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I.x A » &

BRSO T S [ TATAUGA S AGER] ORABENEHEIZ, & ILESRBRE TOBIEE
WEIGEENER (WKRE) 2HL»ICT 5 T, EHICRELESORRZERT 2 L TEEL
BENVEDE L ->TwD. —F, P2 PUUIEE L THRALAEDP LEBREIN TS EE
ZHNTWBENT, ZO [TATARhALAGKR] X, HFRICBTI2HBEESDEENOS% %
TEH=> oLV Ao o AN WEREERREHLPICTEONH N ERIZEETHS.

INFEFT, HREKHODPALABGERIZOWTHEERITDG L INTETHED, TOHEREZEA
EH LB DIT TR L2 E LD TR . PALAEKRKDEANEFNLR ZIBIET L2
27 a R LEEID /Y — 2 L ZOEBERLLEWHL, ORI, I 7o TEEE
BEHLPIZT LI EDULETH L. BEGAFHTFHEL, EEEMNBETCBWY T - & L#EY
TT7TR—FTHhbEEZILNSG. Thbb, GRDEIMAICBT 2 BEEROHTIRENH S,
EHOHEE L AFRETHILICE > T, BERLENESEIHEHEINS.

T2, BIBEORBEICIE, EROREBELEFOL~ILTE L2, FEC, I6h - BEL
EDERFHE VO TAEEEDBRE2 HFREADETERT S Z EHWLELOTIFEEEL D . #

iRz BWTE, BT (44 2) DILEIC L 2WEBEN S & Ufir (dislocation) 7 iE &) fiiEHZE
ﬁ®$ﬁt o Tnb. LIeh'-> T, BRAEROERC &k OEARTTRTH L. &
Wi, BERFEDOFHICBVYTUTIT TIC1B0ERFFIC—IENTERKEA TS, L ZAHH, &R -
Y X DIERBIRSIM A MR & T B HERAIFEADICHIZE L GBI, TOBED S DTS
FHENRBLOLDRIZEFER2LICTEL W, ZOHEBOV DI, HEBIETWNHIE S,
%m-%EFT@E%%%&ﬁﬁﬁmﬁﬁﬁﬁﬁéﬁrm&fﬁmMnﬁﬁfxctbeﬁ&H
Lbiltd. BIRIZZ - T, (KU $AFEIC L 2ERERITERL SiRSE - #IEfHERRE, 8aE
%%ﬁﬁﬁ,4ﬁ/l/+/7£§f&§@%%@%&k; , WEBIBESICEE - BIEH) T
5L ->T&ER. LIZER, ZOEOMERRERANTIZIILAELZEINTELT, Eikc

* QLR ER A S T AR
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BWTL DN REr)DRIETHS.

EEZRIULENE D RO L & T ITATREDA L AEEK] OFARFOEENE L & KIS HHR
BN (fiE)) HMELHLAICTHZ 2 EME LT, #AROBENSREN L (FREFENLTY
LEEdL Bl [EF@BEEEER] 2 RISEMFREITL - 72,

EFBROERFEHEEIC OV, T (1929) - B (1950, 1951a, 1951 b) - Onuki (1965)
B DEBEHIH DY, BEICEL T, B (1952) A% kRS DURELEE - BAMEE & v
FIREDP LERDBAR R/ TV BT EL . L Lads, BICLBXE L2, SES
KPR ET 2HEERN S CIFEHERIC L 5 1 o (tectonite) ThH- T, <= 7 ~DE&IER -
RENCZ - TER & L7z L @ (cumulate) Tid 7o v, #EE(Z, TOEMEEEROHHENT & i
BEDBEICL DWW, FAEHLEEL 2. KR TR CTREBRBNTOK R, LE- N2
AEEETINIZOWTHN, BETEPALAADEMEES D L ICEREEL L ICER &G
oW TEw L 72,

COMEREDBICHZY), EIFEGZ G FALREE N E S YRS ER
FRICIES BB L LT 5. REZEPNAKPFEIZ - KEENRK, &R E ) —ER
I - KE (CHBIRICEIBEELHER - #BIS2vwolvi., o EWERSERAE
IR S BN EAERDOEREBHCL, Tav—2 3 VABIZBRL TRREL LIRS
ENBELFF2MHASE T2 wz. RFAR TR, S8 - KA - ®mEFH &%, 2x4H
W LEHAOFRIZBEEEIC L > 2. ZOEPEFEEWEREDOBE D 2121358 2 D
W EGzIZnz, ZNHLDHRICEEHT 5.

II. W B IUEFNHE

At bl MR S B 54 B 5k D 3 DDKRINZHFT B Z L HTTE B () -FH, 1954).
1) SIS A5
2)  NRRR RS
3)  E#RARAS]

PRI AMERIE, 209 bRk
Kol EEE2 2L, L EUTL - & L&
HHREN K E WEKR(E 120km? ) TH 5.
ARG, ARE~ B T g
S IEFAIBNIC S EA L T 3. BKD Bk
B ) bE IS IE, B E—SBEE (K
)%, 1977) 12X > TY LT3, b
HTIEEHICZDOMIEIZH-> TE ) B
NEER»PEALTEY, NNWicahvs A
MIRDE SN 2 4§ . AR E & ik
TOHAEE & DEHER 2 35 bR (362 T

///5//,/ ¥ XA, BRER B 5 TI3EIE
wir’, S 10em HALHDIER - AEAHE L < % B b
Fig. 1. Sketch showing the relation between the Miya- hd. Db, AEKY , ZHO[ 7
mori ultrabasic body and Takasunoyama For- N
mation. WTABMA L AER] THLNTWS &
P : ﬁerpentinized peridotite of the Miyamori 1z, FEAE e 3B AN E (intrusive fault)
#ot ody.

" Sh: Pelitic schist of Takasunoyama Fermation. THERLTYWRLDEEZLNS.
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—%, MERBAERE~THE - HE5% XD
PEBED b % HEEILG (LN - FHH, 1956)
& DEMBERI B KL OIFER (Fig. 50 Og) T
BEINSG. ZFHEN A4S v 5 (Fig. 1; Plate 1,
fig. 1) TR & Jic, MiFITITFAMBICEL
TED, wHEPICRET S fracture cleavage
DEREERFEFEOREF B EI3I1TIT—K
T5. 72, FERICREREDL > TRANT
Ty KB IAFN TS, ZNHLDZ ED b,
BEARCE L LIS D ER D TN ES) & R LG NE
WiEEh E DRI EBRLBRDOSH - 722 & IR
INd. BELL, R ALEICEHIAL
T BBEDEEBNCRER L 720D THA ).

iz, AEKIABMOGSHICEBERL £ -
12 BEZ T nwZ b b, BEDIENT,
Fig. 2. ndiagram for the flow structure of hornblende DRI LULKRETHALTERLDEEZ S

gabbro. na. &3, mEET 2 AEEEREEERDE
A (114 —117 MY, i %F - HiH, 1965)ic & D #EMEHR % )T T 5.

AEREBRTI2EAIISFAP2FEEL, YA T7A4A b -B®AEABT—NLTA -
YR=T e 4 P BLIUOANADLPALAGELREEZ L) . BEMICIZVLY 4 NEOETLF
35, Zibid, —HRCFLOBEMER2ZIT T, FLLDIEEERKDO—TIIR S
Twd . EHICEUHSIIEVEREE (layering) 2% L TB Y, BREADAD» L5560
» % (Plate 1, figs. 4,5,6). 2115 BIEHMESHOPIZ, ERK - Ky v PRica—FF7 > P& -
BRHEA—ANAE - SFHEA—ARAIZANVYE - ARAIRANVEL EXGHL, ZNb60
B EWIC#ER L T3 (Plate 1, fig. 2). ARAER AN EDEZ 2T, ARADEEE MY
THEINA R E)»TEL, oM Fig. 21277 & 51213 > N20°W, 50°~60°E T, &
BDEUDFANZ—HKT 5. SHLICINLTREEHEY - T, #igas L viRitaralkiksd
W EKRKICEAL T2 (Plate 1, fig. 3).

