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Discovery of Late Triassic basic rocks in the Xiacangjie area of
Songpan-Ganzi terrane and its geological significance
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Abstract: Late Triassic basic rocks were discovered in the Xiacangjie area of Songpan-Ganzi terrane, and their
petrography, geochemistry and baddeleyite U-Pb chronology were studied. The basic rocks are composed of basalt
and diabase, both of which belong to calc-alkaline series with strong alteration, and the formation age of diabase is
208.0+7.0 Ma. La/Nb value is 1.13~1.95, La/Ta value is 7.96~25.79, TiO, content is 1. 51% ~2.22%, and
Zr/Nb value is 11.35~16. 33, indicating that the magma of the basic rocks originated from the mixed source region
of the lithospheric mantle and the asthenosphere mantle. According to the calculation results of the (Yb/Sm),—
(Tb/Yb), model, it is speculated that the basic rocks in the Xiacangjie area may be derived from the partial
melting of about 5% of the spinel and garnet transition phase (garnet accounts for about 0~25%) in the lithospheric
mantle induced by the asthenospheric materials. Ancient baddeleyites captured in the rocks are found. Light rare
earth elements are enriched in the rocks, heavy rare earth elements are depleted, and Nb, Ta and Ti elements are

weakly depleted. Combined with the regional geological data, it is considered that Songpan-Garze terrane should have
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a continental crust basement, and its tectonic environment in the Late Triassic (<211 Ma) was the post-collisional

intraplate extension environment.
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Fig. 1

Tectonic units of the Songpan-Ganzi and its adjacent area (a, after Yin and Harrison, 2000)
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the Xiacangjie area (b) and profile of section PM003 (c¢)
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Fig. 2 Field photographs and micrographs of the basic rocks in the Xiacangjie area
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a—outcrop of the Xiacangjie basic rocks, diabase intrudes into basalt; b—Dbasalt with almond structure; c—microphotograph of basalt with porphyritic

structure under orthogonal polarizer, plagioclase and pyroxene are phenocrysts; d—hand specimen of diabase; e—microphotograph of diabase with

typical ophitic texture under orthogonal polarizer; Pl—plagioclase; Cpx—clinopyroxene ( mineral symbols from Shen Qihan, 2009)
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Fig. 3 Cathodoluminescence ( CL) images of representative baddeleyite grains and baddeleyite U-Pb concordia
of the diabase in the Xiacangjie area
*1 TERMXEKEFNER LA-ICM-MS U-Pb Fi##
Table 1 LA-ICM-MS baddeleyite U-Pb ages of diabase in the Xiacangjie area
wy/107 [¥i] 37 2 LB [ ZAF#%/ Ma
D= Th/U
Pb U Th 207 Pb/l[]()Pb + 10, 207 Pb/235 U + 10. Z(Pﬁp})/238 U + 10, 2()6Pb/238 U
2 31.03 299 813 0.37 0.054 12 0.002 34 0.249 85 0.011 12 0.033 20 0. 000 58 211
3 19.78 269 514 0.52 0.054 52 0.002 75 0.241 52 0.012 78 0.032 05 0. 000 68 203
4 59.49 54.4 411 0.13 0.074 78 0.002 31 1.410 43 0.047 02 0. 135 37 0.002 49 818
5 60. 03 129 165 0.79 0.116 18 0.003 24 4. 669 05 0. 143 56 0.287 34 0. 005 05 1 628
9 46.01 611 1168 0.52 0.058 88 0.002 77 0.269 31 0.012 91 0.032 73 0. 000 65 208
10 11.77 155 295 0.53 0.064 13 0.004 17 0.289 75 0.018 21 0.032 92 0. 000 82 209
12 168. 8 187 446 0.42 0.113 57 0.002 87 5.113 16 0.131 75 0.320 23 0.004 83 1791
13 18. 63 403 479 0.84 0.055 72 0.004 01 0.250 91 0.018 20 0.032 51 0. 000 76 206
15 39.68 413 1 097 0.38 0.061 11 0.002 44 0.273 17 0.010 37 0.031 92 0. 000 59 203
16 51.22 597 1 389 0.43 0.053 10 0.002 14 0.239 74 0. 009 36 0.032 05 0. 000 59 203
17 12.85 210 321 0. 66 0.054 85 0. 003 65 0.254 50 0.016 72 0.033 04 0. 000 74 210
20 12.13 101 130 0.78 0. 062 20 0.003 59 0. 648 40 0.036 93 0.074 12 0.001 36 461
22 29.09 44.2 155 0.28 0.094 49 0.003 58 3.141 50 0. 185 34 0.229 29 0.009 35 1 331
24 21.15 200 223 0.90 0.062 16 0.003 00 0. 659 20 0.031 44 0.075 68 0.001 21 470

KR B8 T S G SRR — B 1 Ze-Y Bl h 4%
TEEGHE 2 A R 5 X3 (&l 4b, Ross and Bédard,
2009) ,

LA FE S Si0, fECON 41, 24% ~ 51. 52%),
MgO N 2. 14% ~ 4. 46% ,TFeO & &1 8. 17% ~
14. 11%, TiO, S B ® N 1.51% ~2.22% ,M" {H N
27.54~44.98 fIRF A HHK I Mg" (68 ~75, Wilson,
1989) , Bk E N 13.30% ~ 17. 20% , " g2 8 A
ARBAA M kAT akle b B o A vl
&N A ES

WESE 5 FE AL Si0, & 1A 48. 96% ~ 49. 55%,

MgO &N 4.21% ~4. 26% , TFeO %4 9. 92% ~
10. 01%, TiO, & &M 1. 710%, Mg* {H }y 44. 51 ~
44.71 58K TN 4.01%~4.72%

