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Abstract: Glaucophane was obtained from meta-basalt in the Nedamo Complex (Early Carboniferous
accretionary complex) of the Nedamo Terrane, Northeast Japan. The meta-basalt proved to have
undergone high-pressure type metamorphism of the epidote-blueschist subfacies from the mineral
assemblage of glaucophane, epidote and quartz. Although the 380 Ma Tateishi Schists, which underwent
high-pressure type metamorphism, had been already reported from a tectonic zone in the Nedamo
Terrane, it is considered to be not the Nedamo Complex-proper but the pre-Carboniferous tectonic
block displaced there by a tectonic movement. Judging from the occurrence, weak deformation and
recrystallization of the meta-basalt, it is considered to be a member of the Nedamo Complex-proper.
Then a part of the Nedamo Complex proved to have undergone high-pressure type metamorphism.

There is the interpretation that the Nedamo Complex might correlate with the high-P/T Motai
Metamorphics on the basis of their lithologic similarity. The evidence of the high-pressure type
metamorphism in the Nedamo Complex is consistent with such interpretation.

Keywords: glaucophane, epidote-blueschist subfacies, Nedamo Terrane, Early Carboniferous
accretionary complex, high-pressure type metamorphism, Motai Metamorphics
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Fig. 1 Index map showing the location of the Nedamo Terrane (simplified from Kawamura et al., 1996).
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A B U, 12 Uchino and Kawamura (2010) &
Z OB OMOHERTARY - S ARG 2 5, K
IV Ty 7 AR & R R AT O RIS
YA A IR A BRI LS - B L Tn 22
LERL

RHE T v 7V oy o 223N 2 (A fiAC S A8
HALTHD, SRR %8> To 3 Es0E
AT, BERROEANKOLET S I LD 5.

3. EXHREDERRUEHERFNIFH

Na A & & 04 KA, ﬁlﬁlfﬁﬁlllﬂwﬁﬂﬁl:@
WIRSZH DMK (AL## 39 405756 7, %141 % 18
7268 2o RMEN7z (Figs. 2,3). ZRREHIE, ®

E \ Mt Tate:shfyama

| Tsunatori Unit|

7

141°15'30"E ~
/«ﬁ
S
‘\.
? 0\~>
Q

500 m

39°39'45"N

Takmosawa Umt i
o~

- A ) Tateishi Sch|sts %
(UChIDO and Kawamura 2006)

alternating mudstone

\ - and sand gtone

|:| alternating mudstone
and felsic tuff, etc.

[ greenstone

Il serpentinite

7, tectonic zone
“7 (Uchino et al., 2008b)

2 AT R TR R d5 1 B RIS OJEIX] (NEF - JITE, 2010 0% 2 Xz 51/H).

Fig.2  Geologic map of the Nedamo Terrane in the area of southeast of Morioka, lwate Prefecture (Cited
from the Fig. 2 of Uchino and Kawamura, 2010).
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HAIEROZE XA & OBIRIZFZIARAND 720 RHT H
% (Fig. 3).
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MR ThD, REFEZO2mmMTTH S, THEIKL,
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Fig. 3  Route map along the Tateishi Forest Road showing the locality of the glaucophane-bearing meta-basalt.

BAX ERREOERGE., HAR—7—. Ab:HRA, Act: 72 F /K4, Nam:Na fP0H, Chl:fkfefi, Ep:fkiiaf,
Qtz : A% (A) K THGE L 2, Z2XREOME R T EHE. (B) 727/ WO IZA C % fikio
Na fJ0f. (C) fehAf KOS L AERIFRIZ S % Na fIPTH.

Fig. 4  Photomicrograph of the meta-basalt. Open-polarized lights. Ab: albite, Act: actinolite, Nam: sodic amphibole, Chl: chlorite,
Ep: epidote, Qtz: quartz. (A) Low-magnified photomicrograph showing the texture of the meta-basalt. (B) Fine sodic
amphibole occurring at the rim of an actinolite grain. (C) Sodic amphibole co-occurring with epidote and quartz.
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4. Na BB OILEHEK

