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Petrogenesis and tectonic significance of the Neoproterozoic Danba metabasalt
in western Yangtze block
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Abstract: Petrology, geochemical and Nd isotopic data are reported for the Neoproterozoic Danba metabasalt in
the Kangdian Rift on the western margin of the Yangtze block. Samples were collected from alkaline basalts,
which are enriched in MgO, TiO,, with Mg® being 0.51~0.59. They have high total rare earth elements and
show high fractionation between LREE and HREE. The trace elements are characterized obviously by enrich-
ment of Th, Nb, Ta, Zr, Hf and LREE but depletion of Y and HREE. Their geochemical and Nd isotopic
characteristics suggest that they are similar to OIB. The basaltic magma was generated in an intraplate setting,
and was generated by partial melting of OIB mantle source region, with variable degrees of contamination of
SCLM during magma ascending; in addition, some samples might have experienced contamination of the lower
crust. These samples reveal some plume magmatism characteristics in petrochemistry, and imply that magma-
tism was probably related to the Neoproterozoic plume event, which resulted in the breakup of Rodinia supercontinent.
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Fig. 1 Simplified Precambrian geological map of Kangding-

Danba area, western Sichuan (modified after Bureau of Geol-

ogy and Mineral Resources of Sichuan Province, 1991)
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Table 1 Major wy % and trace element wy 10~° analyses of Danba metabasalt in western Sichuan

DBI10-01 DB10-02 DB10-06 DB10-07 DB10-08 DB11-01 DBI11-03 DBI11-05 DBI11-06

SO, 45.44 48.05 46.21 47.80 47.06 46.24 46.70 47.23 46.34
TiO, 3.08 3.11 2.80 2.62 2.81 3.15 2.96 2.20 2.19
ALO; 13.68 13.46 12.75 14.11 14.71 14.98 15.05 12.62 13.57
Fe,05" 13.88 14.82 14.33 13.82 14.07 14.96 13.74 14.33 13.82
MnO 0.32 0.21 0.36 0.13 0.17 0.16 0.16 0.19 0.21
MgO 7.46 6.25 8.34 7.57 6.58 6.61 7.82 6.32 7.58
CaO 9.12 3.69 11.16 5.08 9.29 6.19 5.55 10.88 12.35
Na,O 2.86 3.78 1.41 2.89 2.11 3.62 4.54 0.81 1.20
K,O 1.26 3.89 0.34 3.58 0.28 1.42 0.38 1.93 0.20
P,0s 0.46 0.34 0.28 0.49 0.41 0.52 0.40 0.25 0.25
LOI 1.89 1.82 1.66 1.56 1.88 1.63 2.30 3.04 2.03
99.45 99.42 99.64 99.65 99.37 99.49 99.62 99.77 99.65
Mg* 0.57 0.51 0.59 0.58 0.54 0.52 0.59 0.52 0.58
Ti 18 459 18 639 16 781 15703 16 841 18 864 17 766 | ?211 13154
P 2007 1484 1222 2138 1789 2271 1748 913 1101
\% 243 232 256 259 252 232 249 369 359
Rb 46.0 33.9 4.78 43.7 52.2 23.9 16.0 38.7 2.30
Sr 428 227 288 280 467 409 219 707 916
Y 28.7 27.5 24.7 31.2 32.4 32.3 32.6 26.0 25.7
Zr 219 236 188 286 284 261 249 145 142
Nb 24.6 22.3 19.8 20.6 28.1 27.0 27.1 22.9 21.7
Cs 1.24 1.23 0.93 2.32 0.68 1.40 0.33 2.84 0.18
Ba 474 318 288 447 251 444 185 314 195
La 25.1 26.8 37.7 33.5 29.7 29.8 27.7 19.1 18.0
Ce 53.1 46.4 70.6 70.1 65.7 64.0 63.1 42.4 41.1
Pr 8.91 6.27 9.91 7.69 7.98 8.58 8.36 5.67 5.44
Nd 36.9 22.3 34.4 30.6 33.5 37.0 35.3 24.8 23.6
Sm 7.14 6.43 .84 8.26 8.29 8.42 7.86 5.84 5.20
Eu 2.31 2.42 1.94 2.17 2.44 2.69 2.50 1.89 1.92
Gd 7.32 5.06 5.04 7.78 7.77 8.31 7.66 6.15 5.36
Tb 1.12 0.88 1.07 1.24 1.25 1.24 1.15 0.94 0.89
Dy 5.69 3.74 4.65 6.12 6.10 6.88 6.44 5.35 5.04
Ho 1.10 0.76 0.96 1.31 1.37 1.33 1.21 1.07 0.92
Er 2.72 1.97 2.72 3.31 3.44 3.30 3.00 2.75 2.68
Tm 0.38 0.28 0.44 0.52 0.53 0.44 0.40 0.37 0.29
Yb 2.29 1.99 2.56 3.06 2.77 2.71 2.33 2.40 1.98
Lu 0.29 0.29 0.37 0.44 0.41 0.40 0.32 0.35 0.30
Hf 6.11 6.44 6.81 5.01 4.99 5.87 5.73 3.52 3.67
Ta 1.77 1.66 1.82 1.86 1.63 1.72 1.73 1.20 1.19
Th 2.78 3.10 2.50 2.13 1.88 3.25 3.35 2.39 1.39
U 0.77 0.82 0.63 0.84 0.75 0.80 0.75 0.49 0.46
> REE 154 126 180 176 171 175 167 119 113
La Yb x 7.89 9.68 10.6 7.88 7.71 7.90 8.54 5.71 6.55
La Sm y 2.27 2.69 3.10 2.62 2.31 2.28 2.27 2.11 2.23
Gd Yb n 2.64 2.10 1.63 2.10 2.32 2.53 2.71 2.12 2.24
Nb Y 0.86 0.81 0.80 0.85 0.87 0.84 0.83 0.88 0.84
Nb U 31.9 27.2 31.4 31.7 37.5 33.6 35.9 46.7 47.1
ANb -0.02 -0.14 —-0.05 -0.18 -0.13 —0.08 —0.04 +0.25 +0.24