. BEoREEE s EHE

BFERDOHRAFICBITAERNMELZHELPICTEHIZ, AV 2RIy 7~=24 7022y
IURBEERICOVCTHEBIN 21T X > 72. T BI2TlE, PALAEDRKEBERICETS L
DT ERFEELTEY, BRELLUEDOERICOWTIEH D0 - Tz,

I, WBEER

COERTEREINIBEERICIE, BACBEUGHDH 5 W IIEEHOEREEL L E L A
—1) > 7 (S), ZOH EICHEET 2 EFHEA - ARA - RAEANLL EDOKRIKET] (Lo), A LA
ADKREMEIC L > TRES NS HEE (S) B L 0B#EE (L), & EoaiEg7% L o (Plate 2,
fig. 1), 2 5i2, A LAA D ZEiE K (Z-max) & L, 2 5 8% & 115 5IWiE (S, 39K /51 (Lo,
MW X7 X, MK ETHITICERAI N LNE THZENSE. BERPDS & S, Lo & L,
DFHEE, BHATBREINLEY), TNFEATTHL TS, 22w, [ S i3EhmE
BRETHY, RELFMBHMOBRTNAERTVE728, DGR I L] LW RE
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(a) (b) (c)

Fig. 3. Two types of grain shape.
(a). Diagramatic representation of the three-dimensional grain-boundary
fabric of olivines.
(b). Flinn’s strain-ellipsoids type.
(c). Intersecting set of schistosities, showing a feature of B-tectonite.

LATEETIEH 2H%, BERNEBICEMBIMAREL Tnd v )iz n(, R LHIiZ, S -
Li3EMYMERORBERZL L EBRINDIZ 0L, LAY > 7ORRIIERES & 13
EIRICAT A b, FOEKICKE L TXTKEES» M S 20HFEL L bnEFEILNS.

DAL ARDKRERMEICIZ2 DD 4 ThiaeoHbn s (Fig. 3). v &2id, HE (S) D HiE
EARCEEL, #&ERIEZAT Flinn (1962) o flattening type (k <1) DU §* A FEMEIZEIT
L (S-type) T, fild, HREEL D LBREEIRCEZEL, “WHhW 25 B-tectonite By e Fef 2 H
L, #&&BifZAt constriction type (k> 1) d O FAMIKICIEIIST 2 L > (B-type) TH 5. B-
type Tl3, MEEZ LG T HHMOEBEENRET 5 Z Lo7% » (Fig. 3c).

WA LARADKZEIX, HAEER T2~ 4mm, HEITIE0.5~ 1mr I ~FRKTHD. B4
#(2, Mercier and Nicolas (1975) @ X 43z L 7249 &, porphyroclastic type 7c\v» L {3 tabu-
lar equigranular type TH 2. L DDA LAAICIE, X2 730 FOBEELRENALNS.
DXL 7oRv FiE, ik ko, BRI DL ) SIBEOBOEA () E#hickihko T
EREIninEEz s,

ZERNME, TXRT, PALAADKRFICDOAFLAL, PALAAPFIZRL X)) T4 v 7IC&
FINAHZ 3. RFEZO.2mETOMERD L DD L, »OTHRULEEERTH, S M
LicB T Lo Biric#kfcy)4 2 (Plate 2, fig. 2). Mercier and Nicolas (1975) iz & #1iF,
ZERNDIDL ) LRRKIE, BREDOPLENEATLZPALAGYE ) ACHHEHTHE ).

2. BRHRIQELHME

— I TN T AR L AEK] BEELEREEE2L-TEY, wELENTN - HEHE
Btk CTHEL TWB3AEEE»H 2. Ld-> T, BIEINTEEEZRDNHM UL L TEK
HABDLDTHEHLEI &2 F 2y 7T 572010, BREBICBIT 2 5ABEHLOHLL% #I
FE L. BEROBIERXEENHA, BEMBILIE, A LASIICEILT 5B L 72585
S 1% L 2 (bR ZEIL (CRM) TH 5. BIEICEL T, TRERTEZEVDEFL 2D
2, BIALER X L T180C TH#INAEE, 150 Oe TRIRMHEEIT L » 2. BIENHE R % Fig. 4127”7,



HFBIEEE SR EABBICOWT 5

Fig. 4. Schmidt net projection of CRM direction of peridotites, and a comparison
with TRM of the neighbouring Cretaceous granites.
TN: Tono Granite, HT: Hitokabe Granite.

WO bEE X 107~ 107 emu/ar T, F#DOKINAED TRM 20 2 HFEL T 3.
RprbbhrdbLiic, —HOLDEDEFCT, RABLRMAIZ NISW, 55°N 2z EdhL
Twd. o7V 75V HERFORELEETNG, EPERBRRVWLNDEEZLNS.
Kicid, Ekan-oic, Kawai ef al (1961) 12 & - THIE I N ASTEREPIGEA HT), 8 &
v Kato and Marui (1965) ic & 2 #EFIEREN&KEER (TN) o TRM 252 AL TH 2. EFEHN
BIREM SO PRI AL, o RIEBAGERIEBESROBILHA LT ~—BL C
BY, EFaRNOEHEIERORML REL T 5.

Tz, UbknZ &hs, REKIIBWY TXHEUEDOEEHESIC L 2 50 EEIZ S IIEEL
o7z ¥ ING . BEREDHFABRITICH 2> TL, BILFMLOKRES TN THELD
IXBRAL 7.

3. BHERORRBE

HEDHEM % A5 72012, 2R %2EEIC I~ Vo 5K (subarea) i= 53} (Fig. 558 ), & X
BOS I BLXUOLICHET A M B LT -7, 72, AERTTHE - BHELICRENRW
(X3 22T, &) FEMLEREIRT 274 - 72,

Fig. 6o, KB INEBERB LU SIICEATE 7~ AT 77 LicBTAL—-FA4AT 77 A
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Fig. 5. Geologic and structural map of the Miyamori ultrabasic body.
A: Peridotite, B: Clinopyroxenite, Cortlandite, Hornblendite and Hornblende-
gabbro, C: Diabase, D: Rhyolite, E: Granodiorite, F: Paleozoic strata,
G: Takasunoyama Formation, H: Contact aureole, I: Schistosity and linea-
tion, J: Sense of shearing movement, K: Flow structure of gabbro, L: Fault,
M: Subarea, N: Sampling locality, Og: Ogami-toge, Is: Ishioka, Hi: Hiryu-
zan, On: Ohnara, Im: Imono, Iw: Iwanebashi, Mi: Miyamori, To: Tono-
moriyama, Ma: Masuzawa, Go: Gorin-toge.

#, 72, Fig. T\ 23 Si D B~FA T 77 L E2RT. —#&ic, B#EMIZ cylindrical fold o) #aih
WELEDLBICHNLHETHBEEZ LN TS, LaL, #ili2 non-cylindrical DAz
3B =5 AT 77 s koAt (B-max) (3443 L b BihEhic —3 L %cv» (Ramsay, 1963). 72 & 2
(3 conical fold DAz iz, BEhis A%z .0 & T2/ M) afie %3 . & <2, elliptic
conical fold (Haman, 1961 ; Stauffer, 1964) A1z i3, B#d43Aiid fmax # 1 v L&
B ETCHEARI TS~ FALERT. ©HA, TOEAICLIEROH.Co e 2 5. Fig. 71c
RLIB—FATIT7L3ZNnE 5% ArBbIEHrTEE. — K, Fig6nDan—-54T7 7524
L=—S5AT772b3RLL) LBEVKRAENSE. L2 ->T, KEBIICEITH5S, - Lo
g — 0, HEMENICIE, KEFIAICHEHOREEE L EE~Q L 777 > v L7 i (P.OwE)
% 4 elliptic conical fold D#H %R L T 5. HBERLEN S, - LiofEFIL bbb TEHEZD
&, BLICEMKEL Y, [HBABWE | ROBE»L EHLNDE. 2D L) k&L, elliptic
conical syncline ¢ ||z elliptic conical anticline #* B 723 D ThHh B L AL TIEL TE 5.

XK~ VicBIT2S.Da —FATIT7LEB—FAT T4, BXUOLOL-%AT75
L% Fig. 5I1ckLTH5B.

