.130 0.166\ 0.141| 0.160
Al 0.032| 0.046 | 0.041 | 0.043| 0.042 | 0.001| 0.042 | 0.051 0.074J 0.010 | 0.084
Ti 0.020 | 0.021 | 0.014 0.020| 0.021] 0.014| 0.015( 0.009 | 0.015  0.020 | 0.027
Fes+ — — - = — | 0.020| 0.055| 0.047| 0.052 | 0.058| 0,036
Fe2+ 0.169 | 0.171| 0.178 | 0.174| 0.181 | 0.098 ; 0.087 | 0.109 | 0.108 | 0.129 | 0.138
Mn 0.005| 0.005| 0.006 | ©0.006 | 0.005| 0.005| 0.005| 0.004 0.008| 0.005| 0.008
Mg 0.945 | 0.923 0.926’ 0.917| 0.914| 0.986| 0.894 | 0.923| 0.879 | 0.898 | 0.846
Ca 0.821 | 0.809 0.826‘} 0.819| 0.819| 0.894 | 0.848 | 0.808 | 0.820 | 0.864 | 0.806
Na 0.019| 0.019] 0.020 | 0.019 | 0.019 | 0.050 | 0.043 | 0.053 | 0.061 | 0.047 | 0.057
Cr — - - = — — | 0.021| 0.018| 0.012| 0.008| 0.015
Total 4.011 | 8.994| 4.0068 | 3.998 | 4.001 | 4.057 | 4.010 | 4.022 | 4.027 | 4.039 | 4.015
Ca 2.3 | 42.4 | 428 f 42.7 | 427 | 44.9 | 44.9 | 42.7 | 43.9 | 44.2 | 44.0
Mg 48.7 | 48.4 | 48.0 | 47.9 | 47.6 | 48.5 | 47.3 | 48.8 | 47.1 | 45.0 | 48.2
SFe+Mn | 9.0 | 92 | 9.2 | 94 | 97 | 66| 7.8 | 85| 90 | 98 | 9.8

1-1, 2-1, 3-2, 1-2, and 2-2; From titanophlogopite bearing wehrlite.
(Tazaxi, 1967).
(Ditto).

9; From olivine clinopyroxenite (Ditto).

11; From clinopyroxene hornblendite (Ditio).

Fe

S Mg

50

Fig. 38: Tentative Ca - Mg - Fe relations of
clinopyroxenes from the Kanto mountains.

HEEaR, 3

6,7, and 8; From wehrlite

10; From hornblende clinopyroxenite
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JEEEE L A LAF IS Eha E/IE, MgO 8
20~21% , FeO 37~9%, Mg/Mg+Fe=0.80~0.82
T, F =54 NZEEFN2EERLIEBRERETH
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273, Ti, AL IZ LRI MBH 5 (Table 3).
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Table 3a Microprobe and chemical analyses

of phlogopites

1 2 3 4 ' 5
SiOp | 38.55| 38.34| 3.71| 0.1 39.99
Al;Os| 15.78 | 15.34| 15.08| 9.89 10.88
TiOy | 523 462] 503 3.8 3.4
FesOs| — — — | 820 2.4
FeO  7.30' 7.76  8.84] 7.40  7.77
MO | 005 005 0.05| 01l 0.7
MgO | 2088 2061 1992 19.99 19.55
CaO 0.6 0.07! 0.14] — ' 0.17
NagO | 2.19| 2.53| 1.87] 2.61 1.28
K5O 6.93 ) 6.34| 7.32| 9.05 8.35
HzO-‘J — J — = s 4
Total | 97.07! 95.66 | 97.41] 98.68 . 98.58

