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Abstract Gneiss domes are ubiquitous domal structures in all exhumed orogens, and their formation is closely associated with the
thermal-tectonic processes ( magmatism and/or migmatization) in middle-lower crust. Their occurrence indicates that the middle-lower
crust has been exhumed to shallow depth. In general, gneiss domes are primarily cored by granitoid plutons ( with weak or no magmatic
fabrics) and high-grade metamorphic rocks (. g. migmatite) that are immediately margined by granitic gneisses showing magmatic
fabrics, and mantled by high-grade schists and gneisses. Most commonly in the whole evolutionary process, the formation of gneiss
domes will be subject to the contraction regime triggering by the vertical ascent of crustal flow and subsequent extension regime at the
top of the intrusions. Based on the rock assemblages, fabrics, formation mechanism and geological settings of gneiss domes and their
relationship with the crustal flow, we analyzed typical gneiss domes in China and classified these Chinese Phanerozoic gneiss domes and
gneiss dome systems into three types, namely the subduction-related type, the collision-related type and the combination type of
subduction and collision. The subduction-related type is represented by the gneiss domes in the Qinling terrane, the collision-related
type is the North Himalayan gneiss domes and the Yajiang ones in the Songpan-Ganze terrane, and the combination type of subduction-
collision is the Kongur gneiss domes in the northeastern Pamir and the Linzhi gneiss domes in the eastern Gangdese magmatic belt.
Key words Gneiss dome; Subduction; Collision; Exhumation; Mechanism
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R, B LT g A AT IR B L, B T R TE
Hb X b 56 1) K B 46 Tt ( Vanderhaeghe, 2004 ; Whitney et
al. ,2004), REFFREESBENEIRSHERKEERK FRA
K, T U AL 4 e R (B0A 55 ) AT (5058 ) 2H A0 A R AE , JF
PIEBEIR G AR T 5 100 30 R A6 B JRR o B A T B R 2k 3
HI I RTEAG K G 08 B 0 A8 B L S TR BVE T, R B 2
Z 2R84 ( Cascading folds) (8] 1) (Burg et al. , 2004 ; Whitney
et al. , 2004) o HJE, WA K32 W ZA/E T B R RRA 5
%, BV LUR B PRS2 00 T B TE AR B A, dn) L)
S 2 BTG, i TR RBESRTIE L Yin, 2004)

OYARTEH b, RR A E kR L T S A T IR
LA (Amato et al. , 1994 ) 5 & RIS ] 1, DK o 21 B
A1 1L W #B A TE il ( Schneider et al. , 2004; Tinkham and
Marshak , 2004) , B 2 3R T 4 K& 221 AT 5 i 20 2 AR

BT 52A A A SC R s S B s s R (4
Whitney et al. , 2004 )
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Fig. 1  The structure of magma-related gneiss dome ( after
Whitney et al. , 2004 )

The gneiss dome is cored by migmatitic granites with granitic gneiss
in the core’ s margin, and mantled by metasedimentary rocks showing
cascading folds
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TR AL AL B IR IR G o, TR AL b RS, 1 7
LR R BB s AV BT KL DA o 35 14 s o TN 38 RO
FAR RS (BUE = ) S SRR AE , A 1k A% AR
(4N TRAAFIAE B T A ) R 7 A A8 I3 2 A, s R R
E TR ) B XUZE F 3 (Stiibner et al. , 2013) o Xf Ff L4
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WA R A AN R B R A AE B, AR B iU R RS
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TERTREE | P AT R 0 A A A L DL RO A Y TR 25 5
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B (Lee et al., 2004) o ARABLAY A2 5T 0 47 AL A7 A T H K IR
FRRE S B N (Schmidt et al., 2011) Ik (5 H A A7 1
Aston i FRE S B TR AY 18 5K ( Denele et al. , 2009) , 1 24
JRE S B B BT T Barrovian 22 B0 2 B RA
B W TRAZ B A A