Fe,05" Mg* =Mg>" Mg*" +Fet Fet Fe'+FST =0.80
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Table 2 Sm-Nd isotopic data of Danba metabasalt in western Sichuan
FEA S Sm(wp/107%) NdCzwp/107) 147Sm/ M Nd BN/ N, 3Nd/Nd + 26 e Nd(z)
DB10-06 7.84 34.4 0.137 776 0.511 706 0.512411 +£0.000 008 +1.45
DB10-08 8.29 33.5 0.149 602 0.511758 0.512 523 +£0.000 009 +2.46
DB11-01 8.42 37.0 0.137 546 0.511729 0.512 432 +0.000 008 +1.89
DB11-03 7.86 35.3 0.134 526 0.511725 0.512 413 +£0.000 009 +1.82
DB11-05 5.84 24.8 0.142 291 0.511943 0.512671 £0.000 009 +6.08
DB11-06 5.20 23.6 0.133 208 0.511958 0.512 639=0.000 008 +6.37

WE: 1=0.780 Ga, 51 H Lin et al. (2007); Sm-Nd 7% #KH ICP-MS W45 5.
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Fig. 4 Chondrite-normalized REE diagram (a) and primitive mantle-normalized spidergram (b) of Danba metabasalt

western Sichuan
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the normalization REE and primitive mantle values are from Sun and McDonough, 1989: ranges of the island arc basalts are

from Tatsumi and Eggins, 1995
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Tectonic discrimination diagrams of Danba metabasalt, western Sichuan