Table 3b Structure formulae of phlogopites

(0=22)
1 2 |3 1 5
Si 5.405 | 5.455 | 5.478 | 5.869 | 5.891
AlY | 2592 | 2.545  2.515| 1.706 | 1.896
AN L0016 0098 — | — —
oo 1 L 0.172
Ti 0.552 | 0.494, 0.536 0.425i 0 213
Fe 0.856 | 0.923 1.046 | 1.258 | 1.258
|
Mn | 0.006 | 0.006 0.006 | 0.014 0.021
Mg | 4.384 | 4.371 4.203 . 4.360 4.318
Ca 0.024  0.010 0.0211 — | 0.027
Na 0.595 | 0.698 | 0.514 | 0.740 | 0.369
K 1.242 | 1.152° 1.325 . 1.693  1.581
Total | 15.65 | 15.68  15.64 | 16.06 | 15.75
Mg ) | ‘
MgiFel 0.84] 082 08 0.78] 0.7

1~-3; Titanophlogopite in wehlrite from N. Kanto mountains. 4; Druse phlogopite in dolerite
5; Druse phlogopite in trachy-andesite from

from Mutsurejima (Kozu and Tsurumr, 1931).

Nokonoshima (Oj1, 1961).

BEACENTED, KO—EH, H=onINa T
BENTVD, BEOIHIIHhpTEE, RNEEDE
HICETIEER LIRSS L, BREEDLOM, »
Fe 1282, Al 53730,

LSRG L2 ZBRO D &5 188, Titanomica

(Ko Mg Ti Alg Sig Ogo - (OH)y) £, Tita-
niferrous mica (Kg Fes Ti Alg Sig Og¢ - (OH)y)
OFEBEEM BBV &, =72, Paragonite (Nag Alg
Sig Alg Oz - (OH)p) BAEEAEL VAT LELY
LT3,

FgOC &, BEnEMslBoBERESIZS
TNBBERIROVTEAHLEH LN TS (INoMATA and
Tazaxi, 1973),

4£2F0 Ti & Mg/Mg+Fe OBZKIz 0T, BER
DT EAEMOEDET D v P LTAR (Fig 4).

FUN—F4k, RANY, A—FKFA b, BEILE
T34ERE, BEHRUOERELHL, Mg/Mg+Fe
=0.9~0.8, Ti<0.8 &L -TW5d. —F, A4EATL
F4EFE, Mg/Mg+Fe==0.8, 0.49<Ti<0.55T%
A, AL RO £, 0.40<Ti<0.65 DOHEHFFIC
H5.

BEGERSC S ZNIEREISE, BARLLERL
ELNTEL. TOEOLERO Ti 481K, Ti<
0.3 DHLOMKREHSTH S, JLEHE LM, BAL»AS
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®
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L] '.- 2 ® Kurouchiyama
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02} % v Skarn
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09 08 0.7 0.6 04 0.3
{‘ﬂe
Fig. 4: Plots of Ti versus Mg/Mg+Fe in

phlogopite from various occurrences (after

Inomata and Tazaki, 1974).
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B0 Ti g8, 7rHV EREBORRICET 542 N—HZMEAE
FEEEELVS, H50E, TnllETHS. Thbd
DEZEFERIZART, Ti 2EOBBVEERD, SER LAFETOIRBUANE LU, PALAELE

& v =7 kO Lashaine KIGICET 2, A GA FHICE B A ARAE, ARARBANVETR
BTV YEERED S - o HE IR EDABRNLIONTO ik F% Table 4 iz L L
(Dawson et al., 1970; DAwsoN and SMITH, 1973), 7.