X II: n# — AT 772608k N3O°E, 45°Sich 5. ZHiz, ZoFmi2d.0e7
BHFMISONET— N EABIELTEDL. B = AT 772413, N25'E, 40°S #4& & ¢
BRHEA—FE 2D LIZESEES DL, LIS 2E0KREVWY, B —FAT 77
LKA —=FNCHLIERZ2AES. 2O EDS, ZORXRBUCB W TIZHEMEEL VLW
LV F—LRKDOBED A EILD.

X II: a— A7 77241k, N25°E, 70°S .00 2 § 5 E30° D/ HA— FLERT.
B—FATIVSLBLUOL—%4T77I24ik, NIW, 30°N 28 L T2 KkE/—FLEz 5.
ZHORBUTBENTE, WEWHEF—LKDEEIFHALNS.

X IV: ZORXBTHO SiORIEREEIZ 6 HIcTEL D, B —F4A47T 77 2413131F N75°E,
50°N 2t & 52 KA — FLOMEm 2R T. ER ECRAINHEEE: Db TAHB L,
F -2 RKOEEIHAEND.

X V. a—AT77723, E-W, 35 Wiz 1 Ak kB L, N6O°W, 25°N £ & ¥ 5 K
A= FLVKRDFAEFGHEEZTRYT. B AT 774128, 1Rk EKHY—FLe
DHET BH, BMRBOMEL L NICKAIBIZFNFN T — AT 7T 20KAN— FILOE
ERABEICHIET 5. HiEEIE, N45°W, 20°N %50 & 4 2 8%30°~40° O/ NH 7 — F i
T XF—2 ZRL TS, ZDE )2, R VTR 2EHOBE»ZINTEY, BX LB
BNRL 2 20DEHMHEEL T2 5HE»H 5.

X I~ VEERTld, —RAE» OEERN L EBELYET 505, EXBo -3 bk
EOICHBBMTH 2N T, XK I THEE X 172 elliptic conical fold k&, LIz F—
LRBEN—FEAL L TLFEIZ . £z, BREEEL TL, INLDOBENERELES
KEABLTZELTES.
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Fig. 6. Structural map of subarea L.
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Fig. 7. B-diagrams for S, in subarea I .
(a). Northern part. (b). Southern part.

4, PALARDERT 777y 7
A b AT BT 2AEFENME 2 FX D 7212, DA b AADKEH (X = [010], Y = [001],
Z=[100D 2>\ THEF7 7 7 v 7% 1T - 72, SRP L) IR ACEILORRE DKW
60D H > 7N DT, &2 100Dk RO HHi % HEL 72.
ZFORERO—EE Fig. 8I1Zmd. 777V v 7 288 —2d, BBLRRDIM@NICHHTE
5.
A. X-max 1L Y-max L Z-max
151 M-—-12, M—51
B. X-girdle 1 Z-max (Y-max)
141 M—-2 M—-31, M—34, M —46
C. XY-.girdle 1 Z-max
141) M-19
NN F—DH L, WEMIZIIBDIAL 7L - L %,
X3 I DhA S5 AHAD Z-max (THICHEEE (L) ISECAEMEICH 505, TL2iI—HT 52
%K, RAETHRLTSE. ZISHL, KB VoL TIE—EKT 5548075\,
— R, X8I 77— FLVERTZEHNE L, T2, YEUIEPEIE N,
M-56 TlL, E€MEDLWHE T AT 77 LOKHERYT. ZOFARIIEERDOEZEC D, A
BB ERDFAIC L 2EMERDHEL L > L LB ZIT a2 LFRELLLNT, B
ZoHl, MBREL I LICLDEMDERTHA ).

5. T~O%
DALARNDX Y 73 FEMBLT, $XYRDOFEEZRET 5 Z &£H7TE 5 (Raleigh, 1968).



Fig. 8. Orientation diagrams for X-, Y-, and Z-axes of 100 olivine grains. Contours
6-4-2-1 9% per 19 area.
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(a) (b)

Fig. 9. Slip system of olivine.
(a). Axes of external rotation (large open circle) and poles of KBB (dots) plotted on Schmidt net

projection of olivine crystal axis.
(b). Frequency of slip plane on {Okl} versus angle between pole to slip plane and [001].

BERDX L 7N FELDDALAAD L L EDLTY)RICONTOYIEREE % Fig. 9127
3. Fig. 9aix, %> 7/5> Pyt (ER) £7[001] & [010] & o flic HRFAT D2 &5,
TN E(E {0kl } o “Pencil glide” Th a2 r2FbLTwd. 2N Eid, RiZiE~ZHA
5 ALK FERED B-tectonite (IR E FF A9 5. F2, X > 730 FER (KBB) o i [100]
NELNICERFTLIZ 0L, TX)FEIBTNTCA0]ITHBZ L 2EbL T 5.

Fig. 9b (i3 3 XY EOHES M AR T, $XDmd | Okl (B L T—Bu8Ez2 L b7,
(010) 2Lk LA ERMSMHERT .

6. MMt XNRE

e DA LAFAIZONT, FEEDMEFEE T Hi) (Z=[100])) * DB OMEE % 45 &,
WEIEICEBELCERZ LA L, LAY RTBHZu<, RLT1HA&I % (Fig
10a).

ZORZRIZ, EALTRT (simple shear) BHIC L » TOARBEDTEETH 5. LWk 5L,
SRR INTTEE 77 7)) v 7 72E 2T, AT TOERNDRMED 2 id= 7<DiiE)
12 & BREEEMES—, H 25\ I(3HNTTKT (Dure shear) ZH L A EMBBEERICL 2BAL Y
2, TXC, FROMEFMEERME BRLTEIEL(EICETT 2L THE. Lo
T, MEHMETXY Hi & DRMER L ALERR» LML R 2RET S 2 E07TE 5 (Fig.
10b). 2 & 21F, ZHORDBAIZIIHERL DL ZEV) T Lk .

—F, PALARDEE 777 v 225 Y, Z#EKE (Z-max) »§iEE (MEHEDHT
W AGH) EEELBRICAIRLI AT TR, ZDZEhs, 777V 7 -S4 TS




a={

(a) (b)

Fig. 10. Schematic diagrams illustrating relation between

the elongation direction and the slip direction
(Z-max) of olivine grains.

(a). Sketch of actual grain shape, and direction
of optic elasticity axis.

(b.) Diagram indicating simple shear in expla-

8

SLERFATAIZEICLD, BERARNEL
L& TOMETRY 2 BYKTHE - Sy 451 - SUMA
2% EDDIENTESL. Thbb,
Z-max (3 FHE WM HE (Le) 2 Kb L,
Zmax BL U LIICEXY %A & Z-max
& RAE SR ARSI (Sc) 2 &KbT
ZEitheh.

1. EBHETN

X IT, LD FEICL-TLEDHR
Wy - ST AT - S Aoy —
# Fig. 6 1o~ T. 5hft > 2n4MmiE, =
DRBOEEERTIZ [EWER ] Ol %

nation of the relative orientation between them.

L, dbER T ERTER ] DIk 2R
.

Fig. 11a {23 Scic¥4 28— %4777 2%, Fig. 1lbiciz LcenFr%E 7a v P LTH 5.
ID2ODFAT AL, EEHEOEEEEMLE LT, N2O°W, 30°S sia s . 2
iz, Fig. TR 7 SBT3 B8 — 24777 4 LotEMa .0 (elliptic conical fold DHs
) (I —L, ZOHFAAEAEE LS.

COLH LAY - Hki e 2oy —2 &, Rk S, - Ly oEABHEK -2 25,
X I THORAEINETI2RNDE )L ETNEESZENTES.

Fig. 12\cRan b Ly, EFN xF—F, BHEOR 2R S IERKICIZEZEZ LD
Tx3. T bbb, Bodhoiig (FHHR) L AEEE ORI HEE 03 AEHDRE
EDLRTAETEZ L, BESEMTKNAIZLEEE (WbWBEH) 123, FEEN/ F
— T 3 RICHUC BRI & % 3. ZD L ) B EOHROBEMENIC L HifiUE, WIEKNET
Hagen-Poiseuille laminar flow S I3 T 23D TH 5.