ZRA A 2 B A AE LAY 6 s R B 43 ith
4R R A R B (] 4e) B TR
HE EmI TR, ZRAHm TR AERN
124.0x10°° ~182. 0% 10 W& A M oL R BN
135.6x107° ~ 137. 1 x 10, WA TS XA
(198.96x 10°°) Flg AV FE P H LR 5 (49. 1x
107°) Z [8] ( McDonough and Sun, 1995), % &%
(La/Yb) 16} 3.98~5.17, HHHIH Eu 5% (SEu=
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Table 2 Major (w,/ %) and trace (w,/107°) element compositions of basic rocks from the Xiacangjie area

S
PM003-17-YH1 PM003-17-YH2 ~ PM003-23-YH1 PM003-23-YH2 ~ PMO003-18-YH1 PM003-18-YH2

Si0, 50. 56 51.52 43.79 41.24 49.55 48.96
Ti0, 2.01 1.82 1.51 2.22 1.70 1.70
AL, 0, 14. 64 13.42 15.31 13.94 17.23 17.12
MnO 0.20 0.18 0.17 0.17 0.15 0.16
MgO 2.14 2.73 4.20 4.46 4.26 4.21
Ca0 4.68 5.98 6. 64 6.87 8.15 8.56
Na, 0 0.03 0. 06 0.15 0.07 2.86 2.74
K,0 0. 80 0.75 1.16 1. 15 1.05 1.04
P,0; 0.28 0.27 0.23 0.33 0.26 0.23
TFeO 10. 13 8.17 11. 12 14. 11 10. 01 9.92
Mg* 27.54 37.53 44.98 40. 69 44.51 44.71
LOI 13.30 14.10 16. 80 17.20 4.01 4.72
Sr 124 116 119 120 413 405
Rb 26.9 22.5 38.6 55.6 4.3 44.2
Ba 175 153 140 231 268 243
Nb 13.3 13.0 21.5 14.2 11.9 12.1
Ce 51.0 48.4 56.9 37.8 40.0 39.4
Zr 214 212 244 168 174 177
Hf 5.15 4.91 6.43 4.26 3.98 4.23
Sm 6. 88 6.46 7.21 4.90 5.17 5.20
Cr 73.0 59.3 26.4 53.0 34.9 40. 1
2.69 2.59 1.31 1.53 0.95 0.94

Th 3.86 4.39 6. 10 4.47 4.08 3.91
Ni 26.2 24.1 16.5 25.8 23.8 16.5
Co 36.3 37.7 36.8 49.4 36.8 33.1
v 104 94.6 88.9 115 71.8 87.4
Ta 1.10 0.98 1. 60 2.01 0. 89 0.82
La 25.6 25.4 24.6 16.0 19.6 19.2
Ce 51.0 48.4 56.9 37.8 40.0 39.4
Pr 7.13 6.92 6.99 4.76 5.47 5.42
Nd 29.8 28.5 29.0 18.8 22.5 22.8
Eu 1.81 1.85 1.94 1.41 1. 60 1.57
Gd 6.28 6. 06 7.22 5.12 4.76 4.95
Th 1.14 1.13 1.18 0. 84 0.90 0.94
Dy 6.49 6. 64 7.01 5.03 5.39 5.61
Ho 1.32 1.34 1.43 1.05 1. 10 1.15
Er 3.61 3.68 4.02 2.85 3.06 3.29
Tm 0.56 0.56 0. 60 0. 44 0.48 0.51
Yb 3.59 3.52 4.00 2.88 3.03 3.26
Lu 0.47 0.45 0.56 0.42 0.40 0.43
Y 34.0 35.6 36.5 26.6 27.3 28.6
SREE 172.8 170. 1 182.0 124.0 135.6 137.1
(La/Yb) y 5.11 5.17 4.41 3.98 4.62 4.22
8Eu 0. 84 0. 90 0.82 0. 86 0. 99 0.94

0.82~0.90), HELEA (La/Yb)  (H N 4.22~4.62, 7 EAGFILLAY IR 4f M 08 bk v Ak 90 H o0 K I 0 il 2%
T Eu 5% (6Eu=0.94~0.99) , XA ML (E 4d) ,Nb Ta Fl Ti JCE B/R5 5,
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VB g Y FME S Tio, 7 EEAHXT S (OIB 9 Tio, 7%
TN 2. 86%) , IR T H AR ML Y B A Tio, &
DR B (ZEENEE ) 20105 FEPE44E, 2012),
T REM SRR La/Nb {4 1.13~1.95,La/Ta
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diagrams for the basic rocks from the Xiacangjie area

5.2 MIEER

FAHE —H A AR AR G L b & 54 1 Hi Bk
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(Zhang et al. , 2006a, 2007; Xiao et al. , 2007; Cai
et al. , 2010; Yuan et al. , 2010; De Sigoyer et al. ,
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FE i 1 RS & 30 5% B 5] ( Pearce, 2008; Li et al.
2015), NGAIEME D ME RG], £ Th/Yb -
Nb/Yb Bl I, & A B4 3R T R B & 3 Xk (&
6a) , UIHISCHTIAR, TR AR AT T Hi
FEYIBTIR By, AR A5 (2007) AR HiL 7 TR U 25 5 3K
Ti Nb Ta SFICE 1) & FEAK, 76 ) F X 26 70 22 40 B
LAY A 1 PRI, B 7 B4 R A RS T
Zr MY JCEAN SN M s IR Y m e 4 & &, R,
Ze/Y-Zr I B =52 B 5, 78 Zr/Y -Zr Bl L,
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Fig. 6 Th/Yb-Nb/Yb(a, Pearce, 2008; Li et al.
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construct environment discrimination diagrams for the basic rocks from the Xiacangjie area
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