SURRRFE TS TET , DR R 55 T A% v ) 300 0 13- 2 L e, ThT
PHER B B2 R SR 1) 0 AR ( Andresen et al. , 20105
Yin, 2004) s S RFTH A, 7 RRE S -5 A Bl 1 PR 2
2272 BE ST IV, TOURR 2H A4 U 2 20 7K - 1, LR 114 437 5 o % [
Velay F ik & 2 % (Ledru et al. , 2001), 3% M 7 4 #& 1 47
Meatiq i K = % ( Andresen et al. , 2010) , DL & 38 E B 82 74
BF Burro 1] F #A 5 7 (Amato et al. , 2011) . U RA S
B LIR A G SUE R BUE 0o 3, B T 0 &R S ml
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Fig.2 World map showing locations of representative gneiss domes (red dots) (after Whitney et al. , 2004)

T RRE S BEAZ R A B AT el A5 T A B, H
L T IR BIR A  BAE b BEA , A% BT s Sk LR A 28
HRAAG I LEEZAE AR (Whitney et al. , 2004) o 4746 FJpfe
B REAL AN e L Y B DDA A R R B A i S
LRAHAE , T AZ I A R TS AR 2 A1 5 BR R 145 R A R L P L
R 2R P, 2 SR A3 AT 5 TOUR K - ) T 3 e A A1) 21
Z L (Gervais et al. , 2004 ) . 74 26 Fr A S 7B, i
SEHGEE LUE RO 3, R LS @R = IR E
B DU TERI Fr RRA 5 0 N TR B G A IR i
BN F, 2D R KA S 0 5 2R SR SR T 5
(Lagarde et al. , 1994; Arnold et al. , 1995; Vanderhaeghe et
al. , 1999; Fisher and Olsen, 2004; Gervais et al. , 2004 ;
Ayarza and Martinez Catalan, 2007)

HHAFOUN BRSSP AR A AL sk i AR TR
JEAT DX BB LA SR A oA 2, 0 3R DA e 4L A 31 9
PEASTE A A RRAE, P IH T AR YRR 1) SR R G a5
PR , 5 AR 25 5y i 5 2 ) S SR LRI IR e K s
N Z I PRSI A s A5 B 3) AR A
F RIC SR 1A SR A A S AR T e i 7 BRE DX S A 365 1
J1 AR R BRYE ( Paterson et al. , 1998) . AR &, i
TR 5 R WL A0 Y e A8 T 2L A DU B 75 3 3 DX I A9 ) 3
N R B SN, BE R DX A8 TR S (A B A (5 R . L
Ob, R R AR BE TR, FLAR A 2o A v 4 B Y DX f) 2
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VUi U 3 3G 7 1 JE 20O A7 T Ok (Paterson et al. , 19985
Vernon, 2000) , Hi T A WAL AR A 5 2% , I I 5 9%

TRENH A B G RGES 55 I (Bl XA 3 07 g &) 77 A=
FRPIBVEAZ T LA, LAY T PSSt T8 22 ) A S 5 5 2 ) i v
TEAVEARTE A , i LA, 5 24 B B A W 88 F0 25 N 8 SR T
G3MTAE 2RO AT LA IR R AELE , 7 10 R A8 T8 L AL X
FRE S BIE B R T AR 438 7

