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The amphibolite from Nyainrong Rock Group in northern Nagqu: geological
records of break-up of the supercontinent Rodinia
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(1. Xi’an Institute of Geology and Mineral Resources, Xi’an 710054, China; 2. China University of Geosciences,
Beijing 100083, China)

Abstract: The protolith of the studied amphibolite is ortho-plagioclase amphibolite, with the geochemical charac-
teristics of tholeiite series basic volcanic rocks. The chondrite-normalized REE patterns are rightward inclined
and the primitive mantle normalized trace element spidergrams are characterized by enriched Rb,Ba, Nb and Ta
and depleted Sr, Th and U. In addition, the tectonic discrimination diagrams for Nyainrong Rock Group gneissic
amphibolite show the attribution to intraplate basalt, which is compatible with the characteristics of rift-related
volcanic rocks. High resolution LA-ICP-MS in situ dating yields the age of 863 == 10 Ma for gneissic amphibolite
in Nyainrong Rock Group located in Nyainrong microblock, northern Nagqu County, Tibet, which indicates the
protolith age of basic volcanic rocks and further restricts the formation age of Nyainrong rock group. This age is
equal to the geological record of Rodinia supercontinent break event. Furthermore, the ages of 2 539~1 006 Ma
for captured zircons are also yielded in Nyainrong Rock Group.
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Table 1 Major element compositions of Nyainrong rock
Group gneissic amphibolite

Ee] 09NR-2-1  09NR-2-2  09NR-2-3  0O9NR-2-4
ALO, 15.83 18.46 14.90 15.79
Fe,O4 2.61 3.32 2.03 2.43
FeO 11.74 11.02 11.51 11.36
MnO 0.25 0.27 0.21 0.24
MgO 6.76 5.76 6.41 6.03
CaO 7.91 7.68 9.31 9.35
Na,O 3.09 3.17 2.73 3.01
KO 0.43 1.01 0.32 0.17
P,0s5 0.45 0.36 0.43 0.40
Total 99.82 100.10 99.80 99.93
Mg* 36.08 33.73 35.41 34.24
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ol Table 2 Trace element compositions of Nierong rock

Group gneissic amphibolite

e 0 09NR-2-1  O9NR-2-2  O9NR-2-3  O9NR-2-4

§ 4t La 17.90 20.70 14.50 14.30

'@ N Ce 42.90 47.10 35.00 35.40

EFRAASR Oom Pr 6.15 6.51 5.12 5.13
2r X Nd 27.40 29.20 23.10 23.80
L - » Sm 7.14 7.31 6.54 6.23
BBRANE Eu 2.29 2.55 2.15 2.03
oa 06 03 07 08 Gd 8.09 8.15 7.16 7.02
(FeO+Fe,04)/(FeO+Fe,0,+MgO) Th 1.27 1.32 1.13 1.11
Dy 7.19 8.07 6.87 6.61
4 TiO, = FeO+ FeyOs Ho 1.55 1.80 1.46 1.36
FeO+ FeyOs + MgO Misra 1971 Er 3.95 4.64 3.86 3.49
Fig. 4 TiO, — FeO+Fe,O3  FeO+ Fe,O5 + MgO Tm 0.58 0.70 0.56 0.52
diagram for plagioclase amphibolites after Misra 1971 Yb 3.45 4.11 3.40 3.21
MgO Lu 0.55 0.61 0.50 0.50
>'REE 130.41 142.77 111.35 110.71
SEu 0.92 1.01 0.96 0.94
La Yb 3.50 3.40 2.88 3.00
Ba 148.00 309.00 101.00 54.20
Rb 11.10 40.60 8.78 2.15
Sr 172.00 280.00 254.00 179.00
e Co 52.10 48.20 52.90 50.70
E@j&fﬁﬂa v 383.00 360.00 375.00 348.00
Cr 29.50 36.20 21.50 20.10
Ni 18.60 18.30 15.70 14.80
) A\ Nb 26.10 26.20 24.40 23.60
R R Ta 1.60 1.71 1.50 1.48
g /’ . Zr 186.00  207.00 181.00 170.00
Ca0O FeO
Hf 4.56 5.03 4.36 4.09
5 MgO - CaO - FeO* Misra 1971 Cs 2.91 3.23 2.52 3.53
Fig. 5 MgO-CaO-FeO" diagram for plagioclase Th 0.78 1.08 0.44 0.27
amphibolites after Misra 1971 U 0.24 0.33 0.12 0.06
Pb 60. 60 44.10 2.16 2.42
Sc 37.20 39.60 37.80 36.40
2010
Pearce 1982 Ta Hf 0.33~0.39
Ta Hf>0.1 Condie 1989 CL
Zr Y - Zr 9a Ti 100 - Zr - 3Y
9b 2Nb -
Zr 4-Y 9¢ LA-ICP-MS U-Pb
Agilent7500
ICPMS Lambda Physik ComPex102
ArF ArF 193 nm
4 LA-ICP-MS U-Pb MicroLas Geolas200M
30 pm 20
4.1 ~40 pm He
CL
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a Zr Y—Zr Pearce 1982 A— B— C— b Ti 100 - Zr-3Y Pearce et al. 1973
A— B— MORB C— D— ¢c 2Nb-Zrd4-Y
Meschede 1986 Al — All— B—E-MORB C—