Table 4a Microprobe and chemical analyses of pargasitic hornblendes

2 3 R 6 7 8 9 | 10 11
i i !
Si0, 4595 43.80 | 43.24 42.86 | 42.34 | 42.38 | 43.20 | 43.01| 45.95 | 44.72 | 44.96
TiOy 2.04| 898 397 4.04| 469 445 434 171 117 0.93| 167
Al,Oz | 10.66 | 10.76 | 11.23 10.70 ' 11.11| 11.09 | 11.08 | 10.61 | 8.69| 13.09| 9.86
FeO03 - — — — — — ~ | 058| 03 1.94] 380
FeO 6.67  T.59| 7.9 7.65 848 838 T.63 10.23) 1L51 870 877
i I
MnO 0.3 0.31] 0.3 035 0.34| 031, 041 0.2, 0.82| 0.12] 0.5
MgO 17.17 | 16.74 | 16.70 | 16.60 | 16.57 | 16.44 16.31| 15.80 | 15.20 | 14.12 | 13.08
CaO 10.26 | 11.51 | 11.82 | 11.51| 12.08 | 11.90 | 11.87 | 11.51| 11.14| 10.80 | 10.98
NagO 3.46| 313 3.07| 3.09 3816| 3.20| 314 260 1.95| 2.10| 3.10
j: o) 0.15, 02| 033! 02| o024 023, 027 02| 013] 08| 0.45
Ho0+ - — — - — -~ — | 245 2.8 ! 3.05| 1.94
Total | 97.12 | 98.09 | 98.21 | 97.07| 99.00 | 98.40 | 97.75 | 98.90 | 98.76 | 100.37 | 99.13
Table 4b Structure formulae of pargasitic hornblendes (O=23)
1 2 | 3 4 5 6 7 8 9 0 | 1
|
Si | 6.508 | 6.306 | 6.234| 6.252 | 6.099 | 6.135 | 6.248 | 6.379 | 6.783 | 6.508 | 6.667
A | 1492 | 1.694 | 1.766 | 1.748 | 1.887 | 1.865 1.752 | 1.621 | 1.217 | 1.492 | 1.333
Al 0.316| 0.131| 0.142| 0.091| — | 0.028 0.138 | 0.234| 0.294| 0.754 | 0.390
Ti 0.3t 0.431 0.430 | 0.448| Q0% 0.485| 0.472| o.191| 0.129| o.101 | o0.186
Fe | 0.826| 0.914 | 0.960| 0.933 | 1.021| 1.014| 0.923| 1.333 | 1.463 1.272 | 1,512
Mn 0.044 | 0.038 | 0.048 | 0.043 | 0.041| 0.038 | 0.050 | 0.025 0.040 | 0.015| 0.065
Mg 3.681 | 3.503 ' 3.589 | 3.609 | 3.558 | 8.547 | 3.517 | 3.493 | 3.345| 3.063 | 2.891
1
Ca 1.582 | 1775 1.749 | 1.800 | 1.864 | 1.846 | 1.762 | 1.829 | 1.762 | 1.684 1.745
Na 0.965 | 0.874| 0.858 | 0.875 | 0.883 | 0.901 | 0.881 | 0.747 | 0.559 | 0.593 | 0.891
K | 0.098| 0.048  0.081| 0.049 | 0.045  0.042 | 0.050 | 0.037 | 0.035| 0.149 | 0.085
Total | 15.76 | 15.80 | 15.84 | 15.84| 15.91 | 15.90  15.79  15.89 | 15.62 | 15.63 | 15.77
Mg Fer | _om
MgiFerMa; 081 079 0.78| 00.79| 0.7 | 0.77| 078 0.72| 0.69| 0.70| 0.65

1~7; From titanophlogopite bearing wehrlite. 8; From clinopyroxene hornblendite. 9; From
hornblende gabbro. 10; From clinopyroxene hornblendite. 11; From hornblendite.
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PALAERD SERE HET S MBS BITH 2,
MgO $516.3~17.2%, SFeO 736.9~8.5%C, Mg/
Mg+Fe+Mn=0.77~0.81TH 5

—F, BEEE, BANOE @m i, SFeO 78
11.0 ~ 12.0%, Mg/Mg+ Fe+Mn=0.65~0.72 - 73

. ?de_, B, EA3LL TiOz iz &, 8.0~4.7

INoD METEIZ 20T, AlV—(Na+K) OBEZ%E
B &, = 2PER S, HBEANEDH IS T
v FEN, DADAEDSRANOELYT, AL
A OIS L b B, fﬁ’]f*@?ﬁ@ﬁﬁr
7 (lizuwi, 1965), EHilE (NakamuURra, 1971),
iR (AInomata, 1971) OABIGIZEWOT 1) grg]
BOERDA LY 6“15 (Fig 5).

