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FASEMREEANBER. BREMER, UNBEXEERTREREA S, X, &
KEMMUNBEERERE NWW AR TFRAKNELRE, K3 18.5 km, EBLNY 20
km?, RIMH WSS BN THTENR. B RBRALREFTREARTE
BAFEMME, TEHPARMGHE. ARFERERSCETIRMREESEXAR. B
AR NS REANONE, ANRFAS—RDETERE, I HR R0 R
WA, HTZRAARPBRASBLERNEE, SRASTERANETFITRREEN
RERIEY, KEEMY 295°—325°, HiH SW, §ifik 55°—85°, X HLEBRARSHW
MEEERRETR, EERABERERBE, TESRABEE=RUE — 0k,
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RERBMEY L 5% —15%, RALEE HERR, AR BSAR5r, FHEERE TR
AR, RERSIBERIAHFR, KME0, FARETFITERETE, MRaRRE
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TARERIESE, EMNTRERN 107°/s—107%/s, BEHR 600—700C KA T, MHMANMAE
B ELENED, BHENARRERERE PR A ELRY 8BS (AU 2
B ERIRE.
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S TRANMIBEREKR M ERETH, BUSERESRGTBHINER, —
MIESOCU L FHRER UEARNEEEREERMTREBIN=YM, ERAUSE
BZE, GREREMENEERRGT, R48Y8. BINER, REBSXGTAHER
ORI, UEFNEE, XVUMMAERST 1000CEE RS TELH T LARLE 2 vl H
BB HERL 3, RBA R AL R BR R,

MRWR SR ENERA S, AESTMUEAHAENFE (B3, 4, 5) XA
ZFTHESERELE.
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7). FEFEVRIN, ARSI ESPRBASERHNENRBRA (010) (100],
RARHEER (100 AR, XEHENERBRAGERBESRISE Y, @
WMBEMERIL SRR,
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BIRIIEEMRL, (ISR PETREE, XEBNETHEIANERNEEY Y b ZEMH
BEKMMEEEROBEAXE., FamBmsiismsias, X#hd 558 RNE
ABTEEN B TFBHETHEMATL, EANESAFHBNESAERE.

B, EEHAFRIMETITABMASNESESEREH. M XARANLREEHREGN
WaEY, UG ERE. BELXHT (T>100C, P>1000MPa) A RENBELE &
iR, EHERMEPFRAEHMMEREISELFVA G . RN ESBRE PHFE
ERERANFERRBRRASRZEHN N —LIE.
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REBAANERRLENEE, MH, SHEBANESS, AEAHEXVINAR (BRA
3, 4, 5), HWFEMENMBAMMENRN, WILEK, BHABRBBEEELHT
BEHESHEMRBESRE. Z40VAN, BRABNESKBRES PRBEGOREBRASH
AERBEET 1000C, RFT LA UHEERNIHOBHERS) TEBALHEA
AERBE AN 600—900C, RET LHBTH—THRERHELAE, EERU
HWBAULE BRI EE.
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BEENE) RAEEREEZNEEA —EMWRBXR. Hit, sfUAAMEE Adf
BEE. UARE (UHERE MHITESRNEARLHNESREREERS Kb
BRARNBEMAZERN S, 200464 B B 3238 B R
FHMPTE - R g (1970) B R B KA #RU),
€= A + 8, exp(— AH/RT) ¢}
R, A=6.2X10° (EBFRE), n=2.4 (XBRHEH), R=1.987 Car * mole™' « °K~!
(BEASEEY), aAH B¥IEHE, M TFHEE AH=120 T&/BHF™. F£, () AT
BXH:
g=6.2 X 10°+0%* « exp[— (120 FF / 34 F)/RT] (2)
4.1 BHUBEE
4.1.1 REXERMNN 06,—8)
FTYRERABHUEEEBRTEAABLKD, ELPFRERTERN S, MW OR
BAERKY R RS SRS EE A RAOER, HEARBERAN.
3 —8,=K:G+b-p
Kb, K ALEAMBRE, CHP YN UIKER, 6 T YPABNAKITEE, c HEH
PEEEE, n W XBARE. REZRBUUTRIEZRARK:
8, — 0, = 9.35 X 1073p"50) (3)
0, — 8, =K +G b+ p»s0¢ 4
(4) X$, K=3, G=6.5X10*MPa, 6=5xX10""cm.
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Table 1 Free dislocation densities of olivine from Songshugou ophiolite