D—N-MORB
a Zr Y - Zr diagrams after Pearce et al. 1982  A—intraplate basalt B—Island basalt C—occan ridge basalt b Ti 100 - Zr - 3Y diagrams
after Pearce and Cann 1973  A—island-arc tholeiite basalt B—island tholeiite basalt calc-alkaline basalt and MORB C—calc-alkaline basalt
D—intraplate basalt ¢ 2Nb—Zr 4 —Y diagrams after Meschede 1986 A | —intraplate alkali basalt A [l —intraplate alkali basalt and Intraplate
tholeiite basalt B—E-MORB C—intraplate tholeiite basalt and volcanic arc basalt D—N-MORB and volcanic arc basalt

518 31 206pp 23811 U-Pb
842~863 Ma Th U 0.76-1.69 26pp 28y 842 ~871 Ma 206pp,
3 28U 863 + 10 Ma MSWD = 1.4
1 Th
13 23 30 e N ) 860 U 0.32
~872 Ma Th U 0.30~1.01
13 23
- 5
Corfu et al. 2003 Black ez
al. 2003 Rodinia
1300~1 000 Ma 1 000~900 Ma
830 Ma
09NR-2 U-Pb 2001 Li
3 2008 Rodinia -
31 206 Pb 238U _207 Pb 235U
11 246~1217 19
21 23 24 26 30 31 33 207pp, 206pp - © 900 Ma
2539 ~1006 Ma Grenville

1557~2022 Ma

7 15 13 18 23 30 31



Rodinia 153

- Rodinia @
Rodinia
830~
780 Ma
MR @ 780
Ma - -
10 CL
Fig. 10 CL images of zircon from Nyainrong rock @ 750 Ma Rodinia
Group gneissic amphibolite ® 540—530 M
-~ a
0.6
osk 2600
%
2200
04
<
' 0.148
= 1800
*} 03+
éa-‘ QL Mean=863 + 10 Ma
< - 1400 jm) Points=7
) MSWD=1.4
£ 0.140
021 s g §
1000 B rtlfl
! 0.136 = N
< il
T
010 Deon 0132 §
825!
) 136 1.40 144 7,48 152
/U
0.0 ' : : : s - . '
0 4 8 12 16
207Pb/2'§5U
11 U-Pb
Fig. 11  Zircon U-Pb concordia diagrams from Nyainrong Rock Group gneissic amphibolite

Malagasy

Gondwanaland

491 ~530 Ma

LA-ICP-MS U-Pb

863 £ 10 Ma

863 £ 10 Ma
Rodinia
Rodinia



154

31

207p}, 206p},
1557~2022 Ma
2000 Ma

2539~1 006 Ma

U-Pb

References

Andersen T. 2002. Correction of common lead in U-Pb analyses that do
not report 2#Pb J . Chemical Geology 192 59~79.

Black L P Kamo S L Allen C M et al. 2003. TEMORALI
zircon standard for Phanerozoic U-Pb geochronology ] . Chem.
Geol. 200 155~170.

Bureau of Geology and Mineral Resources of Tibet Autonomous Region. 1993.
Regional Geology of Tibet Autonomous Region M . Beijing Geological
Publishing House in Chinese with English abstract .

A new

Bureau of Geology and Mineral Resources of Tibet Autonomous Region.

1997. Stratigraphy Lithostratic of Tibet Autonomous Region
M . Wuhan Chinese University of Geosciences Publishing House
in Chinese with English abstract .