X TARRE S ARZ B RS S BEARTR LT E al R
B TRy E R ATRRAR T A BT AR sl 1L
B Ry, B B dn b BT g 2 32 1L (Spear et al.
2002) A i 44 52 2 357 (Buick and Holland, 1989) Fl il 4 &
Thor-Odin ik 5 & #& ( Norlander et al. , 2002) . 10 & & J7
THT, PR3 1 R S T A PR B0 R o A A AE 0 1Y 22 57, 1%
HRA AL E A B & A -4 A A IR A DU
i, AP 1 R T3 o 5l P 2 P g AL (Fayon et al.
2004 ) , 177 88 350 P 728 SO A DU 28 7 2 e YR 8 B o AR, PR
Vol 3 A R R TRV IR ( Teyssier and Whitney, 2002)
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N R S h IR REAE B R (Reesor and Moore,
1971; Fletcher, 1972; Soula, 1982; Chardon et al. , 1998;
Calvert et al. , 1999; Teyssier and Whitney, 2002 ; Edwards et
al. , 2002; Siddoway et al. , 2004 ) , SR IX — W 52 8] T #
I3 W BRE , BB AR IR AE TR Z 5 00 T 5 B il Tk
IR EL A W AE ] 2 )5 (Lee et al. , 2000; Rolland et al. ,
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JET 5 (Burg et al. , 1984 ; Stipska et al. , 2000) ;2) FRES
PETE LTI e 5 5, 1578 A% 2% o f T i D0 AH G ( Lister
and Davis, 1989 ; Escuder Viruete et al. , 2000; Jolivet et al. ,
2004 ; Tirel et al. , 2004) ;3) 2\ 4% 8k #8495 T 5075 &)
HEBEAY4E B (Duncan, 1984 ; Brown et al. , 1986) ; 4) i A
BEID LT 5B R, 5 42 1 A JR 11 P A 30 20 M il 3t 58
M RE_E TG 5% (Vanderhaeghe et al. , 1999) ;5) J& #1725 45
(crustal necking) [ %5 5 ( Fletcher and Hallet, 2004 ) ;6) 5%
YRS Z J5 1 X 4 [0 55 &% B ( Buck, 19915 Brun et al.
1994) . WAWLAIN A RS S BEMIE -5 3 LU 52 10 %
ARG (Beaumont er al. , 2001) , MARWA “EF NN KA
FREIIE B T M50 55 HOR b 52 A R A 3k R4 A A O
(Lee et al. , 2000; Crowley et al. , 2001) ,

FRRE S R GGG S JTCRE 9 DX 3 RIIBE R < DA
YIBR o FEs G EoR UL, B BRGSO SRR IS
KEAMESR G ST, RO & PN ERIHER, B2
AFTEMEREE BB 2 TEMR ST 75 5T iz 3, i
B PR SR A5, U, e S B — R, A
7 JEURIVRR) 3 A T — R i Ry i ) 3 2R 0T, HOB WA 25 b
TR BAAT, R R S A X p A i R AR
SRIGFE 78 = L (Whitney et al. , 2004; Yin, 2004), # 22
T BRI R AR R 22 RO DU, e N R
BIHE 3 9HE555 DX A T B RO T L AR 3 SR R B UCH R R
o R TERE BT T, A SR REAE AT TR i iR
HE BRI Z — BN B S B RTE R At
BiJy. E, IR —E B AR R R A S R R
o RIS B A3 R 5 BT IR 3l 1 A AL R IR T 5 JR IS
FE IEREE IR AR AKX TR 43 1 R 5 0 A A% T 4 BB 4
(Calvert et al. , 1999; Lee et al. , 2000; Rolland et al. ,
2001) ,

JERREAE FH A 5 vh v A B 3% 1 S5O L 3 i
SRR I BER P B RY B THR R R R B R UL
K)o TRREVEFISZM T 38 L b R 10 43 JE, 38 BT U
ZJE R PRES A . 2 TR R S A [ I ARUAS []
JECFF SR LY H 8330 A7 E , 38 1105 58 0 S5 1 IS R T
AL e 7 R i € 7 3 Js L 5 ELAE DRl b e ) ot ) A
it WUz Sl A A7 3 A 55 T T A 5T H 2EAE T (Ramberg,
1981) , RIRZAUMAIY 7 RS S BERON N & B IR REAE TR
QNS RARAR IR Aguanish | bR & B 1 ( Gervais et
al. , 2004) ,