RS X-1 X-2 X-4 X-6
B 5 A 4 4 7 4
% 8% L G K AR (2.5—3.8) X10* (2.5—3.25) X10* (2—5) X10 (2.1—2.75) X10*
BEhifuSE®EESLEL 1.51X108 2.001x108 2.15x 108 1.18Xx 108
BE (cm~?) —2. 487 X108 —3.983x10° —7.75X10% —2.72X10%
A
HREFHER 1.88X108 3.0X10% 3.375X10% 1. 785X 10®

(cm™2)

SHAR WIS GRS 4 MERESHTRETHEMN 19 KARUMAFZRA ISR
38, BME A BN ENTEHEER e=2.51X10%cm2, RARIR (3) M 4) A
B AR ES A BT R B AW sh 2 % M 5 2 51% 148. 1 MPa #1 154. 5 MPa, ¥
¥J% 151. 3 MPa,

4.1.2 WMABEE (¢) MKHHE (O

B A R M S PR A A B SE, BRHERBER 100CER,. B T=

973°K. 6=151.3 MPa fRABESET AR (2), BAMUMERANARMERE (6) X
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1.17X107%/s, $#88=151.3 MPa fl ¢ =1.17X107%/s RALK 7=8/3¢ , RIGHB NN
WHE (p X 4.31X10% Pas,
4.2 TBRNE
4.2.1 MEERNAN (6,—3,)
Releigh Ul TwissEGRETFANESERNNZARBXENHAI2SRAKX,
3 — &y =190 +d! (5)
0, —d=180+d7! (6)
P MR E 4 MR P 120 MR A ERRERITRIT, X FHEN 1. 636um, R
ALK (5) 1 (6), RI\ERSH45r51% 110 MPa # 116. 1 MPa, ¥4 113.0 MPa,
4.2.2 WAER (&) MEWEE
ROV RNERBEALN 100008 H, ¥ T=1273°K, =113 MPa R AR RER

AR Q2), BUESNE BN R EE (8) H1.307X107%/s, {#£ =113 MPa fl ¢ =1. 307
X107/s RALK 7=0/38, REBWME () X 2.88X10"Pas,
4.3 FITSHLERINE
4.3.1 MBERNAN (5,—38)

HEELARERALRERRY, SARLERNE (D) 5EFNS (6,—6) BREX
XF, —BEERXNR.

8, 8 =A-D"

Twiss ML EREVYHYEUAEFTRE, STHEGRNERA. mHSFN 14.6 A

0.680%1, TR, LXAEN.
8, — & = 14.6 + D% ¢))

K, (86,—8) WHAN MPa, DBHAN um,

MM AERMRE 4 MERP 10 SELRMRANERTET, HFBHER
0.89xm, A (7) Xt HBMEEFN H{ARN 15. 8 MPa,
4.3.2 WMAEE (&) MMEME

B O SBEER/RFERNEBE —RL7E 1200C UL, ¥ T=1473°K, §=15.8 MPa
RABREEERAR ), BHRAHESELRTHREER (£) 59.89X107%s, # o
=15.8 MPa #1 € =9.89X107%/s fRALAK p=6/3¢, RBIMWE () X 5.3X10"Pas.
4.4 REF¥EX