MARETIW L > ZDAIZOWTRIUL, MoEIC L 2358 —72 & 21, 2WOFHEIZIZ
EF NIRRT D L DEMIZ L > TLIZDHEN T B L5 LHFBA—ICbREL LI &
B ST E 2 £ 1 5 (Nadai, 1963). LA2L, ZOHBAIIE, RNADFE E FATICHED § A2
MbdHT, FEEIIEIE SF— 123 % b, @B —> % b, L1227,
Hagen-Poiseuille laminar flow (2 & 2.z, HE (B&K) cmbs ozt ->TEL S
DTIE L, REHFOENDE (RIKE) ICd->TELREEZDIENTEDL. ZDLH %
HUEREEIR E L Tid, BEZRICHEDL, FHCLZERKO LAE— T 4bb, FATEL—%
EZDHIENTED.

EZADHT, ZOFATENEHNOER 551, EE=> Pub b widik & bEnEnithix
TEfFEE T TH-72H ) LHREINDL. TOE—DERIZ, WP TIIHLPICHEZRMEN
WEEINECDTHEFENIELZ LWL THDE. F_OBEBITROZIEFIITLENG. Tib
L, MR TIE, (KR - HLOD®E D 2HICEHICIERIELA L. T D, 72 & 2 ks
THEDHEREVFELZELTY, BEAETRTOVTAIZZDOEFICEPLT, PALA
ADKBIE L BHTMBERPEL S Z & hweEFEZoNb. El~> P vicBnT, AELY
BREEDRESFEINLINIEZ, wbWd "= FUREER" ThHd. BFERICREET
L&, COREERBICERELY L OWMED I A TENEEIC L 2EHDOERTH S ) & BRX
na.
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(b)

Fig. 11. (a). B-diagram for shear planes (Sc).
(b). L-diagram for shear directions (Lc).

Schistosity
Lineation

+~-7 Shear serse

Fig. 12. Diagramatic representation of the pattern of schistosities, shear planes
and shear senses as a result of Hagen-Poiseuille laminar flow during the
intrusion of a mantle diapir at subarea I.

Upper: Horizontal section.
Lower: NNW-SSE cross section.
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I. HER

BARWEDOREER I B TEMBEELHEZELE T2, ZLic, EROREERI K
WEFDBEICZEMOERE S REERNEREEZ XL T S, Ld>T, ZOEMOMEE -
R¥ENEFHLICT LI 0, BBRE - RBUNZRTIROEHTHEEELS.

LEbE, BROSE THIINEMRIE, MOMR(L2 28273y 72 - &5F - K)
WCLBEATEDLZEATREN, BROENITEELT, gk - <> P EZBERT 2 BRI S
DWVIZBILEICAT L TL I DN LDERI L END > b, BRI LHE» DT 70—
FOBRLBELERIZ, RROEATBHEINLIEMOERFHE, BREERTZ s & #EE
CHLLALEDLZLICES T, 50, TTUHBLEINEMOBERICOWTOEREY L
EHpNBLDEMEEEL I EIcE-> T, BEES - EEBBCETIEENLRE»Z 51D
ZETH5B.

B, PALAGDERDTTHILALAAICOVWT, Bif - BET TOEBERI;ITLbIL
T %7 H1H (Carter and Ave'Lallemant, 1970; Raleigh and Kirby, 19707 &), 72, Z 0%
For A b ABOEARE FHMEE (TEM) TToOBEIC LY, BF &G & EAEEE DOXIGEHH
Lhz - TE 2528 5 (Green and Radcliffe, 1972a, b, c; Phakey et al, 1972; Boland, 1974
% E).

KROBEALER - HiGE 2N EERBEN/ T A—F =L L TRDLDPHITLN 5.

(1). Dislocation feature and dislocation density within grains or subgrains
. Slip system (slip plane; Burgers vector)

. Direction of dislocation line
. Homogeneity of distribution
. Configuration

o 60 oow

ex.) straight, curved, tangling, jog, kink, loop (circular, rectangular), bowing
out
e . Array
ex.) pile-up, parallel array, net-work
f . Rate of screw/edge component
g . Dislocation density
(2). Sub-boundary
a . Kind of sub-boundary
ex.) tilt boundary, twist boundary, prismatic subgrain
b. Structure of sub-boundary
ex.) tangling, tilt boundary, net-work
c . Diameter (spacing) of subgrain
d . Misorientation
BAOBEERICE, TEMEDEI»r2 v FEy PE-Tav—rark - XBFKRITT 74—
B AN HENH L. AIFETIR, Tav— a3 kol TBELITL - 2. ZOKER,
WAL AFICDWTiE, Carter and Ave'Lallemant (1970) AsF v 72 H—— Mn kI F % 58
TTIMEED L, TEHELY (MnO,) &SI it> T T4, 2ok emBEictn
EBNXTBETESL — »dHd. ZTORFEREFCHEETH L L) FlEH»D 2 E, HLE
Bichz)ngil - REMEZ2ET L. 2oz, BIEIEETLE> TH & EDEMET| %
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EZTLEIHINT, RROY > 7NIZIZE
HATELwEnw ) RaEbdH-12.
22T, EHIMnEERICHEMEES
b, PALAAHEE Fe* 2635
ZrIEEHL, 2hEZERPTHERL
(800C, #1.58FM]) &2 v I HLWE
EABRREL, T EMITEw 2852
EWZHINL 7. AL ARDEIEDEEL
I AN X —I% 140 =30 kcal/mol * & & &
ST E ) (Goetze and Kohlstedt, 1973),
s, BexZcF LEED S EIEIZ 1,100T
oo DK LOBRUETEEZ LEINTWS
(Goetze and Kohlstedt, [5] | ). L 724%-
T, ZORBIRE - FKHEN CEALOELSH
BT 2RI VLD EATERLD ).

(a)

(c) T+ TrTTrTTT ) ZITE, BFERKDOPALAED YL
rTTrTTTTTT lur:}me 1tﬁﬂ,]tfi)@ﬂ:’)b\«c’ _tli‘a)ﬁ(ffﬁgg
stip . J L S E AT B & & bis, BT
plane ERERORRL LI 7)) — 7H#R% b
Fig. 13. Dislocation substructure of slip band. ERETOEREZZLHL5.

(a). Two-dimensional array.
(b). Three-dimensional substructure. g
(c). Dislocation model (Christie et al., 1964). 2_' BAEIE
Tav—raryFETE, FEOTNTD

FALZDWTEFD/R—H—Z « X7 L%
RETAHZEIEIATEETHE. Ui Las s, Raleigh (1968) sty hiElc k- Tisg L 72
NXNRETEMIZS > THRELZTRYDRERBELIC-KTE2LDTHEIEHFHENTNS
(Blacic and Christie, 1973). %z, EFEHEKFD XL 730 FR2 L DDA L AADTY K
(R=F—=2 X7 INV) BTRTb=[100] TH2Z & 2ik~72h, ZHZEhrs, FaLr—i
3 VETBREEINIEMLTNTDO=[100] D N—F—2 - X7 NELDLDEALINE.

EMBROKRFHHMI, SEAEMNEA (=[100] T, NREMLNEAEIZ (=[0k]] TH 3
HZDHI L I=[001] FADLDOHEBTE. ZDZEiE, X750 FE2LORALAAD LD
EDFTNED (010) PEBTLEV)EELTFAT L. EHoBKIEE, BEEKOLOPE
{, REFEDE2LOLNIF L DN (tangling) TV 2 A2 R E 2 bTH2TH L. 72, ik
EME LB ABENORELENS L, FREMDHHEEIZE W\,

BFERNERLALAADEMEEIZE I, TX)& (slip band) 7 Fs% & Fhehy o) B
(kink wall) DEZRIC & » TR S NG, TXDAE, BRICE-T, b TERET
DB/ALIIEAEDHDVIETE- A EELLVEALY DS, HRICRENL L5112, BTN
HOMWIEB L 22~ 8 pm T, ZHANZTHFMEM (10~ 20 pm) 12 FATEINT 2. T #HDORER
BEEBEEDAREBMNOBEKRE L > TEBY), TNLDEMEZZL T EA en échelonkEiy %
7 L Tw 5 (Fig. 13a, b; Plate 4, fig. 4; Plate 5, figs. 1, 2, 3, 4). Christie et al (1964) (3, ¥
FHICBEINIER T 2713, RAFSOAREMNIT)E L THAAMICETRIIL-LDT
HBHECOIEMETNLLZREBLL. BFEEROPALARCBEINITR)ER, HL0®T
NE &L =BT 5 (Fig. 13c). £ Z A%, BFDOPALAADHEAIIE, 2L TN FEH L
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(RETDICULD2DLT, 7AT78RE
. N\ LTHALHE LA TER. O
/A\\ 3, kos&HicEzZonb. BRI AT

—FEDLHEMRIC L » THRITERDEL &
LRBRARTHEH 5, TXNFOHRDEN
FBEIKL, ZDOROICREGHBEV T A
HRBWEAE—T bbb, XFHNUVTA
AN B WA —IZX, ZFOMRITIIEA
RN WTHAH.