Condie K C. 1989. Geochemical changes in basalts and andsites across

the Archaean-Proterozoic boundary identification and significance
J . Lithos 23 1~18.

Corfu F Hanchar ] M Hoskin P O W ¢z al. 2003. Atals of zircon
textures A . Hanchar | M and Hoskin P O W. Zircon C . Re-
views of Mineralogy and Geochemistry 53 469~ 500.

Gao Shan et al. 2002. Analysis of
forty-two major and trace elements of USGS and NIST SRM Glass-
es by LA-ICPMS ] . Geostand Newsl 22 181~195.

Hou Guiting Qian Xianglin and Cai Dongsheng. 2003. Cretaceous-pale-

Liu Xiaoming Yuan Honglin

ogene rifting in the Bohai Sea and western Shangdong geochemical
evidence from volcanic rocks ] . Chinese Journal of Geology 38
1 13~21 in Chinese with English abstract .

Irvine T N and Baragar W R A. 1971. A guid to the chemical classifica-
tion of the common volcanic rocks J
Sciences 8 523~548.

Li Yilong Zhou Hanwen Yan Rong

. Canadian Journal of Earth

et al. 2006. Petrological and
geochemical characteristics and tectonic implication of Cenozoic
basalts in Tunka basin in Ikal rift belt J . J. Mineral Petrol. 26

3 56~63 in Chinese with English abstract .

Li ZX Bogdanova SV Collins AS et al. 2008. Assembly configu-
ration and breakup history of Rodinia a synthesis J . Precambri-

168 1~2 179~210.

Ludwig K R. 2003. 3.0-A geochronologycal toolkit for Micro-soft Excel J .
Berkeley Geochronology Certer Special Publication 4 1~70.

McDonough W F and Sun S'S. 1989. Chemical and isotopic systematics

an Res.

of oceanic basalts implications for mantle composition and process

A . Sauders A D and Norry M J. Magmatism in the Ocean Basins

C . Geological Society Special Publication 42 313~345.
Meschede M. 1986. A method of discriminating between different types
of mid-ocean ridge and continental tholeiites with the Nb-Zr-Y dia-
56 207~218.
Misra S N. 1971. Chemical distinction of high-grade ortho and para-
metabasites J . Norsk Geologisk Tidsskrift 51 311~316.
Pan Guitang and Ding Jun. 2004. 1:1 500 000 Geological Map of Qing-
hat Tibet Plateau and Adjacent Regions with instructions M .

gram ] . Chem. Geol.

Chengdu Chengdu Cartographic Publishing House in Chinese .

Pearce J A and Cann ] R. 1973. Tectonic setting of basaltic volcanic
rocks using trace element analysis J . Earth Planet. Sci. Lett.
19 290~300.

Pearce ] A. 1982. Trace element characteristic of lavas from destructive
plate boundaries A . Thorpe R S. Andesites Orogenic Andesites
and Related Rocks C . Chichester Willy 525~548.

Willson M. 1989. Igneous Petrogenesis M .
21~22.

Winchester ] A and Floyd P A. 1977. Geochemical discrimination of dif-

[London Unwin Hyman

ferent magma series and their differentiation products using immo-
20 325~343.

Xu Bei. 2001. Recent study of the Rodinia Supercontient evolution and

bile elements | . Chem. Geol.

its main goal J . Geological Science and Technology Information
20 1 15~19 in Chinese with English abstract .

Yuan Honglin ' Wu Fuyuan Gao Shan e a/. 2003. LA-ICP-MS zircon
U-Pb age and REE of Cenozoic pluton in NE China J . Chinese
Science Bulletin 48 14 1511~1 520 in Chinese .

Zhang Zhenli Zhuan Shaopeng Li Guangdong et al. 2007. Discovery
of metabasaltic rocks in the Caibalong Formation in the Zhongba
stratigraphic area southern Tibet China and their significance ] .
Geological Bulletin of China 26 4 410 ~416 in Chinese with
English abstract .

. 2003. - -
—_— J. 38 1 13~21.
. 2006.
J 26 3
56~63.
. 2004. 1:150 M
. 1993. M .
. 1997. M .
. 2001. Rodinia
J . 201 15~19.
. 2003.
U-Pb J. 48
14 1511~1520.
. 2007.
J. 26 4 410~416.





