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Geochemical characteristics and U-Pb age of Baiyunshan ophiolite mélange in the
Beishan orogenic beit and their geological implications

SUN Li-xin, ZHANG Jia-hui, REN Bang-fang, NIU Wen-chao , REN Yun-wei and ZHANG Kuo
(Tianjin Center of Geological Survey, CGS, Tianjin 300170, China)

Abstreat: The Baiyunshan ophiolite mélange is a part of the Hongliuhe-Niujuanzi-Xichangjing ophiolite belt in
the Beishan orogenic belt and has a complete sequence composed of serpentinized lherzolite, serpentinite, gabbro
(cumulate gabbro, massive gabbro), mafic pillow lavas (metabasalt) and bathyal-abyssal or pelagite-
hemipelagite facies sediments (silicalite, slate), dolomite and some other kinds of rocks. Zircon LA-ICP-MS U-
Pb dating results indicate that the gabbro has the age of 496.4 2.2 Ma, indicating that this ophiolite was
formed in Late Cambrian. Geochemical characteristics of pillow basalts in the ophiolite mélange show dual nature
of ocean floor alkaline basalt (OIB) and middle ocean ridge basalt (MORB); in addition, pillow basalts appear
alternately with silicalites. All the evidence suggests that they formed in the deepwater ocean basin. Regional
geological analyses indicate that the Baiyunshan ophiolite mélange represents a relic of early Paleozoic middle
ocean ridge.
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Fig. 1 Schematic geological map of ophiolite mélange in Baiyunshan (a modified after Yang Hequn et al., 2010; b modified
after No. 2 Regional Geological Party of Gansu Province, 1972@)
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Fig. 3  Geological section of Baiyunshan ophiolite mélange belt
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Table 3 Isotopic age of ophiolite from Niujuanzi to Xichangjing area
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TR 2 T &8 A 22 0 e Bk CRHR AR A A 729.4
Ma, 4244 463,18 Ma) » Bl X G & A [F AR T
AR A N A AT 2, 2 2 Ja o, AR AT REJT AN
HM i . ANAYAr P AR A 462 Ma, %4F
W ARTRE T ) 3 et 1) FA AR A8, T AN 2 A TR
RS . 2T MK SRS 41 U-Pb 8% 425.5
+2.3 Ma, H T2 i e A (4h ks A a8 B A
8 B A D R, EE RS EAR I b SR, A 2B AN R
TERI S A BT R PRI 40 T, e s A0 Rk
LA-MC-ICP-MS #1 SHRIMP-II #i fi U-Pb Wl £,
A LLTE SR A 0 A v 2k B A R B 0 1 S
PLSRAF I BEAR 4% A7 U-Pb 8t o RVERHCAE X
e BRI XU e IR A O S T8 R A X
s Xl R T ORE AR L R RS A AR S I, B
BRI E . HF IR XA 1) LA-ICP-MS Al
SHRIMP-1I #i 1 U-Pb R A—8, RET HT
U s A TR IR . de st a2 R K e s
b HEd S, AR S A B A e G 52 T8 IR 2 R
TSI TR, ZEMI K S SHRIMP-11 #5417 U-Pb A
516.2+7.1 Ma, ‘Bl TS LA-ICP-MS #A U-
Pb N 446.5+ 4.0 Ma, P& 228K, W BEAN RIS .
H oz i hoE KA 1 LA-MC-ICP-MS #5471 U-
Pb fF#E N 496 + 2.2 Ma, 55 £0 WA A A 08 AH T
(AERZEJE A, B A e sk e e . &2
CLA IR 38 AR AR 2% DR B DG X 3t it 98 B, WA
ZME SR T N AR i T €A, R AL
6.2 HEF Bl ZEHFRZENEBINE

K I 2 1L TR e e e 1l A A R
0 AR R R ROY B LA ZFEERIAN 52
W RIT , 25 gk A UK e 20 4955 T 20
DRI, JEEL 7 s 2 55 P T 3 B 455 6T PR o L b Joig J5
RAT T EEME L. Watn 2 Eaadamn

SR, SRR AR I AR AR TR Bk
JRHE db A A TREIR 2 B 2 ORI A R i
DU o H T 48 3 Tl AR A O T30 , R R B U
A TR S L HE S s TR 2, 2 I goa 1k, A
A 3 T B8 A7 A0 B2 AR AR A e g o 2 P G ) Bk
RIS C20m ) T S ol ey 3 PR S5 1 B AT %2
6.2.1 MURZ A WIS

FEANTE Bl P 7 28 M Bk A0 24 0 500 B Ze/ Y — Zre
I 8adrh, Z A 11 8 AR il e 7 U TN N
ZRAE DR, 3 ERE RN X RS AR X
FREAE T 2 Nb— Ze/4 - Y B 8 1 & A FF
AR B X o X, 3 A X ECAE RS N N Y
MORB F & g2 i 7 X8 CE] 8e)s 7 Th/Yb —
Ta/Yb Kl 8 1 2 sl A i % AN OIB Il E-MORB
Z 18], 3 fHAL T E-MORB Bt CEl 8b): 71 Hf/3 ~ Th
- Nb/16 KT, 3 F X alla FE M & A N 2 MORB X
B, 8 M XA FE VAN E B MORB AR N 7 3E 2%
A XA 8d) .

AR, A= LA 2 90 % MORB AR i 43
Bt 2Kl 60, Wos Hi 254l OIB 8k E-MORB 4L .
VS A S V52 I I AL R 4y, A oIB A
e AR NIV T R =S SRS S EE=W 1 Pl W e
sl g, m LA AN )R MW o B VR A T RK
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(Geochemical diagrams for pillow lava in Baiyunshan area (legends as for Fig. 5)
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