TR FOREFRHMIZLT L L
BOETIZ N, CLABHEROETH S
ZEDFHEFEN. TR HFETNY)EEL
BET L. —Hc, RETLAEIZ20°~30
DIRFAE THh 5 (Plate 6, figs. 1, 2) », %
THIBO Vv EBENFELA LD S
. 5 (Plate 3, fig. 1). Ave'Lallemant and
Carter (1971) 35 L o+ Tullis et al. (1973) (%
REDERESEY S, BT AT (T
H) TN EE DR EANERFEICIE
LTEILTEZEE2RCHLE. RALA
AizDWwTiE, £72, 2ok ZBIRIZH#
REANTwZv.  LEKROBEFRI DA S
ABICLHET S TS, EREEGHLT
THEME T A= L THRATES.

(a)

Fig. 14. z)i)shzrcatio; subs_truc;ure of kink wall. 7, —HOERTIE, P45 TRET S
a). Two-dimensional array. . . TN

(b). Three-dimensional substructure. 2HEADT N HFDORET 2DHAHLND

(c). Dislocation model (small-angle tilt (Plate 6, fig. 3, 4; Plate 7, fig. 1). Z 0

boundary). &b, FUHROTY Hi3FIEC T

BEFI L, RGNS AT AERD CNVEBEEZTRYT. ZDL )G 2 HEDEy P 2T TN
DY, RIUAASAR%ZH -7 Green and Radcliffe (1972a) N &R EB TLHE I LTV 5.
H Ak dzhr o B (kink wall) (3 [0k1] FkEEAZ o, (100) BADFEATETNIC & » THEEEKE LT
5. AREMNEEIZIZZ FNDES TIE, EHRKD S AL (/= [100]) » HRzfr bk |c FEE
IZERFIT 2 A%, FRELLOEE L DGR T B AE TEM (bowing out) L, Z D5EmiE F K
EMOBICBNTHREMICCEDTEINZLE ) AKRELE L > TwE. ZHOLEAENDOEIEIR
F AR % F R EEAT |2 3 D rectangular loop H—E(45r & A5 Z & L TX 5% (Fig. 14a, b; Plate
3, fig. 2; Plate 7, figs. 2,3). HKEMDEEZ 7o 2= a L T THEI NS KBBiz—%7T53. =
D& EHREMDEERR, DO NKES» LAEEC L > THUOBELLZ LIE > TEKEN
2L0C, KFICETIEMET AN b [/NEEGAKST] oML T % (Fig. o). NAEGEA
BRDOHANCIZ S HAEMMPENVBEINS. ZOL)ICRAFSTDOHKREMIT) EICEBLH
EHCFRIRICIESR s, NFEMICRELERINE L 5. B0 L RAESIIRERETH» 205, AR
ENOBENDTERICIZILEROBI 2 GBEEIVETHS.
BFODALAFRICIE, ZDiir, MDD D (tangling) -#h Bk F (dislocation dipole)
- %> 7 (kink of dislocation line) - #&{7/.— 7 (dislocation loop) - Hf&#zfr (pile-up) % &
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Fig. 15. Frequency diagram for spacing of kink wall. Fig. 16. Frequency diagram of dislocation density.

HBEIBEING. EMNLONUL, bl ) EWBANLRDL ) kEKERTLNTH 5 (Plate
8, figs.3,4; Plate 9, figs. 1,2). L DNDBERHICIZRD 28N HE. L EDIT, 2D N—F—
2RI NDPHFEL, ETRNVALERETXVHALLEZ2EBTLIINLDR L > 2 X—77—
Z X7 MNELODOEMERIENRYICE > T, LONE2ELBIEATHE. 20K, EBD
BELWEBHTTCREMOESNOWEL L E Y 3 V2EART. i, BEWbSEAEMNN 7B 2
FTROICES>THELZBAETHS. ZOBAICL Y a FPRET2EAHT. EFERDOH,AL
ARDBEENN—H—Z - X7 PR [10] DB THEH L, TRRIZBELBEETH-12T
HAI.

B RE T, SbEABEMORRL 2D EICEANREMONSTN)EICERIC ETRA2W
HoTHERLCRELZLINTHS. FHEBBFHOVET) (Plate 9, fig. 3) X, T L )it
EHEINTEEZ LNBNE B NL—T7TDOHUHPEEEI NS (Plate 9, fig. 4; Plate 10, figs. 1, 2).
IDEIHNZON—TOERIZRDE I L TRk B EEZ LNT WA, FREMBUE T
DEEAKEICEEL T L, BEOEL RN OB CHEIC L D BINICTAEEICK Y,
—ERMBICIIRERND LAEBICL) —EDON—TIEb > T . BEAL—7I2I3ZNIF
/» rectangular loop #*R 5 15 (Plate 10, figs. 3,4; Plate 11, fig. 1). 2OV — 713X FE Y E
FHRDOERKEZRL, BEETZ I o2 EFT THBICHARKE S E S EARTGELLL S, ZLT,
WIS, bRBARDICHEXTHKREGDFHIE 5 IRk,

¥ 7 - Hig#EAL - net-work sub-boundary iz DWW Tix, #H—fl% % £ Plate 11, figs.
2,3,4,1C"7.

BFEERDPALARICEIT 3 HREMDENERE L CEMNFEEDFLEEZ D LD L7201,
BReRD L EELSME LRIEL 2. Fig. 151 HREMOBROBIBOBEESH 2 RT. TNDE—
FEIZB L% 150 um TH 5. F72, Fig. 16 3 IV ENFEEVHESM 2T, 131310 Xx107cm™2
FE—JCTBER A EL L T3,
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3. ‘®IcH
WERZEIGH (01— 03) EEAMEE (N) EOBICIZIROBRELH L Z LD, BRrOWEHE B2
EBALHILN TS, ZORIIBRMICLEINS.

(a2 — a3)a = Bub/N/(1— ) (1)

TITp LHMER, v KTV, bIS=A—Z - N7 IOKREE. BREMNHENE
AOHFIZE > THREDERTH B, —MICERICI> TREENL. PALARICOWTI,
Kohlstedt and Goetze (1974) #*g~4 w5 fEZHL T 5

—F, ERERRNE (d) VEREHCEKFL, dec(or—a) ' DR AL T 22 & 5L
PIZEq N T 3. Weertman (1968) i3 knHim%E 52 72,

(a1 0'3)s PLo/d (2)

= ZTLoidE$H T, Raleigh and Kirby (1970) (350 A L ARANDEED L Ly=3 X 10°cm &
JEZHL T3

Flzd EHREMEE 1 X 107cm™ & diE SRE (HIREM OB OMIE) 150 pm 2 5, B8R
REHOCTHERECHERER TS, TUEFNKRDLIICHD. kB, PALAADYEERIZ,
¢ = 0.8 x 10"*dynes/cm, y= 0.24(Birch, 1966), b =5 X 1078cm.

(0‘1“‘0‘3)d = 500 bar
(61— o3)s = 1,500 bar

LD 2@ DHETLEDRIETBERAICEL (AL ->Twb. ZORKEIE, XNk LEHC
LB nE%Ez2 L0 5. LFELo Kohlstedt & nEER (T, 7MER2E 71 100 bar ~ 1 kbar & v~ 5 t#k
BRI NI TIT A bl 2D TH Y, THEIRRY > 7V EEE o/ L - 28E T
HE. I, BoDEBEOHELRIZISMBEMTH 2. ZicxtL, Raleigh &, nEER (I HAERZEC 17 95
kbar & L 1r 4.6 kbar &\ BICHBTIT L biL, HS5DERTHLN - EHBKRNRIIRKD
LOIZHNTIEEH2I2/EL, THIIRRDLDICE-RCHBLIA W, £2T, Z0EH»2
BDOWEH & BEIARIC HAUNERMIE S22 200, L2h> T, EBRDOITL b2zt 118
BT —2ED2 850 5AT, REDEZATREMEE,»LL EDLBEDHEEFHRTET
»5H9 .