Na £ P04 DAL F MUK % pE SEHARHE A WFZE T O R 77
I EPMA (JEOL SUPERPROBE-8900) (Z& -~ T4
Brlzz., NEFERIZ 15KV, BEERIZ12nA OCE~ v
Y'Y 75 Tid50nA), E— 43 2mTH 5. ZAF
BIZK DRI R 21T - 72, AR O 5 FHIE Leake et

al. (1997) 1ZHE> 7=,

ST OFER, NafPIHIFER A RO 7 x v#ERA &
=Ry 7lAaKRS T2 F ) =Ry 2 TH D
ZEMNHBHL 22 72, NafPI4A v Na-Ca P4
ThHbru4 v FRAKROC 7 zay 4 v FIIAEE T
LT3, NafgBH K& U Na-Ca f B9 Db MK %,
Table 1 XU Fig. 51289, NafaP4 D AlLO,134.63 ~

H1E ZEXREDO Na ANH KU Na-Ca APIH O EPMA Z3#fiti. FeO* @ &84 2 i T
FHE LM, APTREO Fe @ 21fi - 3O REE DIX, O DA A v A 23L& L7
%. Ca, Na, KZBRW\=TXTOBA A VA 131245 K5 123 L. {-Gln:
7 xudE A, £-Wne: 7 xaw 4 vFRA, Gln: ERA, Mrb: v 334 —
N 2z, Rbk: U=y 27Pfa, Wne: 74 v FHA.

Tablel EPMA analyses of sodic amphibole and sodic-calcic amphibole from the meta-basalt.
FeO*: total Fe as FeO. The estimation of Fe** and Fe** of the amphibole is based on the
assumption of 13 cations (O=23) excluding Ca, Na and K. f-GIn: ferroglaucophane, f-Wnc:
ferrowinchite, GIn: glaucophane, Mrb: magnesioriebeckite, Rbk: riebeckite, Wnc: winchite.

wt.% Gln  f-Gln  Rbk  Rbk m-Rbk m-Rbk m-Rbk f-Wnc Whnc

SiO, 5441 5446 5397 51.77
TiO, 0.10 000 001 002
ALO; 626 656 463 503
Cr,0; 005 003 004 003

FeO* 19.85 2009 2242 2146
MnO 0.07 0.14 0.10 0.14
MgO 727 695 690 7.75

51.63 54.14 53.60 53.13 53.68
0.01 0.04 001 005 0.07
4.92 561 496 489 479
0.00 001 003 006 0.03

2094  21.56 2196 19.84 20.01
0.12 0.08 015 010 023
7.90 689 745 772 828

CaO 048 1.12 078 267 280 082 105 376 3.90
Na,O 693 642 653 657 557 635 640 517 5.11
K,O 0.00 0.03 000 002 004 001 001 00l 000
Total 9542 95.79 9536 9546 94.02 9551 9563 9472 96.10
Si 791 791 792 770 773 7.89 782 793 7187
Vip| 009 0.09 008 030 027 011 018 007 013

T 800 800 800 800 800 800 800 800 8.00
Mia| 099 103 072 059 060 08 068 078 0.70
Cr 001 000 000 000 000 000 000 00l 0.00
Ti 001 000 000 000 000 000 000 001 001
Fe** 097 089 125 095 1.12 1.8 136 057 0.74
Mg 158 150 151 172 176 150 162 172 181
Fe? 144 155 150 1.72 151 145 132 190 1.72
Mn 001 002 001 002 002 001 002 001 003

¥C 500 500 500 500 500 500 500 500 5.00
Ca 008 0.17 0.12 043 046 013 016 060 061
Na 192 181 1.8 157 154 180 181 140 139

B 200 198 198 200 200 192 197 200 200
Na 003 000 000 032 008 000 000 010 0.06
K 000 001 000 000 001 000 000 000 000

A 003 001 0.00 0.32

0.09 0.00 000 0.10 0.06

Total 15.03 1499 1498 1532

1509 1493 1498 15.10 15.06
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6.56 wt.% %, Na,015.57 ~ 6.93wt.%%/R§. Nag (&
FA X U AE23E LEBAEDOBIEDONaA A V) il
15476 1.92pfu%mnd. Fe*/ [VMAl (CREDAL4 F
V) +Fe™] 12046 ~ 0.67, Mg/ [Mg+Fe*] 1£0.49
~0.55&L F & 7250 %m L (Fig. 5.B), Leake (1978)
ZXAAMPADIHAETIE ‘2 u 2BA" OHPFIZAS.
APIADOIEN T -~y ¥V T E TR, 707
PR O H 53 Ty 2 ICi o 78 Tl Al
KU Naf o2& <, Calid vy (Fig. 6). ZDZ &
b U =88, BRI+ 7 - v ERARSICE D 2
LAERLTVWS., LEA-T, Fig 61SRINBITHES
77—~y F1RIEFig. 4BOMRH TS5 Nafifiha
DEREFANNTH 5.