UL LRs, EEIZ0NED1D, PASABHD
SZER ERFT LREEANGE, BRI Y- 28
HIl o, TiOg is2~3% 6B, rva— A

Ts Pa
2.0 —@—
: L ]
N x ® | ®
5 . °
o ©
- ey < ®
> L S
—-
E 1.0 Ed
A
0.2 |
Tr
0.1 0.5 1.0 1.4
(Na + K)

Fig. 5: AIY versus (Na+X) relation of pargasitic
hornblendes from Mikabu zone. Large solid
circle, Kurouchi-yama; open circle with dot,
U-hu; small solid circle, Toba; cross, Ogawara.
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Fig. 6: Si versus Mg/Mg+Fe+Mn relations of pargasitic hornblende.
Notations are the same as those in Fig, 5.
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Fig. 7: Al versus Mg/Mg+Fe+Mn relations of pargasitic hornblende.
Notations are the same as those in Fig. 5.
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SDFNREEBIERELTNAT 2L LTNAE,

W EERG T, Mg/Mg+Fe+Mn D%y
DO EHSDOREEABBTENTEDIND, VE, &
DELFETROBRECBHRERI L TAHI

Mg/Mg+Fe+Mn & Si OFFEESL &, SEFE
HET D, bASAEHD BIEATIE, Mg/Mg+Fe+
Mn #30.81750. 771 LT 2D - T Si @b s
BEMH L. ARNASE, BANCED ANATIE,
Mg/Mg+Fe+Mn DEA0.720 50655 TRSTE L
%, Si BlETA. Lal, OasEo s, &
R, ML, RABERZEDANEOEESLLE, £OMHE
f%&EiE5E, Mg/Mg+Fe+Mn<0.65 T, Si i
BLLTH3E (Fig 6).

Al LOBETIZ, BRI ET, &<EBMBHIIE
TLBEEWH2 (Fig 7).

JhEE hie BT, Al DIFSED Ak =<, B
BOLEMIZ R SN0, Mg/Mg+Fe+Mn 0
Elbir, SAl BEAoBERICHELIEZB.

Naxamura (197D 12, BEXT, Mg/Mg+Fe+Mn
OFd EEbir, SAl OFERBDESHEHTVE,
—F, KAEEEATIE, B2 SALOESL LnEnss
EdeohnTid (lizumi, 1965),

Onvukr (1965) 2, dbbilihoRimE, B, HEmE
DOAFATRKARSHEOES LEROHANEZC L&
HELTOS,

COESI, BMEAD SAlE), Mg/Mg+Fe+Mn

OELEEblie, FLHEVRENTIEN ST, —5
RIS ERMRIL, MEOICHI LS,

Ti & Mg/Mg+Fe+Mn OBEFHE A5 & (Fig. 8),
Ti I3, Mg/Mg+Fe+Mn Qb E & bic BIicm
THN, ERLEETS, PALABTORBEANA
13, DANES, BANVERLEDARAICL 5,
Ti 80 LG, COMBMICE, BHE2EMHS
AEDHOEND, TOL EiE, HALABRD/ V2 — b
BRESTFREARARG (F2v - —F20R) LA
A~ ANNERO S — 1 2BEDTI EAKEE
BEIAY, </ <OMLBRICET S, DE&D 30
HHETRENCEZLHLTVS,

D& Ti 280 E 0 —F2FEE, ~74D
/Y a—VICHERENTED, BEELALA AL/
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@ TiOg BE&EFENTV S (WHITE, 1966),

7 0 & 8%

JEBEFILHD A O AREIR, EFEOBRENED
IO LR A~ HEETD.

CNET, EHEAC LA S TERUERERDEE
$R&, COBRREDRY, —REPGD 7 0L ERELER
CEHET 5 ERETH ~Tcled, AT BT EIRT
Elp o,

LRI T 0 ~THFORRICELEE, ChoD/an

| o e
‘o® )
- /,' o o
‘e
n ) | 0 .........
‘ “ "" "” ............
= -
; - " .
- . ..
| . ooy
B Pt
0.8 n

MV
Mg+ Fe +Mn

Fig. 8: Ti versus Mg/Mg+Fe+Mn relations of pargasitic hornblende.
Notations are the same as those in Fig. 5.
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ST, VBUALVLEEFBELL TV &b
~7c (Table 5, Fig 9).