ZOREEGEIOKRE L, EFERDOEAEHICBAUTE2ERTE2OTHAL ) H». M7
T E L 72 Hagen-Poiseuille laminar flow € 7L DPESICDWTEET 5.
EEROMETLZRNAIMEERBROBEEICIE, =2 —FrKBBLUE=2—} v iREE2EbH
f,mm¥&fmu’féﬁﬁmﬁﬂﬁmumm¢u#ew%%m—xﬁfibén BHLT

, FNE VFEECOY - TEROICHEMT 2. Lzh > T, FHHENES HIZED.Gh 5 BEE

ifﬂﬁ%wéﬂuﬁ(RM)TWAMmﬁL%Lw.%%E%ﬁm%kfﬁﬁﬁ#_m$w
RENCH () ICFLWETIUL,

T = (0'1_0'3)d/2
= 250 bar

End. 2, BARBRICBWT, EHHEENG T EEIRR (Op/OZ) & DIz kD & 5 7 BilE
»H5.

=S (3)
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FENEL, SATELHNBMEBL= > PN EDEEEICL - TRETIENCLBLDTHD
E¥ 5L,

o P
0 Z

DR N LD, 22T, o1 A TENDEEEE, pof Bl PNLDEE (01 <p,), 8-
BHIEE. BEENFIATENLAREEL PNLEDEBEEE (4T) ZHcL33LnTHS
E¥ 5Lk,

AT = dp/(p:— 4dp) + a (5)

EhB. ZIT, a  KEERE. p2izER, BEENSATELVRICHEMERET S 2 L
PFIcEsbneT e, 2OEFMHE (Lo,

Lae = 4p/(p2— p.) (6)

=dp-g (dp=p.— p) (4)

EhB. 2T, @ BHEDEE.

72 21E, FA T ELDFEH20kn, 100km, 3 L F200kmDHEIDOWT, FHEN dp - 4T -
Lo 3L 202 k@I (BLWFig 17238). 72'7L, a=48x107°/C (Skinner,
1966), £ 72 oo B LV p 3t BREL LA THRICIZZIIEHE L LV DTENEFN p2=32g/cr,
p=25g/m (Z®REHE~7=) &L

R =20kmo) - =
7o o dp = 05lg/am
4T 3,900 C
Lq - 73 %
R= 100kmo) & &
8 dp = 0.10g/cmw
pe e AT = 670C
02 . L =14 %

1000- R= 200kmo & &
dp = 0.05g/cr
4T = 330 C
Lo =7 %

s LR L AT, EHEIOmEE D/
150- A TENTIILELFNILED L .,

0 20 o 0o 200 K™ TiE, 100kmdF A TELEE L BAT Y

Oiameter of  Diapir I ThHAH) . BFEGRDBE, WEMEK

Fig. 17. Graphical relationship between the diameter BEBDFEDP LA T, HERENBNH

of diapir and 4p, 4T and Lq. M (=7=) 2FATHWRIEIIHEETDH

b, IEZEDIINBOKREIIZTEL

Ty, BEEYAEARTICULELREZRZI L LS THTU. EFHEERDOBE, FORED
BFHEOBAEZ FA TOL2IEMICHZ2HME S WD, HlEo= 7y HFEL, ORI, B
W22 b e 180CHEBEENHDENETILTT, FATENLELTRSLERLI2ENE
£ LB biTTHSD. Onuki (1963, 1965) (3, db EILHIc 570§ 5 BIREAEEHE (BEF5EKNIT
PEBESE - HAESRL &) 3T XTEECUCEAL -HBE8EKT, 54 - P¥ENIc L3t
BT AHEPELDOTENEBRNTWE, ZHUTLZAZIE, TNHIEELEVEREDERT

l

01 -1
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Hotzdb b, BOEENC L > TRATARENTHRED L ) LEH - 2hi% Xk TICE- 2 REHE
LEZ595. CNLDBEERBNSHAHEEDG LA L E, F 10D SA TENADIBFEELZEEZ D
ZELITHo L TIERERNLLDTIE V.

4. TRFRH

EBRIZENL, PALAADTRYRIZEE - OTAEELOMGICBWTHBICELT S 2
& hE S 11T v B (Raleigh, 1968 ; Carter and Ave’Lallemant, 1970; Raleigh and Kirby, 1970).
TnsickdE, BZoNEHET TOEET) RIMEEHEB (S50 FAHEHRE) » 5 &R
B RV T A®EFB) ok~ {1104 [001] — {0kl } [ 100]— (010) [100] & Z=fLL T <.
b3, X275 FERABLTRFCARLNZLDTH B9, 20k TEM T THOBE
oL RBOBIROH 5 Z 2R Tv 5 (Blacic and Christie, 1971; Green and Rad-
cliffe, 1972c 7z &' ).

Green and Radcliffe (1972b, ¢) 3 RERDEE 1A L AAIC {0kl [100] TN HH T &
b, EIZZDOTRNFBOEHRROEICEE L THFEML TEMBE 21Tk -72. #Ho13,
Raleigh and Kirby (1970) n &R ERIC L > THEL N> TNz DWW TEBE 2174 > 72. Ra-
leigh & NEERIZZIE 114 ~ 9 kbay, {BE800~1,500C, #/E15 kbar, U 3 A4 #E 107~ 107%/sec
DEHTIT b T3, BEOFERIIXRDB) THD. Tibb, ZHOTXY)FFRDNEKIEM
(800~900C ) T, rectangular loop DRFES A EM L, BEYORIEICE T 2T HFD
RENALNT., BRI b E, B ERAL TEEYE2NN Z 2, TXODBFIIKREICHEL - H
WL T F2, 2o LAESICL), BEONRESE (100) 12FAT % HRERLDEE~D
Wz 247k, —F, ENEREANT LEAENMIZZ DL % HAKEM DEEIZ B v THIREM
IS EDIFENS. ZDOLBAEMIINREMOBEICH L TITERT 5%, BAHETIIEA
ETEMTEE ). FHREMDEEZBITE 2D L 5 Z8EIE, BNCARNZEFEERDDLALA
APRTLNDEE S E—TH5. S5I2EE (1,200C L E) TlE, 58 A EMIZISLELL &
%), (001) (ZPAT MBI 7 0 AN 24770\, B %12 (3 [010] (2 & #h % & - prismatic sub-
grain 22 Y 5 .

Phakey et al. (1972) (325 /1 1.5~ 12.8 kbar, (r 3 2% % 104~ 10~%/sec, i&/&E600~1,250 C
DEHETTOEREITL W TEMBE 21T - 248, KOOI ) B E{Lr RodH L7z,
AL L DALIZ800T 7 5 L, 1,000C TIHIZIZTHEMNCHEET S, ECICRENEFL iGM
T3, BEEDLONDEI L b2 WHEEE D 5. 600C TRk FESHZ T 57507 T
HdH, 800CLET7a 23X, 1,000CLALTEREE % &L ->T 5. /2, (KIETIZ
LY AEMA BT 55, EEIC B L2 THIREM ML T <.