a: Ti= Sm— VA E (Vermeesch, 20060, OIB= 8 Xl , IAB= il L ilE, MORB=VEHAE Kuld: b: V- Ti A&
(Shervais, 19820 ¢: Ti~ Zr FIIIE (Pearces 1982), VAB = KKK A, WPB=MRN XE s d: Zr/Y — Zr JI5IE (Pearce and Norry, 1979)
a: Ti—Sm~— V diagram Cafter Vermeesch, 2006), OIB= ocean-island basalts, IAB= island arc basalt, MORB = mid-ocean ridge basalt;

b: V- Ti diagram Cafter Shervais, 1982); c¢: Ti— Zr diagram Cafter Pearces 1982), VAB= volcanic arc basalt, WPB= intraplate basalt;
d: Zr/Y - Zr diagram Cafter Pearce and Norry, 1979)
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western Sichuan
N-MORB= E#EHE XA, EMORB= & HiEHF X ul's,
OIB= V¥ & X il &, SCLM = K Ffi & 41 [ Hb % (N-MORB, E-
MORB, OIB H1 J& 4 b 1% %04 51 1 Sun & McDonough, 1989;
Bulk Crust #1451 11 Rudnick & Gaos 20035 SCLM #5111 Me-
Donough, 1990)
N-MORB = normal mid-ocean ridge basalt, E-MORB = enriched
mid-ocean ridge basalt, OIB= ocean-island basalts, SCLM= subcon-
tinental lithospheric mantle(data of N-MORB, E-MORB, OIB and
primitive mantle are from Sun & McDonough, 1989; data of Bulk
Crust are from Rudnick & Gaos 2003: data of SCLM are from Mc-
Donoughs 19900

K BB AT KA KBTS Bea K B AR
A 22 R S R SRR S ) B S S
W R AT R 5 S AT BT AN 1k A B
I AT 52 B RO E A PR e VR e I,
A7 A 5CE AU Nby Ta T T BN E TR
AT, A AR X 2 HU AT A K RN U AT I R
WNHE . Fitton &£ (1997 B 5T UK &2 Hulg AT I 42 H AND
FIMES: ANb=1.74 + log{Nb/Y) — 1.92 X log(Zr/
Yo

4 ANb>0 I, 25 2% AT LUK 5 Hh s AT (1) Hh
Y ANb<<O I, EAT 7 B HE I DM, 5052 4
My Bl 5T K Bl A BB VR e 1) H B8 AT (Fitton e
al.> 1997). ANb AN 52 1 45 FlvRE 57 | Hi g v 45 44
FHEDU™ A2 1175 10 b H 52 TR G R il A% 1 FH S, bl
R 25 PR 5310 T S 0 ok A8 22 2G5 R i b Y B A7 K
(Fitton et al.>1997),

THRAS R SR, FHE AR 5T A FF 5 ) AND
KZ N TG D, ASZR G 5D 1) 2 M DBI-
05-DB11-06Le Nd(z) 4 + 6.08+ + 6.37: Nb/U L
{4 46.7-47 .11 ANb 43328 +0.025+ +0.024,
ATHAR B BILHE St A R R AL N by 3B G A g A =
PELE A A2 B R

FET CA B, AR S0 Hiu b A A X i % 1T 47
Hi AR ) 1| 7 R B e AR A TR . R
IXSETH RSO IE 1K, B2 % T IR e 9 7 & A
BTG AN S A 3 e 1 DA A 58 R BRRAE Ro-
dinia Y NREERE T A ERAEZEZE . KX
(R 45 SR n) T SCRF AR 7 A7 TR R A Lau-
rentia Aili Z 8] i Rodinia i 2% A Bl 35 28 485 5 (Li
Zhengxiang et al.> 1995, 2008)-

5 ik

7 B 4 G F BB e AR K U
Ll TR A A A, A R T 2R 8L O1B
(R YR X, Kl 5 A P M8 C SCLMD ) Jo AN [
K25 T RKKTE R £ 55 K BTl B e vl g f
SR STY R G A RESR S T
Rodinia 84 KRl 2 18T 7070 AR AT S F AT 5K

RmMRAFRRAMN ZEAEMEALEL A Nd B E
MXAF T methie s, R F &L ALH
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