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The Distribution, P-T-t Evolution and Formation Mechanism of HP-UHP
Metamorphic Rocks in the North Qinling Orogenic Belt
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Abstract: The Early Paleozoic tectonic framework and evolution history of the North Qinling orogenic belt (NQOB) is in great
dispute and has drawn wide concern. In this contribution, we systematically summarized our recent progresses on Early Paleozoic
HP-UHP metamorphism in the NQOB and constrained the Early Paleozoic tectonic evolution of the NQOB from the perspectives
of metamorphism. The discovery of coesite in the Danfeng amphibolite provides a conclusive evidence for the UHP metamorphism
in the NQOB. The amphibolites, which are widely distributed in Qinling Complex in East Qinling, commonly experienced HP -
UHP metamorphism and are products of continental (deep) subduction. HP-UHP eclogites and host gneisses have clockwise P-T-¢
paths and similar peak metamorphic ages of 500—490 Ma, and experienced two stages retrogression and anataxis at 470—450 Ma

and 420—400 Ma, respectively. The times of the two stage retrogression and anataxis are coincident with the magmatism in the
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NQOB, which occurred at 460—450 Ma and ~420 Ma, suggesting that the Early Paleozoic magmatism in the NQOB were
formed under the tectonic setting of breaking -off of deeply subducted continental slab and post-orogenic extension - thinning,
respectively. The HP - UHP rocks have protolith ages of ca. 800 Ma, and geochemical characteristics similar to Mid - Late
Neoproterozoic magmatic rocks from South Qinling, indicating that continental materials from South Qinling were dragged down
to mantle depth and experienced UHP metamorphism by the north dipping Shangdan oceanic lithosphere, and the Shangdan Ocean
was already closed at 500 Ma. The Qinling Group is a tectonic complex rather than a uniform stratigraphic unit or a microcontinent
and only part of it underwent continental deep subduction. The Early Paleozoic orogenisis in North Qinling was ended and the HP-
UHP rocks were exhumated up to the surface in Mid-Devonian, and became the main provenance of sedimentary rocks in Liuling
group in South Qinling. The Liuling basin is a post-orogenic extensional basin, rather than a fore-arc basin.

Key words: ultrahigh pressure metamorphism; spatio -temporal distribution; P-T-¢ path; formation mechanism; North Qinling

orogenic belt; petrology.
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Fig.6  The geochemical characteristics of HP-UHP eclogites in the NQOB



4024 HIERRL2E  http://www.earth-science.net

o544 3

(2016) Xt 2% 04 2% 7 b ) — B B 7 1 55 B 1 4% 8 R
TR T 2 0 R i s 0 1 0 B 5 R s, B T R 5 B
TR B8 A B L — B0 WE 8 B 0 AR IS SRR AE
5 7~ 9 5 ] BB T AR 7 P19 A ) R o = A Y R —
AR5 A 3 T B2 b B A AR R R
AT 4RI (500 Ma) B E TR A % 7E 500 Ma 2
Je AR R T Wy A AR R B RIS A R 1.0~0.9
Gar oo i AR IE B 5 Al 1.48~1.35 Ga K3 Jit F Rk A
B T T A, T B = 5 HP-UHP 28 i 5 A7 A 56 0
500~400 Ma f£ i) 7 F1 A8 J5T 4 00 08 5 A B ac o, 3R
W] BRBF — T8 SRR AR A DB R 0 b 25 08 Y
BT AR AR R B8 T R RR R L R B S
YR X, i 22 g Rl AR A0 HP-UHP 28 5t /4 2 41 A AE
B T A A7 B R 4G T EE b ot R Uk, DR
4302 08 1 37 o0 AR AR RN e 5 R R A (FT BB
AL FE T 4 BHE AN ) IR 2 5 KR TR AR b
Za U8 5 T S 0 0 AN S BB 7 T RN ol A, B
A 2 08 J o AN IR — A G — 19 A M 2 T BT

il i 2 — A F TR A

7 v e — M e TR U A PR o R
14 22 01 Y 0 44 il

XF P JRCE BT A7 B R A DN A LS R R T Y
R T R A R A BT G A AR 9 AR B I K
TR TE AR ATF 5T R B, 3k K 0 I v 8 AR K B0 47 5
/N Ff B DB B A R R RR B, HL A SiLALFK, IR
Mg .Fe #l Ti, L} & 4 Rb . Ba i B i 5 i Nb., Ta.
Zr HIBREIE 5 2 B B K 6 @l % 1m0 75 4 0 4
KA, WRAR P BB A1 A Qr+Pl+Ap+Q B 32
(B IF 205, 2018) , R IR 45 fh i 8 s & A A
B 00 A AR 1) A6 ) ST TR 3 FBL 25 R B O iR AL L
i AR R S BIAE i A R M DL HREE 58 21 75 0 5 A 1
T S A G A AR AE P s A R T M S
ARG A 5k (B3R 2055 ,2018) B R 45 AR B K
T TV €0 A v BRI B A I B Rl 445+ 4 Ma,
B AR I AL R Y A6 B R bk A S e A AR
J 42041 Ma( B 554145 ,2018) . % [& I % (0 40 fR rp
AT A1 BB 2y 5 HP-UHP Z5 14 5 B K 35
FORR A T AR A LSy — BB R 4L 4R, 2018)
T EL ok AR i &5 & 4F % (42041 Ma) B & 1 T X N
HP-UHP W 3128 [ 4F %, U6 W% AL ba o ik R & 22 1%
AT T AR AR S T RS TE R T
VB 0 e Rl 1) 7 ) W A AR A e RR e E 43 s l

7/

50

T T
@ R e
I n+97
40} | ‘
|
30F
1

201

(b)

60F

]

20+

20+

350 600

ik (Ma)
7 JeZg i ol A AR T — 8 i TR AL B (o) AE K 4 (b)
XA TR B A (o) AR IR G i 45 21
Fig.7 Summary of ages for HP-UHP rocks (a) and Paleo-
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tonic evolution of the North Qinling orogenic belt
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