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Mylonites in the Dabie Mountain orogen

XU Shu-tong', WU Wei-ping!, LIU Yi-can?, LU Yi-qun' and WANG De-hua'
(1. Anhui Institute of Geology, Hefei 230001, China; 2. CAS Key Laboratory of Crust-Mantle Materials and Environments,
School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China)

Abstract: Mylonites in the Dabie orogen are fault and shear zone related rocks formed under metamorphic condi-
tions. They can be divided into greenschist, amphibolite, granulite, and eclogite facies mylonites. The main cri-
terion for identifying the mylonites in the Dabie Mountain is the ductile (plastic) deformation of index minerals
of the constituent metamorphic facies. This is clearly different from the former definition and description of my-
lonite. Formation epoch of the mylonites in the Dabie Mountain was approximately the same as (or a little later
than) that of peak metamorphism of their host rocks. From older to younger, the series follows the order eclo-
gite facies mylonite— granulite facies mylonite — amphibolite facies mylonite— greenschist facies mylonite.
According to lithology and texture, the mylonites can be further divided into second and third subclasses if neces-
sary. Former mylonites of eclogite and granulite facies are always superimposed by the later facies and show the
appearance of amphibolite or even greenschist facies mylonites; the earlier formed mylonites are thus preserved as
relics in their retrograded products. Mylonites in the low-grade metamorphic rocks in southern and northern
Dabie Mountain only experienced the metamorphic history of greenschist and amphibolite facies mylonitization
during the Paleozoic-Triassic period.

Key words: Dabie orogen; mylonite; metamorphic facies; ductile deformation; dynanmic recrystallization
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Fig. 1 Geological sketch map of the Dabie Mountain after Xu Shutong ez a/. 2010
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(D—Guishan-Meishan fault buried = @—Tongcheng-Tongbo brittle fault @—Tongcheng-Tongbo ductile shear zone @—Shuihou-Luotian-
Macheng ductile shear zone (©—Taihu-zhangjiabang-Tachua ductile shear zone ©—South segment of Tan-Lu fault (D—Shangcheng-Macheng fault
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Table 1 Isotopic ages of peak and retrograded metamorphism of UHP terranes of the Dabie Mountain
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Fig. 2 Photomicrographs of greennschist facies mylonites in the Dabie Mountain crossed polar)
a—BY )3 @ INAE 2 2 AR ISR B BE AR 8 (I )7 881045-1), A B H(QM ki, HHCURIE G, B = BH(BDE M A, B R IFHEE; b—8I1
HOMIE S AR WA RS (B T 881045-2)F BB (B XA BRI (Q WIS EL & KN ZLLEE 13 ML H
S A AR B A B BE AR S G 8810308-3), AHCAH(PDREREE R, AR FESEL &, ML EHA(EpDRFAKABEY: d—K
=W FEMLT, G EHEA R REEE, A RQREAE, B4 FLHUIRE ), 7] 88 B 75 2% (dislocation creep)i& i, BHESM kAL,
AR FRAB A #r kR AR 2 ) 7 |

a—greenschist facies felsic mylonite( thin-section 881045-1)close to shaear zone 2)» quartz porphyroclast(Q) with grain size reduction and wavy ex-

tinction, biotite (Bi) with preferred orientation defined foliation: b—greenscist facies tonolitic mylonite( thin-section 881045-2), with mica-fish(Bi)

and quartz porphyroclast (Q), showing dynamic recrystallization: c—greenschist facies quartz keratophyre mylonite ( thin-section 8810308-3) in

ML(Fig.1), the plagioclase( Pl porphyroclast showing brittle fratures, quartz showing dynamic recrystallization, grain size reduction in epidote

which is the retrograded products of plagioclase: d—greenschist fscies quartz mylonite in ML{Fig. 1), myrmekitic texture in quartzis postulated to

