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Abstract Two end-member subduction zones of the Early Paleozoic are preserved in the Qilian-Qaidam mountain systems at the
northern edge of the Tibetan Plateau. One is the North Qilian oceanic-type suture zone and the other is the North Qaidam continental-
type subduction zone. The North Qilian suture zone records a series of temporal events from seafloor spreading in the Neo-Proterozoic/
Cambrian, to the cold oceanic subduction in the Ordovician, and to the strong mountain building in the Early Devonian. Metamorphic
ages of the high-pressure rocks range from 490 to 440Ma, suggesting that the Qilian seafloor subduction continued for at least 50m. y.
The North Qaidam UHP belt is the product of continental subduction. The petrology, geochemistry and geochronology reveal that
protoliths of the eclogites are of both continental and oceanic origins. The HP-UHP metamorphosed ophiolite assemblage of 517 + 11Ma
is coeval with the ophiolite suites in the North Qilian suture zone. The early stage of eclogite-facies metamorphism took place at 443 ~
473Ma, the same age as that of the HP rocks in the North Qilian oceanic suture zone, representing the early stage of seafloor
subduction. Coesite-bearing zircons from the metapelite and diamond-bearing zircons from gamet peridotites constrain the UHP
metamorphic ages to be ca. 420 ~426Ma, which represents the timing of continental deep subduction and is ~20m.y. younger than
the early stage of the Qilian seafloor subduction. At ~420Ma, the UHPM rocks started to exhume with strong orogenic movement in the
North Qilian-Qaidam region. These two end-member subduction belts illustrate a complete mountain-building progression from seafloor
spreading/subduction to continental subduction, to continental collision, and to the ultimate uplift with the accompanied exhumation in
the Early Paleozoic.

Key words HP-UHP metamorphic belts; Oceanic subduction; Continental subduction; Metamorphic ages; North Qilian; North
Qaidam
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Fig. 1  Geological map of the Qilianshan-Qaidam regions
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et al. (2006) F1 Mattinson et al. (2006) B WM A AR5
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2009)
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Fig. 6 Tera-Wasserburg ( TW) diagrams for zircons from
Shaliuhe kyanite eclogite ( data from Zhang G et al. , 2008)
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al. , 2006) , XM 5 AR BRHIAR ST IR 2] rp 5 Hh oe 12 A0
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LN DR RN N RN 3 AR S LG = - i RN
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SEREMIESE A G WA A RS AR S R (Zhang
Getal. ,2009) FWHZIELRAHGED T MR ER.
Zhang G et al. (2008) 38 T YHHITH] U5 &b A AV (A2 BT o
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PRHE I AR Ph/ 2 U S B4R RS by 517 = 11Ma (R R
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450 +7Ma, i 5 485 130 B AR Y A 426 + 13Ma, 5 f0] 7 35
J R 78 AR I — 30
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MBSk 53 1 2 il JE SRR A T8 - (Song et al. |, 2006)
(2) W2 (490 ~440Ma) , FCE2A A B DA B4 Bl 209 O 4
256 ~7°C/km IR IHUEAEE [0 AR b 5 005w, T LR L
AR A R T A R AR A, K T A R B 2 R S A
H3(3) B (440 ~420Ma) B RLER 4% 10 2000 &2 20 4
1 BB BT AT EER ], DO S G S A 1 5 (4) H
TeFEat (420 ~400Ma) , 3R K55 LI s h A gt (A7 b
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SRR Bk E 1 5 R TR
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B LA RTRE R RO AR R I 3R 1 s o 230 =2 8 = He b {4
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A LI (AR I — B, BOVEE 85 0 (028 AR I8 7T LA 43
HPAB B, R B B G B MR A 45 0 SHRIMP 48 §%
458 £+ 7Ma (Song et al. , 2006) ,442 ~ 449Ma ( Mattinson et
al. , 2006) DIK B H)-4x % Sm-Nd P4 IB4EIFLR4E I (458 +
10Ma,459 +2. 6Ma, Song et al. , 2003b) , {E45 A 4R H 7 K
F(# 5a) ,443 ~473Ma (484 5 0B I FARI S A
TR BUAR I 440 ~490Ma 3 T — 2, 0K T 5edb & FL R
MBI AR BT A B AR 0 2 MOV I B B B AR T AR A
434 ~ 421Ma, 5 & B 17 3 F R A B0 R RONE A B 0
SHRIMP WEHHAR i 4F % 423 ~ 420Ma — 2, iZ 4H 41 L R 31
Wr B R AFRY (443Ma) 4F5220 20m. y. fUR KRB TC A A
{FF b2 100 ~ 200km () 0303 2 1 A8 B AR S o 7 £ i
(AT REALHE B 0 B R 1L A ) |, T o3 MR 1) I AR 1 S
750 ~800Ma ( Chen et al. , 2009; Zhang J et al. , 2005) , i H.
FUA KR X R A IR 22 FRAE (Chen et al. , 2009) .
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