5. B&

51 ZEXRAEDERENE

ZEIRETICRB N, NafAIIG+Hgh AR+ 4
FEOFMHAS DY (Fig. 4.C) 75, ZOEILRAEIZ
R SO ATG-EEGR AT (Evans, 1990) 12
BisLE16N%.

Tk, NafilIGE DL <17 27 F 7 P O JEBER =R 2
Sy IZfi->CELTWS, 72 F /akhAtf %
Gy DY H5 (Fig. 4.B) ZE» 56, NafaPdIas»pEd
BLIRGZ, M AL —EOT7 2 F ) RENEC 725
AbNd. L72n->T, FBBICNaARANET ST
2 F 7 B, RRERAHOBRIRE AR TER S h
72, HBWVIEEARAR TNa i & 7 2 7 Ba
BT B L9k, ShAG-SEN SHHEE ER S

2.0 1.0 1.0
A .o B C
sodic amphibole s ’ G
i — glaucophane magnesioriebeckite — winchite
1.5 = ‘o &
& - % i
T ) . - > %
S S 05 SEL B il S 05 ——
g >
sodic-calcic amphibole = fe
ferroglaucophane riebeckite it
winchite
0.5 0.0 0.0
7.5 8.0 0.0 " 0. 9 s 1.0 7.5 8.0
Siin formula Fe /[Fe + Al] Si in formula

5K (A) Nag-Si K27 vy b ShARAOM. (B) Mg/[Mg+Fe*]-Fe*/[Fe*+"Al] KIZ 71 v F & h7z Na AT D
fii. (C) Mg/ [Mgt+Fe®]-Si iz 7' T v I &7z Na-Ca KA DM, fMAKA DT Leake et al. (1997) 125¢- 7=,

Fig.5  (A) Data of amphibole plotted in Nag vs. Si diagram. (B) Data of the sodic amphibole plotted in Mg/[Mg+Fe*] vs. Fe**/[Fe*+™"
Al] diagram. (C) Data of the sodic-calcic amphibole plotted in Mg/[Mg+Fe®] vs. Si diagram. Classification of the amphibole
followed after Leake et al. (1997).
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- Mrb low

element
content

44 L«
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BeX HAXBIZRENZT 2 F BAORBEBIZAE T 72 Na 4G MO Na-Ca FHIPIEDOTERE A T —~ v 7. Act: 772
F P4, Gln: ¥R, Mrb: v 240U =Xy 204G, Wne: 74 Y FPRA. (A) ALKy, (B) Nai&sr, (C)
Ca 47,

Fig. 6  Color compositional maps of sodic and sodic-calcic amphibole occurring at the rim of the actinolite shown in Fig. 3.B for Al (A),
Na (B) and Ca (C). Act: actinolite, GIn: glaucophane, Mrb: magnesioriebeckite, Wnc: winchite.
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Na AR A DOREZBICEST 27 7 F 7 a2 O0n T,
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HTHER XNz, &5 0IERERIEHN THER X -
RS H B, Lzhi->C, BlEETiE7 27/ A0
LR TERERIC B U TR T & o\,

WTRIZE X, ABELRAE IR AABRTIZI T, H#
hAG-HER A, &5 WvidskhAG-E G Al
& kGRS O MR IFEE O SR KA 252 /- &
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52 FU hZvy70v Y OFEEM
AEZREZ, WE ) — V20T 5, 2Hhng -
AR S ENES> T b2y r T ay 7 ThBEANAE
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gL —H%-4 MLaEf->Twan (Fig. 4.A). 20,
A O S A L ABE LB SENHNNTh 5. £,
FVICBHET 2 2 RGOV R EEKS FLE & OB
FRITTUER A TAYIT D %25, WL KRB 7 g =2,
WG - ARAEROEO R EFICHY T 258013
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ELZ, BEAKIY T Ly 2 2DAVYN=-TddD, &
JERIZE A % 532 0 72 T REE A & % Na-Ca FIDTH % &
DEFLI4 POBEIAELIT150mFLE L2 EEh Ty
(Fig. 3).
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FEIE, F 7222 MO EMME,» &, REKa YTy
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