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Abstract Detailed reconstruction for plastic deformed, ductile shearing, fluids reaction and metamorphic geochemistry during
subduction and exhumation of ultrahigh-pressure (UHP) rocks from petro-tectonic profiles of the main hole and satellites of the Chinese
Continental Scientific Drilling ( CCSD-MH) and the Sulu metamorphic terrane have provided new important constraints for the deep
subduction and exhumation dynamics of continents. It is proposed that the Sulu UHP metamorphic terrain is composed of flat
subduction-exhumation complex belts which overlap on the Yangtze Block as superimposed slices. Based on the plastic deformation
features of eclogites and garnet peridotites during the whole exhumation, the penetrative ductile shear zones formed at the early stage
(230 ~220Ma) and enhanced at the main stage (220 ~200Ma) are thought be the important extrusion mechanism of subduction
slices. Futhermore, it is suggested that TanLu strike slip fault has played an important role on the evolution of the Sulu high/ultrahigh-
pressure metamorphic terrain.

Key words Sulu ultrahigh-pressure metamorphic belt; Subduction/exhumation complex; Channel flow and multiple extrusion
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Fig. 1
holes (right)

The tectonic map of the Sulu HP-UHP metamorphic terrane (left) and petrological profiles of the CCSD-MH and satellite
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Fig. 2 Geological structural interpretation of the profile from 1300 to 6000m in depth across the CCSD-MH area (after Xu et al. ,

2009a)

SA, SB, SC, SD UHP tectonic slices; DFa, DFb, DFc, DFd, DFe - ductile shear zones; PGn- paragneiss; rGn-granitic gneiss; Ec-eclogite
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Fig. 3 Microphotograph of ductile thrust shear zones composed of mylonitic retrograde metamorphic eclogite
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Fig. 4 Flattened and elongated garnet crystal (a) and fine-grained recrystallization garnet (b) at high temperature strain

Grt-Garnet; Opx-Orthopyroxene ; Ilm-Ilmenite; Omp-Omphacite
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Fig. 5 Rheological strength of eclogite (a) and its constraining for plastic deformation of eclogite in ultramafic rock (b-c)

(rheological strength map after Jin et al. , 2001)

Sample from CCSD-MH, (b)-B317R260P5g (627.45m) eclogite fold belt in garnet peridotite; (c)- B324R261P1c(638m) garnet rock masses in

garnet peridotite
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Fig. 6 Reaction band of phlogopite-orthopyroxenite on the houndary between eclogite and peridotite (E/P)

Sample from the XZ plan of B319R262P1bA ( 631.34m ), CCSD-MH. OIl-Olivine; Phl- phlogopite; Opx-Orthopyroxene; Grt-Garnet;

Omp-Omphacite
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Fig. 7 Microstructures of plastic deformation at the early exhumation stage
Samples from B174R152P1al (390m depth) and B1467R144P130( 2921m depth), CCSD-MH. Ec-Eclogite; Q-Quartz; P-Gn-Paragneiss; Bi-Sc-

Biotiteschist. S1-the first phase of foliation; S2- the second phase of foliation

45,2006) XF TR B 4k BT U1 09 5 OF 5 0 R B OC B R
PEH.

2.4 ITBREHMEBERBERTRRETHE

3 0 T T BF AP R CCSD-MH 250 1) S P v 00 ) 25
B, FE9T IR = W B NE-SW 3 ] 874 33 o 57 4035 I B
B SE B U] B9 30 -IE I W 1R I IR S W B PR
HIE LR R TR 5 195 & 0 = 5728 BT A 1 B, B
IR, AT ENRE T E TIEEM. TR
i1 7€ 180 ~ 100Ma, 6 M1 bt G K & 4K 5 2 1= A K& E
20 3 BH i 2 4 b 1Y JE B (P AR 3R 48 ,2003) . CCSD-MH
TS A - 1 R OT T AR AR 0 — R AT IE B A |
F IR A B R I (] 9 B 19 B 170 )0 28 45 AF S B 9% B BE O
T8 LA (4 77 W, A SRR (< 400°C) JiK 1 (0001)
<a>HMBRITER H NW [5] SE {985 5] 75 [, 8 45 %)

Mgk A AR AR BT AE H (T = 300 ~ 400°C, P = 0.30 ~
0.35GPa) (45545 ,2004) .