Blacic and Christie (1973) (2277 19 kbar, 0 §° 2% 7.5 X 107¢/sec, iEEE800C 1 & 1X900
CHOEBTTEREZTL 272, WTHDRETL LHAEMIBEINS. ZONN—F—Z « X
27 F Wix800C T3 [001] DA TH - 7257, 900C T3 [001] & [100] o 2 Fgasdh ) =9 % [100]
HEDLDOHWEBT B A EHLN. 72, 800C Ti3 (100) 3 L r {110} 12 BT %E
¥ 27, (001) (2F477%c x> 27N> F, (001) {2F4T7 dense tangled zone 7x ¥ D FEH A
L7z,

Boland (1974) i3 2t 77 3.6 kbar, * 3" 2% & 107"/sec, iR E800C D&M T TER 1T - 72.
COFEETT (101) BLY (110) D2 HRDENR 7 A FHBEIN, N—F—R - X2 b )LiZ
[001] I N7z T 2 FONDERSFTIZ, HRERLIZD % bRAEEHBL, —Bic K
BALIIRRR 77y 7OEICHE T2 L0502 EnH LN,

Carter and Ave’'Lallemant (1970)ic & % &, U $AEEH' 107%/sec DEE1,050C T, Phakey
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a
FEATURE 842z \ 8o 4|2
g 1333 a\ﬁ : |28
DIVISION a5 8§§ CRNERAS
1300 NE
X~ (010) [100) regime N S
1200 7 higrz;s‘t‘\\ g §
{okil 100 regime - \
\\ W \
:5"00‘\\ higher [Okl} (100] ™~ E = §
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Fig. 18. Predominant slip system and dislocation features in experimentally deformed
olivines as functions of temperature and strain-rate. (Compiled from several
authors.)

et al (1972)12 k2 & 1074~ 10"%/sec D1, 250C CHEEZDE T N HALN T 5.

DENEER - BEZERY®B AT 2, £ L T Carter and Ave'Lallemant (1970) »{E 8§~
N ZnEAL, B L Green and Radcliffe (1972b, c) iz X 3 { 0kl | [ 100 ] To#hiiEE N %1tk
b, BEZGENERIZ, ZBREENICE L TUIITRD S DDEBICK ST E I EATE L. T4
bbb, Fig. 18|27k 3 &k 91z, {110{[001] regime, lower { Okl } [100] regime, higher { Okl |
[100] regime, highest { Okl} [ 100] regime, (010) [100] regime * EFX N 2. R EIL S5
#15 kbar (EMRBNDERIIELZDOKEZNDERNTIT LN THBENT, TXTINEICH
EL a4 VL72) DBAEDIRE - VTAEERBERLTHE. DALAADEE, BKE
DRFRIL, ARG EDFHICHRNTEOHEBILIE LD TREWEINTWES.

BHEBORFHIIKRDBE) TH 5.
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{110}[ 001] regime

FTNFR {1104[ 001 | 0T 2B TH S, TN FOREIFEEICALNS. FRELIC
XL ABMOEEIE L, ML LEABMDALLLEEEALHS.

Lower {0kl | [ 100 ] regime

{0k1{[100] §XD ) LOKIBEKT, TN HFORETHBOTLNS.
Higher { Okl |{[ 100 ] regime

{0k1 {[100] XN ) LOEIRMEBT, (100) (24T % N REMDEBENK TRH T LN
5. ZOMEBOH L, HEHEEMTEIRDELALNEZELHEH, BENLERE LI
WL - WRLTw . 72, BEDOER L LICHREMDED R ZENIHBICL 5.

Highest { Okl}[ 100 ] regime

Z MDFAEIE prismatic subgrain NDFEGEIC L o TR DT LN E. XD FIZFo72(REL X
Ve,

(010) [100] regime

3N & (010) [100) nE# T 25HBTH 5.

IDEh, BRBICELTAREE L TROLDHH L. LRAEMIIHT 2 FREMOLE
I3EiB regime (3 5 &m0 ), AREMD LR - LHAEMD 70 2T Lo -EIE#ED
EEEIC A BI3EZE L (. 272, higher { Okl {[ 100 ] regime {Fif % & Bk Skiod B
AEHLNALIZELHS.

UEICK G L ERESFEFEBICETFERDLALAATHREINERFREEL LAY TA
5r, {OkI{[100] 30D RDFEE) - TN A& FAREMDBEDIFF - IR T D EME - %
DENIHEED H AT, BEFHERDER ML higher { 0kl {[100] regime ) 5 HAK IR B DFEIH
Xt 9 5.

5. BRI

WL EI > PV BT 2 REIERIL, ZERBEROELS T AT — 2 2By TiT,
TBUVTARETHEITTD [EF7)—7) EA%XLTEw. ThET, EF27)—71CBT5%
C DBHHDBEIN T3 (72 & 213, Garofalo, 1965; )1}, 19741280 . €® 7 ) —73, £%
HECHEEED L, R 7 ) — 7L 7 ) =T RIS B I ENTE L. INLIZERBICIZZEN
FR=a— Lt ifBEE=a—F CRBICHIET S, EH 2 —7TEE(7)IZRNDERR (Dorn
DR) TRENDBZ ED S\,

. _ #bD T \n
7 = A (—ﬂ—) )

kT
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) — T RAILT B .

INEFTRESINLEE7 ) —7THBZDI DL, ELLNDELTRDEINHIFLNS.

- TRWAE-E
Diffusion creep
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Dislocation creep
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Nabarro creep
Lattice diffusion model n=3
Dislocation core diffusion model n=>5
High temperature recovery creep
Edge climbing model n=45
Jog-dragging screw model n==6
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WHEKES) % L 5. Nabarro (1948) & Herring (1950) (2 4% T4 #kic & 2 DL, FH 7))
— 7RI

y = (6D/L?) (z2/kT) (8)
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Fig. 19. Temperature/strain-rate relation calculated from some creep equations and
different value of stress.
1: High temperature recovery creep (edge climbing model). At ¢=5 kbars.
1’: High temperature recovery creep (edge climbing model). At ¢=250 bars
(this study).
Micro-creep. At =5 kbars.
Nabarro creep (lattice diffusion model). At ¢=5 kbars.
Nabarro creep (dislocation-core diffusion model). At ¢=5 kbars.
Subgrain creep. At =25 kbars.
Nabarro-Herring creep. At ¢=5 kbars.
Obs (dotted area): Estimation from the observation of the dislocation substruc-
tures (see Fig. 18).
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Emplacement Mechanism of the Miyamori

Ultrabasic Rock Body, Kitakami Mountainland, Northeast Japan

Takaaki Fukudome

Abstract

The Miyamori ultrabasic rock body which intrudes the Paleozoic strata in the Kitakami mountain-
land, Northeast Honshu, Japan, is examined from deformation mechanism and kinematical point of view.
Peridotites in this ultrabasic rock body show textures of a tectonite, and have a strong lattice preferred
orientation. Layerings (S,), mineral lineations (L,), schistosities (S;) and lineations (L,) defined by the
elongation of olivine crystals are all well developed. S, and L, are parallel to S, and L,, respectively.
The dimensional fabric of alivine is classified into two types, S-type and B-type; they are approximated
a flattening type of Flinn’s strain-ellipsoids and a constriction type, respectively. The latter is dominant,
and often shows a feature of B-tectonite.

No marked rotation of the ultrabasic rock body during and after serpentinization was corroborated by
the measurment of CRM. A detailed analysis of the internal structure was mainly made in the south-
eastern area of the rock body (i.e. subarea I) where the degree of serpentinization is minimal and the
deformation structure is well preserved extensively.

The slip system determined by kink band in olivines is { Okl | [ 100]. This slip system corresponds
to so-called “pencil glide”, and 1s in harmony with the B-tectonitic feature of the dimensional fabric. The slip
direction is always close to the elongation of olivine, with a small angle. The statistically determined
preferred orientation of [100], Z-max, is also often oblique to L, at a small angle. This deviation may
be regarded as a result of the simple shear flow. Accordingly, the flow elements are assimilated into the
lattice and the dimensional fabric elements. The plane, direction and sense of shearing movement in each
portion of the body, were determined from their geometrical relations. As shown in Fig. 6, the sense of
shearing movement thus determined from the northern part of subarea [ is of “thrust type”, while, that
of the southern part is of “normal-fault type”. The g-diagram of S, and the L-diagram of L, show an
elliptic conical fold-like feature; its central axis gently plunges toward the south and the short axis of
elliptic section is nearly horizontal. Combining with the disposition of S, and L, on the structural map, an
elliptic paraboidal structure was obtained. Its principal axis may coincide with the mean direction of
movement. Such a paraboidal structure is regarded as a structure made by putting the elliptic con-
ical anticline on the elliptic conical syncline. In synthesizing the patterns of S, and L, with the inverse
relation of the shear sense, the Hagen-Poiseuille laminar flow model was adopted to deduce the kinemat-
ics of emplacement at subarea I This flow can only be generated by a diapiric upwelling, not a lateral
compression. Inclined axis of emplacement, obtained from the A-diagram of Sc and the L-diagram of Lc,
is N20°W, 30°S. It is interpreted that the Miyamori body is probably a fragment of mantle diapir which
originated at the low-velocity layer of the upper mantle.