be from dislocation creep: arrows show relative movement direction
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Fig. 3 Photomicrographs of amphibolite facies mylonites in the Dabie Mountain  crossed polar)
a— B 18 TG B B A 7K s R 2 A I A A ARHE A IR AR 40 R BE A 5 (38 7 881058), BB Ay B4 4 22 [ I A I A (CHbD, 27 9 48 48
HERHC R A A, T BEAL T BT VI B 5B AR EAL, BB A AHE A N R RS b—¥ELIE IR TG B0 A M NS RHE A I R e E (H
829058, A A (PDII & & E L S B AR, I (HD T B X FREEBE: oML By 45 b 25 I o8 T A 1 40 28 1 BE v
(78 J 8810424-1), KBV B N A (Bar )R 45 I3 ( CorDiE 22 4 458 A (ChD» FHE T8 1 (Czo e SRR LB IE G, 0 G H 3h 35 4 Jh T 4R
Fidk: d— B R IE ECL, 00, M NS AERHE A IR B BER S (R 8810248ad), A A CAmD AR I B R K 00 4 4R 22, 5 B T2 B
TARE ; #73kFR AR X IE BN T ]
a—amphibolite facies mylonite in TG unit at the Lutushipu Power Station { Fig. 1){thin-section 881058, amphibolite porphyroclast (Hb) has been
fully rounded: very fine grained matrix identified to be plagioclase and horblende, mylonite has similar composition to its host rock: plagio-amphi-
bolite {retrograded from granulite facies rocks)s b—amphibolite facies mylonite in TG unit at the Xi’ ertang( thin-section 829058, plagioclase(P1)
dynamically recrystallized as subgrains on the margin of larger crystals, amphibole (Hb) deformed as a asymmetric porphyroclast (amphibolite fish):
c—green schist-blueschist facies mylonite in ML unit (Figl X thin-section 8810424-1),most barrosite { Bar)and crossite( Cor have been retrograded
to chlorite(Chl)» zoisite porphyroclast { Czo)shows undulatory extinction with sub-grains on its margin due to dynamic recrystallization: d—amphi-
bolite facies plagio-amphibolitic mylonite in unit ECL; close to the Longtan Bridge( thin-section 8810248ad)» amphibole( Hb>has been granulated.

stretched and folded: arrows show directions of movement.
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7 8 K WL 3R 38 ( Geological Sorvey of Norways Ml H 25 (dislocation creep) » WA BEEE SR T 4 28
2003). PHULF PEIL R Bazariza AP K 24 HEE.
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Fig. 4 Photographs of granulite facies mylonites in the Dabie Mountain
a—HEF I LA T8 45 AR B a0, B B KR AR R A TR BE AR 2 (B 8434-1), RHE A (PN A 45 i (5 3 4l b AL 3B B o8, B A
(Hy) BZE R A 2B G50, KA BRI, 38 H M S AHBEA S &, IE3TR 6 b— R CARAE D R R 5 A8 A I R 3
BEREE (R 9010664-7), IR TR 4o, BRI Y& LI BRRE S AR A I RHC RBERE 2 BI5E 3K d—BRRLE A M I RS BT BE M5 B8 Sk e
ey Btk ST 8270340); i kR AAMXIZENTT M

a—remnant of granulite facies mylonite at Caijiahe close toYanzihe( thin-section 8434 — :1L), plagioclase(P1) has been granulated by dynamic recrys-

tallization with visible undulatory extinction, lozenge-shaped hypersthene(Hy) is separated by quartz inclusion. Ductile deformation of all of the

feldsparthic minerals indicate the imposition of later amphibolite facies mylonitization. Crossed polars; b—remnant of granulite facies plagio-amphi-

bolite mylonite at Dahe in Tongbo orogen( thin-section 9010664-7» hypersthene (Hy) is ductilely deformed. Natural light; ¢—the outerop of rem-

nant granulite facies mylonite at Ta’ erhe: d—rotated rock fragment by self-breaking of the granulite facies mylonite at the locality as C observation

point 8270340): arrows show the directions of relative movement
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Fig. 5 Photographs of outcrop of eclogite facies mylonites in the Dabie Mountain
a B WEBECESWIT LI 1 km 7276 B 2 W SR (5 989023)K 55 i 1 BRE 7 IS W 25 AH BEAS 2 S (EcD ) CEE D% A8 T T it A )
RIEE R CEUT B E T "B, K27 25 cm, B KA R QIR LE TN A (strain free) X, FIHE FH L (RSB EEBET WM AR
B ARKAFEHERK, BRAFAEREBMNEIRE S, LIk, BEE A N ARG SHSEE S EREMm; b—HEn
RS MRS ES (DM BTEMY R — R EE AN H 8810249, BB A X NK AN BESHERS HhofEHE
hEEAT L R GUURDINE S AR E & R & (ECL)(CIE A 8810250, 974140, B A A TGS A KB ERTE R IFH
T B R £ 2, A 40 0L 5% 1T R IR R 2 4 T B S X PR B A, $E R AR X2 B 7 1 5 AR B — B E 600, 5 Bl Sa T T RIZE) A ]
A & HDEEFERES R A FE RS A LB (RHHBRLNNA ) e AEMIEREEAKD, MEESHEERE REES
o, EE AR T B A7CREDFE S ON 82 13 88102640 K0 L TE &R & i 2 B, DRI 00 M 738 T T o Y GG W 2 4%ty I PB4« B Sk 2R 7 A X
Z3N 7 A
a—the outcrop of remnant eclogite facies mylonite in amphibolite facies felsic mylonite, which is the retrogressive product, at the locality close to
Maowulobservation point 989023), a fragment of eclogite( Ecl) ductilely deformed to asymmetric lensCsomething like “s” porphyroclast), quartz
(Q)deposited in strain free domain, foliation weakly developed, feldspar and quartz apparently stretched, indicating the imposition of amphibolite fa-
cies mylonitization: b—a outcrop of retrograded eclogite facies mylonite in the river bed at Pailous eclogite (Ecl) has been ductilely deformed into a
series of lensCobservation point 8810249): ¢—the outerop of eclogite facies eclogitic mylonite at Shuanghe( observation point 8810250,97414), foli-
ation is defined by stretched garnets and omphacites, some eclogite stripes have deformed into asymmetric folds: d—mineral lineations of large crys-
tals of omphacite on foliation{ locally retrograded to amphibole?;s e—a group of A-folds or sheath folds in calcie-silicates of eclogite facies at the locali-
ty close to Shima (observation point 8810264 ); f—eclogite ductilely deformed into stripe and fold, by the road at Gaogiao in western Dabie Moun-