3 ERIEERUE A EITEEATES VI
IR £ 3¢

¥E CCSD-MH 5.0 rPid 5 TR R B A (] FASE 1 4 42
YA, Hrh e AR RN S P)A . RIVE )
PEBY UL R T RO KRR i i o B i R R
5§ Y47 . DFa, DFb Fil DFe, AT 13 1H 37 SE(5Y SEE) ZZ it
3% R BT D) (] 8) o /NBU PR B DIl RS 3 A
A — B (AN FE SA A /NS M BT B0 (97 1) .
3 3 28 7 i BB % A R BE M A AL A A P R 5 B A Ar
AF 4 T 4 22 B : CCSD-DFa [ FE4F #2 7 200. 86 ~ 214. 12Ma,
SR 4R AR 198. 22 ~ 214. 1Ma; CCSD-DFD 2B 75 £ i) FEAF i
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Fig. 8 Ductile shear zones in the structural profile of CCSD-MH and their * Ar-* Ar age spectrum

1-Eclogites category; 2-Ultramafic rocks; 3-Paragneiss category ; 4-Granite-gneiss category; S-Foliation; 6-fault; 7-Dutile thrust shear zones; 8-Sample

locations for ** Ar-* Ar dating; 9- ** Ar-* Ar dating data

4 203. 26 ~224. 73Ma; 2 LR AR 202. 46 ~222. 29Ma(Xu et
al. , 2006, 2009a) ,

L SBSC A SD 5 A i 5 AR JE B /N R P BY U
FNBY V) Z 0155 220 25 A0 B9 6 = B (B A M IR A0) R AT
O AT Ar AR BRAS TR I AE I R, E— 20 B AR TR
AR A2 A BY DA A0 I BR 25T, 4R T4
P R B N ER 22 BT Rl 7 3R S = AT (B 9) .
3.1 SBERPFHNEHMIIERBEREGMNEER
SB 5 P/ NI B V) o ik ZUAR IR A RIE AT
W53 390 47 : B695 (1262m) — 75 K F Bk FRAE Iy 202. 95

+1. 05Ma, Z5HTZR 4R # 201. 89 + 3. 23Ma; B696 ( 1264m ) 445
B AINEHC RS  FEAEES S 212. 34 + 1. 01Ma, S AT 24T
#222.95 +3. 34Ma; B719( 1302m ) B2 75 54 1 Bk 24« FRAR
211,74 + 1. 04Ma, 2 B} 28 4F #% 220. 14 = 3.0Ma; B80O
(1531 m) BEA1E b B R4 FRAEWA 4 191. 23 + 1. 50Ma, 2
AR AR 194. 73 +2.92Ma; B1021 (2298m) 475 £ HE A [N 4
£ IN A BEAE I R 229.52 + 2.45Ma, 25 B 48 4F i 228. 44
+4.57Ma,

e o AR A A B = A A A I 4R B750
(1417m) fE 54 B k5 - FEAE I8 2k 224. 27 + 1. 80Ma, Z5 B £ 4F
4 235. 43 +3. 96 Ma; B985 (1888m ) A HE 44+ - £1 [N A BEAT#5
225.53 +1. 98Ma, SR 4E S 235. 35 +3. 96Ma,
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Fig. 9 Diagrams of plateau age and isochron age for ** Ar-* Ar biotite dating of UHP metamorphic rocks from the structural profile of
CCSD-MH

Mylonitic deformation samples from small dutile shear zones in the SB slice: B695(1)(2) , B696(3) (4), B719(5) (6) .B800(9) (10)and B1021
(11) (12) ; weak deformation samples from the SB slice; B750(7) (8)and B985(13) (14); Mylonitic deformation samples from small dutile shear
zones in the SC slice: B1244(15) (16) and B1486 (19) (20) ; weak deformation samples in SC slice; B1354 (17) (18 ) ; Mylonitic deformation rock
samples from small ductile shear zones in the SD slice: B2414a(25) (26) ;B2414b(27) (28) ; weak deformation samples in the SD slice: B1697(21)

(22)and B2308(23) (24)

B0 o v 1/ g T Bt (A 22 )2 Ak Bl 28 A PEST AL AT
HP-i& R AE Bt o s VHP-AR 8 A2 Bk i 5 s UHP-J e JR A8 Bt A

Fig. 10 Models showing penetrative extrusion mechanism along multilayer exhumation channels formed during the exhumation of

Sulu HP/UHP metamorphic terrain

HP-high-pressure metamorphic tectonic slice; VHP-very high-pressure metamorphic tectonic slice; UHP-ultra-high pressure metamorphic tectonic slice
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