Dislocation substructures in olivine were investigated by the use of the oxidation decoration method.
The most characteristic feature of dislocation in olivine of the Miyamori peridotite is the coexistence of
slip band and kink walls. All small loops, rectangular loops, tanglings and dipoles were observed. An
edge component of dislocation is dominant over a screw component. Dislocation densities and wall spac-
ings are 1.0 x 107/cm? and 150um, on the average throughout the body. Deformation conditions were es-
timated by comparison of the dislocation substructures with the results of recent experiméntal studies
made by several workers. The flow stress was about 250 bars, as derived from dislocation density. This
corresponds to 10 bars/km of buoyancy gradient, and 0.1 g /cr of density difference, assuming that the
diameter of the diapir is 100 km. This difference in density may be attributed to super-heating and/or
inclusion of liquid phase within the diapir.
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Judging from the dislocation substructures, the deformation-rate controlling mechanism is slip + edge
climbing. Therefore, the application of Weertman’s creep theory (high temperature recovery creep theory)
can be approved. T — 7 curve, calculated from his theoretical equation, is concordant with the deformation

conditions estimated by the observation of dislocations.
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Plate 1

Photographs showing the mode of occurrence of peridotites and basic rocks in outcrops of the

Miyamori ultrabasic body.

Fig. 1. Relation between the Miyamori ultrabasic body and Takasunoyama Formation. (See Fig. 1.)
Locality : Road cutting of Ogami-toge (Og in Fig. 5).

Fig. 2. Clot-like occurrence of partial fusion products in the peridotite (arrowed), having a indistinct
contact. Dimension: about 25 cm x 70 cm. Locality: CIff, 500m north of Gorin-toge.

Fig. 3. Diabase dyke (D) intruded into the Miyamori peridotite (P), having sharp contacts. Locality:
Western part of Akazawa-gawa.

Fig. 4. Layered structure (Layering: S,) of peridotite. Locality : Mouth of Otomo River (Loc. No. M-
26).

Fig. 5. Layered structure of peridotite. Darker part shows clinopyroxenite layer. Locality: Near to
Tatesawa.

Fig. 6. Layering in the Miyamori peridotite. C shows clinopyroxenite layer. Locality: Cutting of Tase
Forest-Road.
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Plate 2 T. Fukudome: Emplacement Mechanism




Plate 2

Fig. 1. Negative photograph of peridotite thin-section viewed between crossed polarizers showing a
porphyroclastic texture. Elongate porphyroclasts define a dimensional preferred orientation (i. e.
schistosity : S,). Scale bar in figure represents 2.0 mm. Sample No. M-32c.

Fig. 2. Negative photograph of peridotite thin-section viewed between crossed polarizers. White bleb-
like minerals whose row defines a lineation (L,) are Cr-spinels. Scale bar in figure represents 2.0

mm. Sample No. M-07.



Plate 3

Typical substructures developed in decorated olivine crystals in the Miyamori peridotite.

Fig. 1. Example of slip band composed of high density of dislocation. Dislocation line is perpendicular
to photograph, and slip plane is (010). See textfigure (Fig. 13). Labeled 100, 010 and 001 are
plunging directions of zone-axis of olivine crystal. Angle of plunge is qualitatively as a length
of line. The long line represents nearly horizontal direction, the shorter neary vertical. Sample
No. M-22-d. Scale bar, 10 um (x 2,300).

Fig. 2. Example of subgrain. Dislocations trending across the bands are [100] screws (S) and can be
seen to bow out where they are pinned at band boundaries (K). Bowing-out part is indicated
by arrow. Sample No. M-17-d. x 2,300.
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Plate 4

Fig. 1. Dislocation pits. Dislocation line is perpendicular to the photograph. Sample No. M-32d.
x 1,600 (scale bar, 10 gm).

Fig. 2. Homogeneous array of dislocations. Note dislocations of a little mixed component. Sample
No. M-32-d. x 1,600.

Fig. 3. Arrangement of b =[100] dislocations. Slip plane is (010). Sample No. M-12-d. x 1,600.

Fig. 4. En échelon array of { Okl | slip planes within slip band. Sample No. M-32-d. x 1,600.



Plate 5

Fig. 1. Slip band. Slip plane is {0kl | . Sample No. M-12-d. x 1,600 (scale bar, 10 xm).

Fig. 2. Slip band. Slip plane is (010). Angle of intersection between slip plane and band is 65°.
Sample No. M-22-d. x 1,600.

Fig. 3. Slip bands showing high dislocation density. Sample No. M-22-d. x 1,600.

Fig. 4. Slip band. Sample No. M-32-d. x 1,600.
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Plate 6

Fig. 1. Slip band. Sample No. M-12-d. x 1,600 (scale bar, 10 xm).

Fig. 2. Northeast-trending slip bands of very high dislocation density are separated by region of
distinctly lower densities. Sample No. M-32-d. x 1,600.

Fig. 3. Intersecting sets of slip bands. Sample No. M-32-d. x 1,600.

Fig. 4. Development of intersecting slip bands. Sample No. M-32-d. x 1,600.



Plate 7
Fig. 1. Development of intersecting slip bands. Sample No. M-22-d. x 1,600 (scale bar, 10 um).
Fig. 2. Formation of kink wall. [100] screw (arrowed) pinned to their edge components in the band
boundaries bow-out within the wall (K). Sample No. M-12-d. x 1,600.
Fig. 3. Kink wall. Screw dislocations (S) transverse to kink band are pinned at kink wall and
bow-out within band. Sample No. M-17-d. x 1,600.
Fig. 4. Development of slip band (X) and kink wall (K). Sample No. M-32-d. x 1,600.
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Plate 8

Fig. 1. Development of typical kink wall. This wall corresponds to KBB. Sample No. M-17-d. x 1,600
(scale bar 10 gm).

Fig. 2. Development of micro kink-walls (M). Spacing of walls is about 20 um. These walls are not
visible under crossed nicols. Sample No. M-32-d. x 1,600.

Fig. 3. Tangling of dislocations. Sample No. M-12-d. x 1,600.

Fig. 4. Tangling of dislocations, curved segment resulted from cross-slip and/or climb. Sample No.
M-32-d. x 1,600.



Plate 9

Fig. 1. The tangle dislocations that are distributed fairly uniformly throughout the crystal. Sample
No. M-32-d. x 1,600 (scale bar, 10 gm).

Fig. 2. Complicated arrangement of free dislocations. Tangling and cluster of small circular loops
(L). Sample No. M-07-d. x 1,600.

Fig. 3. Dislocation dipole (a pair of edge dislocations having opposite sign). Labeled D. Sample No.
M-17-d. x 1,600.

Fig. 4. Small circular loop (L) emitted from dislocation dipole (D). This process is rised by climbing.
Sample No. M-17-d. x 1,600.
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Plate 10

Fig. 1. Good example showing a small circular loop (L) emitted from dipole (D). Sample No.
M-17-d. x 1,600, (scale bar, 10 um).

Fig. 2. Curved dislocation producing many dipoles (D) which transform into loops and then split
into smaller loop (L). Sample No. M-22-d. x 1,600.

Fig. 3. Rectangular loops. Remark the edge component is longer than the screw component. Sample
No. M-12-d. x 1,600.

Fig. 4. Rectangular small loop. Sample No. M-07-d. x 1,600.



Plate 11

Fig. 1. Rectangular loops. Sample No. M-12d. x 1,600 (scale bar, 10 um).

Fig. 2. The straight screw dislocations with a small.step are pinned at kink wall (labeled K). This
small step (S) is on the (010) slip plane, therefore, that is not a jog but a kink. Sample No.
M-12-d. x 1,600.

Fig. 3. Pile-up array of dislocations within the kink band, which indicates a process of strain
hardening. Sample No. M-17-d. x 1,600.

Fig. 4. Net-work sub-boundaries (arrowed). Sample No. M-12-d. x 1,600.
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