tains; arrows show directions of relative movement
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Fig. 6 Photomicrographs of microstructure of eclogite facies mylonite in the Dabie Mountain
a— WU T B AR 1 5 1 B BRIE AR A (GO & A (Rw B BB W A8 TE 1 78 B4k iy, AR 8 M G 98401-4-1), K4 A TR AR
R G BE SR ERINA AmD , Gt FIR# 4 A G e S TE AT T F M4 lE 2, 0 B G UG & (Aymy ), BLBEH M I 5 1 BEAR &
WAERZEM, A—#MaERERERTANEMHERENZE(Aym), MERSEREE; b WUAREST(ER 97414- DI M N BT
B A G RR A S AR, 557 J5 G S (Symy Y2 M INE MBS E AT . oA A SR M NS A& T 19 etk 28 7%, 5 Ay it A48
TR S"TER B CR M ATSE, 19990, 1 24 RINBEL, 2 00 5 IR R R 97414-1); d—REHEOR = (B Jr 8810249, A 5b), S HER B E
PR = R FUBE R A 1 B, R R A A (GO 2 E A= B(PO MR A WM BT, KA GRET ¥)H BIRE 6, A%
QBRI B KT BRI 6, TTREh B M BERE EAERE S, 5 G AN SR S ER 2, MEE MK ERES&ARI A LA NS
AEhE KRS, SR S MBS, A A EADGH S A & (Smy, ) AR AT, MR M INE A BER S A A 2 6 %o
AB.CH BRI DN IER A § kR RmAHXZ 507 M

a—the microstructure of eclogite facies eclogitic mylonite at Shuanghe, preferential orientation of stripe-shaped garnet{Gt)and rutile (Rw is formed
by ductile deformation (thin-section 98401-4-1), most omphacite has retrograded to amphibole ( Am>, some symplectite of Gt and omphacite align
sub-parallel to their host minerals (Aymy ) due to later amphibolite facies mylonitization, others keeping perpendicular to their host erystals is the lat-
er one (Sym,); b—a asymmetric porphyroclast of garnet (Gt) in eclogite facies eclogitic mylonite at Shuanghe(thin-section 97414-1);: c—reverse
“S”_shaped fractures in garnet generated by brittle deformation during amphibolite facies mylonitization under simple shear strain{Xu Shutong et
al.» 1999),“1"is the earlier segment and “2” the later( thin-section 97414-1); d—microstructure { thin-section 881024 of country rock of eclogite
at Pailou (the same as Fig. 5b)> ellipsoid gamet{ Gt)and phengite (Ph) behave as ductile deformation, retrogressive plagioclase(Pl)shows undulato-
1y extinction, coarse grained quartz (QJshows no ductile deformation features, this felsic gneiss is dominated by amphibolite facies mylonite with
remnant of eclogite facies mylonite, undeformed symplectite at the upper left corner around Gt is the later symplectite (Smy, ). A~C: natural light.

D: crossed polars: arrows show directions of relative movements

o AN A BE R A L R B R A (B 6avod)  RRIFEMIEM] . RIS G I, A AP g iEA
5 ENAR T KECPATE R R WG A in (Symy O/ RLEEIR ALEEEE A6 AT B AL R A7 AE, B AL
F A A B A AL A (B b A p=3.96 X 10%, R WA 1T 58 BB & P CRIMED

KA A A AT BERR S R E IR AE TEM & B, At A EIME 2 R 00 730~ 770°C » iAE Y Ay
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