KERAHANERETHRE AN AHMETE CANERDERSANEH#THER, 3t
BA=ZHESREERN S, REFRRABWE, FARBEKHERE ASFRRAB B0 R
TRE. Q) AHFESHNFERNERN AME (15.8 Mpa) BERET R EHBBE
WAL S {H (22—50 Mpa) , A AELEREANERNRERG, EHSEELERKER
FERETRHEERTL ROV G B, N2 A {EN 15. 8 Mpa, AR N 9. 89
X107%/s, ¥5¥EBE N 5.3X10" Pas, (2) AR . UMHEE, ESH ., AT FRRENR
HAswE, HERBERT 1000C, £ LBFEN~Y, XEMHRETEBERT L
HEBMEMBRRE—E AR EERERRUT LETREZUNNE, KIELLHN
FEABMREESENS 113 MPa, M EE 1.307X107°%/s REME 2. 88X 10" Pas, 0%
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TX—HEN LB RERE, Q) HHNEBSMESFEHUSIELE, —RARNE
BAHE, HERBEARN 600—700C, MBHMTHEERLERREANERERERNHK
BHEK, HMETHERT LB I HRRARE—ERBREERERBUT EIEX
RENEHHBURRGERNERUMTERD, REEZRN 151. 3 MPa, XK 1.17
X107 /s BRI 4.31X10° Pas RETREX—MBHRERE.,
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(1) REGRHBESHMEPR EARRRZANERET, S0SHTEEIRE
EHARIEN, FHRETENEFRFNERSP.

(2) HUEEBRENMECPRATAREMAMRKEBALS. REBUEASEEY
frskar, WHRE, ESTMUEN, KRBT @R EREEERENSIE, XHhEs
REFERUERDE PRUBBRMTESR MAEEs) ERAES BSHAHEN) Hg
R MBEMBASFENELGR BHME (HUH).

(3) MRS E PR ERNENSE (AL VRS S BHA
B (BBRAS) URUHESSE. MEAHESYNAR, RUFERLENENAER
mER, NESRSHERTMREBERTENERIL.

4) ERHBEREEAESHEALIERS, RSB TAEEELET=0IENES
MR YE: O F—PUHLEEIERRRASIBELSAER, RETRRAERE
R Y BB, HAA i8R A 25 107 15. 8 MPa, HZAEHEEN 9.89X107%/s,
VB R 5.3X10"Pas, @ F_HBHAE TELBAMRERBAHKRE, BMUESE.
B EERNTSN R LHEENIARRRE—EEAMREERERRLALTERE S
BIPIB B ™Y, R @A E R /10 113 MPa, MZEEENR 1.307X107%/s,
KM BE R 2. 88X 107 Pas, @ F=HIUH AR MM A MEBAH, PEXB AR, R
HTFRGEEERBRUZEHNBUARERANERV IR P, HNORBEZRN AR
151.3 MPa, WAFEEN 1.17X107%/s, ¥ % 4. 31 X107 Pas,
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Dislocation Microstructures of Olivine from Songshugou
Ophiolite and Their Rheological Implications

Dong Yunpeng, Zhou Dingwu, Liu Liang
(Department of Geology, Northwest University, Xi’an 710069)
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Abstract

Dislocation microstructures of olivine from metaperidotite of Songshugou ophiolite in
eastern Qinling were studied by means of transmission electron microscope (TEM), and
the result shows that there exist several kinds of dislocations, such as free dislocations,
dislocation walls , subgrains , dislocation bows and dislocation loops . These dislocation
microstructures resulted from complex creep of olivine in the process of high temperature
plastic flow in the upper mantle . According to the average free dislocation density of
olivine (2.51X10°cm™?) and the average size of subgrains (1. 6364m), their flow stresses
(8, —463), flow strain rate (¢) and viscosity () should be 151.3 MPa, 1.17 X107%/s,
4.31X10% Pas and 113. 0 MPa, 1.307X107%/s, 2.88X 10" Pas, respectively. Based on
the average size of recrystallizations (0. 89um), it is estimated that the flow stress of the
upper mantle is about 15. 8 Mpa, the flow strain rate about 9. 89 X107%/s, and the viscosi-
ty about 5.3X 10" Pas. These different types of dislocations suggest the different phases

of plastic deformation that the host mineral experienced.
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