BT AR ER, RS S 5 AR % A o 22 TR) 1 X 519
BRI 20 : 1) A LB B A a A Sl 2 S 1 (I, L5
K& Bitterroot complex; 77 i Naxos) ; 2) 4 $874F8 i % 24 4 f0
FRIRE S, B RRa S 1B BT A s IR I 2 R 43
(4n, &K Shuswap complex #13% [ Albion-Raft River-Grouse
Creek complex) (5] 3) ; 3) 8 FiA% 2% & BRI ST th T 2OCHE
PRES W2 BOTE AL A e 7 B0 T 220 1 2 5
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HIADFR R, BAEH LR KRR 1Y BE S B e K
YU BBl A4 lf 428 1 11 77 ( Teyssier and Whitney, 2002 ) , fndt 3¢ )
AL AN BTz 2 56k 1L, RO T HEL AR 3 1 e LG R
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R S R AEATE MR R 5 LU S TR i A .
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2007 ; Sanchez Martiner et al. , 2007) , 7E4E B VY fif 42 5. 199 #p
e R vt 7 A 4 B AR JE | Barrovian 75 JR % AE B 1R A o
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i A BT Y) 4 2 (6] [9] R 38 3, 741 SR AR, W1 2k 2L i
RGN Z 0] % & A TR A A AL RIS 8 48R Lugo-
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Fig.5 Representative geological sections across the Lugo dome (after Ayarza et al. , 2007)

(a) the northern cross-section showing Mondonedo nappe, its autochthon and the Ollo de Sapo antiform, accompanied by the extensional detachment;
(b) the southern cross-section, showing the exhumation of the burial Variscan Lugo gneiss dome and the intrusion of the Lugo Castroverdeo granite

B AEAE , VLB R BRE S R IR S R PR 32 3 1L AR rp
SEIEN J1 5 (CELHE T 5 00 1] 3 3l 1) AR RS S 38 G ) g 42 o
( Whitney et al. , 2004) .
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2.1 B RRESE
AT ] R v [ R 2 8] G SRR R 0 i 1
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Fig. 6 The gneiss dome swarm distributed along the Shigar fault in the southern Karakorum terrane ( after Mahéo et al. , 2004 )
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Fig.7 Model for the high-T evolution of the south Karakorum Neogene gneiss domes
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(a) heating and partial melting of the lower crust, induced by heat advection from mantle and crustal magmas; (b) development of diapiric ascent of

the partly melted lower crust

B, BRSO S B AR B R TN e R A
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BL T ER R A RIS R IR IS A SR . IR AR
B PG =W 23 A KA AE B AL R, B
KRR Ao (VPR 54519885 5K [EI 1555 ,1988 5 Xue et al. ,
1996; Wang et al. , 2009) , 7% i 4R #8 fy 499 ~421Ma ( Wang
et al. , 2009) ; 48 i e 1 HE 19 46 b F bR, LA S B 4 £ I
HRRRLE AR R L A (You et al., 1993 5 W 2222 %,

2002) (F 9), Kt Z ML AEWD (1.8 ~ 1.7Ca, 1.5 ~
1.3Ga, 0.98 ~ 0.72Ga) it 5% 7£ Z& 1% Bt A ( Kréner et al. ,
1993 You et al. , 1993; 3 [HFF4 2001 ; 528 2% 2002,
Liu et al. , 2011; Wang et al. , 2011a, b; A3)

ZRU8 Jr A S R AR TT (=8 ) SR AR I U,
TR AL B IR LA T EE R T A A T A4 5 3 s AR
BBy & A-ARA-Ba-RHC AT P a0 B2 1
INEAHF >920°C 1 8.4 ~ 10. 2kbar £cF TR & W 4
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Fig.9 The gneiss domes in the Central Qinling belt of the Early Paleozoic Qinling orogen
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2.2.2 RBELEIE KB R IETER
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R RS A ) EARVE 1 RAR, S0 AR THE VL e SR 44
W5 TR B Z ), LG LA 0 v 7 2 5 A
TSR AR A e fil, B LLE H- i o W2 5105 5
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Fig. 11  The cross-section of the Changzheng gneiss dome in the Yajiang region
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southern Tibet showing the Laguigangri gneiss dome swarm
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ROAERK E) (K44, 2003 3 5K JEVTAF 20115 Gao et al.
2013) , fERBIT HRRE S BRI ER A = SUY HEN =
BERERG 5, AL Iy R A 5 1 (Zeng et al. , 2011) , 3R H]
PR H R S B S A 2 W E R R S R R