Fxhh, Hbh OB THAD 70 AT B
T, L H40K ETE, MgO DETRDT 2130,
EQEEMITIOD, BEho 158, 5LAROHE T
Al, Ti, Mg, Eb2EIzED L, ZFe0 OEmsE
2L, Grain 1 12507 SFeO i3, TLT42.8%T
HED, BEMOER ORIETIZ, 59.1% L16% bl
T3, —F, Cr203 12, Lo AIDOAETS,
M AL 8% DT HADATH D,

CORERELD, PUISBLHITT, AEAVEG
F-, ulvéspinel SFD 30, BIEL FFD 2 L
MEHBTEBTES.

S (Fe0,Cn0,)

a o o~ o o 3 (M0, ALOTION
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Fig. 9: Compositional zoning of idiomorphic
chromite in phlogopite bearing wehrlite.

Table 5 Microprobe analyses of chromites

TS TS S NS B N RS B B 5 22 | 28 | o4
i . ! ‘

TiO, 6. 42 6.44 | 582 3.60 6.80 6.95 6.15 4.50
AlO3 9.59 o018 | 7.98 0.69 9.88 9.90 9.89 2.93
Cr;03 32.98 32.90 ' 31.53 31.67 39.66 32.19 32.67 31.70
FeO 42.78 43.19 ‘ 48.91 59. 11 49,67 43.33 44.62 55.28
MgO 4.71 192 | 2 1.40 4.52 423 | 3.19 2.17
Total 96.48 | 96.48 | 96.46 96.47 96.53 96.60 96.52 96.58

1-1, 2-1; Core. 1-2, 2-2; 40 from core. 1-8, 2-3; 65# from core. 1-4, 2-4; 5/ from rim.

FHVILELAKEEBLA—HRBED
HpRiBtE

B IHERZ U T3, HEAEORMAEEMA
LAY, MY IVAEBERIREESS NI ER
12, FEYICELLERT, F2IET -T2 lA
&, LEBLWEHEY 2. B TOBEN SR, F2¥
E&BRL, F 2 VA= AARRPPENSH, 21T
BECRH LTINS,

BB RO, HESNIEHCDIETIDIZN
L, BERAEIE, hALDAED»L, ARAE~RARL
BT, FHEOIREAETRTOBMICLL EN5.
UL, HADAETOAINA & OEHEDAEE D
MMM LR ASEET, —EOU &3 SRR &
BB EMTEI,

LT, bo EbHHED D DARERIE, PASA

EHD AT v AEFEETAEFORBICEED o
WEDO~ 7~ CERMEER 28 ARGEPEANL
BERZEL L, HEAFHRETT, AABLT
EREEE - BT 554THS.

FOHERERICOWVT, @EF AN EOREFERT
M3 38R0 EREREBZILLTHIIT A NPT
5.

SEROZEMEFICE LTI, Yoper and EUuGSTER
(1954) LIk, 4d 2VERARD £28% k& L
EBE BB AL TS (KusHIRO ¢f af, 1967;
LuTtH, 1967; YopER and KusHIro, 1969 73&). £0
R, kS =RIE, 0kb P EOFEAT TR, 1300°C
DEETRENCEETE 5T EXHELRITE 57,
ALLEN et al, (1972) % X ¢¥ Mopreski and BoeTT-
CHER (1972) I, @Z# (LKA =1 1 DMRT,

Phlogopite+enstatite === forsterite+liquid
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DORIBI BT 2 2EROESEERAL, BEDKIE
FELRVEE, @BFOIORKELD S, 10kb TH 180°
C, 20Kb THI100°CEE, KRBT EERAM L,

KRDDAGABTE, AAEINIEEROER, -
M A~5%L T THS 5, melting interval @
TRBESEZERALIZETI-RITEITHLD. T/, #
HeBZERHC FeO N7 HREAS ECOTRIZHKB0°C
B4 E, K O—8 Na itE#Ihhid, 25
HI0°C IR 8D, CLiBEEDNTNS,

MG O ZEFHBICE 5L BRI LAMBERT and
WryiLie (1968), GireerT (1969), KusuHiRo and
Erranx (1970), Hariva and TEerRapa (19738) 73&
DB H LY, TOHAICE, BILL ALLEN
et al, (1972), NISHIKAWA ef al, (1971) DEEEREH
BEWCD,

HeOiztamlizyvhy #1v 7 VARRER, 10kb,
1000°C TiE, ANAE+H Y 7 Vv A+BEAHELR+ROM
GhExbh, ANGOES ZEBPRIE, 18kb, 1090°
CEAaDH LN (ALLEN of al., 1972),

COMBBTNVIFZREPT VA ) KREITENT
BonAAEDEERA (YopER and TiLLEY, 1962)
Ed, BIE—&%T 5.

NISHIKAWA ef al, (1970) 3, BEHNORA NWEZE
BT 2AHAE LB, ANADS, BEAEL+HiEIT
SEET A&, CDEE, HV TV A (Olivine
like mineral) $4HEF L EEH LD,

Fr, URE+H0 ROFIETTD ERBRITHBNT,
ARARSREELTLUE S EAMEOHEBEAT,
EnfcTovh & HoO 2 RET2HELTREROA
LTha 2 EBLIELEG SN TS (YODER and
TILLEY, 1962; ALLEN ef al,, 1972). L7z83-T, ME9
FAMEECHEAE LS AHENT, AL ELERREE
ERELE 272010, RO K0 BARAICRS S
NT, BEBEEETACENLETSH S (Bravo,
1972),

P EDANEA L&ZROERERM S, LRI,
A D ABEDEIA LSZHO R TR TR 5.

LOEL, AT E4Z2RORE, AV VA, B
HAMAOICHRLT, ShHTLETHIMS, melting
interval O FRA, BEZEBRLBIELILS.

SEROITAN LD T, jh%@ﬁiﬁﬂj, PADLAET
12, AlAORME, £EROBHICETTALS A

2h5, £EROKMIZ, ANFORERAAD %A
"F”_fc\ba"wii &Iy, = OREEE

£ H<<18kb,  {BEE<C950°~1050° C,
xS (Fig 10),

(i
&3

c
1000 { e
830 F 1
800 F

\
N - L v
10 29 Kb
Fig. 10: Possible crystallization course of

phlogopite bearing wehrlite in northern
Kanto mountains.
1: Begining of melting of basalt. 2: Maximum
stability limit of amphibole. 3: Maximum
stability limit of phlogopite. For A, I and
II, see text.

%5 15kb LIFDEATTIE, A*ﬂ@ﬁk@ﬁ;,%
WELDERIZ 25, 2EROEINTES44
T, Fig. 10 128>T, #gsx U’ﬂh}n[ﬂ?}l’ﬂ’fm

Ve, BREOAVI VL, DEOBEL SHET
%, 7oon ) TR (Iizuwr, 1968, 1972) &H 20T,

EHED WA (TAzaky 1966) A SICBWNT, LB

DEF%E BN f»@o«_ﬁiﬁuﬁﬁ}&ﬁéﬁb EHT5
Fig. 10 LB AUADa—1), BEXDILINHEE
o, FTLLUTEERTIREYD, MggHE YT
L+HLEOHE Jr“ﬁéEbUifC\b’C P—H2AAERBRS
#5 (Fig. 10 ieB3A 1D —2),

R AL, B2 LS, KO ZERT 5.
KO % lrz i, 7Y 7 vEERKLT, Bk
HICIRBOLERELTEMLLZ., ASICENTHEL
folE AR, K OERIIEVT, HiEL+ANAER
v

JeEAE s, WaLEO MO BT ICE I 48 EHR
B~ EREERFIBOT, BIABPRANVER
DAFAILL 5, PALAETOARAR, TiO2 iT
EH, D, PPEBNTREL LILEALN52ZEROD
TiOz 28 &N EBHSMIZE NI,