P H RS S @A N, RS AT RE HRE
FIHH EE AU FAATE—E M 22 5, (HEVA b B R AR LAY RRAE
AR E R AL o RV R A HG i) Z2 4K B A 2L, S ER
TRAZ BT ER 7 BT R B T TR U &, AR R S ) P A
BT A (i R 55,2011 ) o B SRR B A0 AT T 5 B AL
B, HIIRERIRAE B v R A48 A0 B = BEAE B BT R &
TR v R AN E O NS ORI s
WAE, SEEARHE SR, iEREKERALS,
H¥m R BRIBGEWER, GnZBma, IzREaa8
I AZ R 8 (52 26 W] 45,2003 5 B A1 55, 2011 ) o v JRRE A% 8
PASEERL SR N (I A EX L SUE- o) S11Y 4= B 31|
302 WA AR A S HAH DGR AT SRS, A B IR
BT R RO R IE W YRR W Z U R T AN 6] (25 1k
IUZ KT, LA S5 BIAI AR B2 7t W J2 T8 3 3 0 A — i
3300 ~45° AR AR B s Bt S EUHE TTURIK 2, 5
LG 5 )2 Z ()3 R 5 (%21 BHAE,2013) o 5 )2 R o
HbJ2 Z 1) SO AR B A AE ] W 2 e G R L th MBSk, 4
SRR RRIR R AR T BCIR IR 5 28 BT A A W, B

FNINE] G AT R A S . BBt AT A .
BB B RSA HRSELE TR (I Fe Mg ) 765
R, RIS H R R AR U AL IR B A T
HNBHTFEAR (702 ~466°C ) , FHI LR FRE FIIR (U4 K A
FAIY R TR AR T B A w2 R B TR LAY 32 S A
(R ZEW%,2003) .

IR RS S BE AL IR AL X (BRI R RE ) T R
IHCHE % (566 ~ 507Ma) ( Lee et al. , 2000; Cawood et al. ,
2007 ; Quigley et al. , 2008 ; S£3FFH4,2013) , & f1 Bk 1k
R H TR BTl R 3 1L A B L BRI 18] S R A 5 L ) e
JEFT FIEALRY L, T BB SRz AR L AR A 5 S o 1% 1l o
ISR (B FBH4E,2013) . ZHCS B RIAE A BT A RAE
(44 ~ 10Ma) , EPELOR IR A BB KA &
(Schirer et al. , 1986; Harrison et al. , 1997; 7K 4> FH 4%,
2003 ; 5 VT4 ,2011 ; King et al. , 2011; Zeng et al. , 2011;
Gao et al. , 2013) , 44 ~43Ma {¥ x5 L AT fE 5 = D h
TR LU 9 0 R b R 178 T 4 i B 5 0 Al e
A B kR A 2R BT 430 A 06 (R R g S, 2011 ), 24
35 ~ 15Ma JEUREHF B A% & A= Al R IRHE , 5| e LR B3R (5,48
B IR L, AR T IS RETE 0 R 5 B, AR T Xtk iy 4
TER ] E B A g AR, I I R A S 0 g 4R G 1 £
FEBUAR (Guo et al. , 2008 ; 3K3FIT 4 ,2011) ,
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Mantie [l !-type granite
Crust S-type granite

Granulite

X
B

., Gangdesearc

At
Granulvleﬁm
me!amorﬁm

/ and parti

T B00C

e loooc ¢
\: Asthenospheric

corner flow

K14 ST ZR BE S BT Rr SR 30T PE O i A SC O A2 R
A REIE A (P Zhang et al. , 2010)

Fig. 14 The genesis model of the Linzhi gneiss dome at the
eastern segment of the Gangdese terrane related to Neo-

Tethys oceanic subduction (after Zhang et al. , 2010)
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Fig. 15 3D tectonic model of the Kongur gneiss dome at the
NE Pamir
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