THY ﬁﬁa‘oﬁuunythﬂl m(quJk‘FFT’CJi—‘iﬂ‘
T5EE, TiOg L ELEBANLGODE EHTL,

KEFTLF4 /M}Eftb@ TiOo nglfjﬁiﬂ/\b, islyNya)
KO D3R TIRERICLEED TiO: PRSI
N5 EVSEERESmoNTNS (FA, 1967).

oDl &5 AR L, RNIIEERICEBLT,
MA SAERONERD, BEON v v 4G+EilE
AERBLT, TiO2 L LA LERERHS
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PHLOGOPITES AND COEXISTING PARGASITES
IN WEHRLITE FROM THE NORTHERN KANTO
MOUNTAINS, CENTRAL JAPAN

by Koichi TAzaxi, Division of Geology, Instilute
for Thermal Spring Research, Okayama University and
Michiya INoMATA, Geological and Mineralogical Insi-
ttute, Tokyo Kyotku University.

Coexisting interstitial phlogopites and pargasites
in iron rich wehrlite from the northern Kanto
mountains were studied.

The textural relations between those interstitial
hydrous minerals and major constituent minerals,
such as olivines and clinopyroxenes suggest the
crystallization of the former from the intergra-
nular residual liquids.

The modal amounts of phlogopites in wehrlite
are less than 194, and that of pargasites range
from 2 to 5%.

Microprobe analyses have been carried for
those hydrous minerals and the major constituent
minerals, namely, olivine, clinopyroxene and idi-
omorphic zoned chromite.

Olivines in wehrlite from the northern Kanto
mountains have rather iron-rich nature and range
from Fogp to Fogs, and those coexisting with the
hydrous minerals are Fogs, 5 in average.

Clinopyroxenes from mica bearing wehrlite
contain about 2.5 Al;Os, 1795 MgO and 5.5%
FeO. Tentative cation per cent of Ca, Mg and
Fe are calculated as Cayo. ¢ Mgyg.1 Feg g in
average.

The present probe analyses show high magnesian
nature of the interstitial phlogopites. In addition,
these phlogopites are conspicuous by their high
TiO2 content ranging from 4.6 to 5.295. Mg/Mg

+Fe versus Ti relation plotted in Fig. 4 revealed
that the present phlogopite are similar to that of
the alkaline pyroxenite nodules from the Lashaine
volcano, northern Tanzania.

Pargasites in mica bearing wehrlite are also rich
in TiOg (8.0~4.79%), whereas pargasitic common
hornblende from hornblendite or gabbro are
rather low in TiOgp (0.8~1.7%). Mg/Mg+Fe+Mn
versus Ti relations of amphiboles illustrate that
Ti contents increase with decrease of Mg/Mg+Fe
+Mn. Two different increasing trend for Ti
content are also noticed.

Idiomorphic chromites show distinct compositi-
Total FeO

increases about 169 at rim, whereas TiOs, AlsOg3

onal variation from core to rim.

and MgO decrease at the rim.

Possible crystallization scheme of those hydrous
minersls is proposed in Fig. 10, where the maxi-
mum stability limits of phlogopite and hornblende
are shown with the curve for begining of melting
of basalt.

Separation of liquid fraction from cumulate
phase with a small trapped intergranular liquid
might occur at point A. The liquid fraction
then might move upward through the course II

In cumulate phase, intergranular liquid might
crystallize pargasitic amphibole by the reaction
with olivine and clinopyroxene through the course
I in Fig. 10. Intergranular liquid might decrease
with production of amphiboles and KO might
concentrate in residual liquid. At final stage of
crystallization, residual liquid rich in KO might
crystallize as phlogopite by the reactions with
olivine,

Decrease of TiOs content at the rim of
idiomorphic chromite might be related to the

formations of Ti-rich hydrous minerals.





