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Fig. 1  The tectonic position (a) and regional geological map (b) of the Jianglang dome (after Yan et al., 2003)
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Fig.2 Field (a) and microscopic (b) features of the ultramafic pluton
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H*Pb/*®Pb 4E#% , /NF 1.0 Ga BRI Pb/?* U 4F
W), EL I MAE S DAFRE X ] (1) 2427 ~ 1745
Ma, 345 3 443 #r s (B ), Th/U fH 2 0. 88 ~
0.30;(2)965 ~726 Ma,8 4+ #7 5 Th/U {H A4 F
1.48 ~0.27;(3)591 Ma, %375 Th/U {4 0. 64 ;

(4)430 Ma, iZ 43 & Th/U {4 1.60; (5)230 ~
219 Ma( [ 4b) .6 4437 45 Th/U {fike s (3.27 ~
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Fig. 3 Cathodoluminescent images and U-Pb ages of zircons in the ultramafic pluton sample CMP22
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Fig.4 U-Pb concordia diagrams of zircons in the ultramafic
pluton sample CMP22
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Table 1 Zircon U-Pb dating results of the ultramafic pluton sample CMP22
Th U 207 Pb 207 Pb 206 Pb 207 P}) 207 Pb 206 P})
S (x10°) Th/U  *%Pph lo *»y lo U lo *pp lo  PU 1o U o
(Ma) (Ma) (Ma)
2 110 140 0.79 0. 1573 0.0017  9.9668 0.1385 0.4597  0.0062 2427 11 2432 13 2438 27
19 57 192 0.3 0. 1343 0. 0015 7.3142  0.1015 0. 395 0. 0053 2155 11 2151 12 2146 24
18 108 123 0. 88 0. 1068 0.0014 3.9402  0.0599 0.2678 0. 0037 1745 12 1622 12 1529 19
13 387 514 0.75 0.073 0.0011 1.6249  0.0279 0. 1615 0. 0023 1014 16 980 11 965 12
12 98 123 0.8 0.071 0. 0009 1. 5745 0. 0245 0. 1609 0. 0022 958 14 960 10 961 12
8 815 724 1. 13 0. 0705 0. 0008 1.539 0.0215  0.1585 0. 0021 941 13 946 9 948 12
10 398 870 0. 46 0. 0708 0. 0008 1.5209 0.0212  0.1558  0.0021 952 13 939 9 933 12
6 138 506 0.27 0. 0679 0. 0008 1.3469  0.0191 0.1439  0.0019 866 13 866 8 867 11
7 72 133 0.54 0.072 0. 0015 1. 4089 0.031 0.1419  0.0021 987 22 893 13 855 12
11 83 77.7 1.07 0. 0653 0.0013 1.1639  0.0249 0. 1293 0.0019 785 22 784 12 784 11
1 107 72.2 1.48 0. 0636 0.0011 1.0449 0.0193 0.1193 0.0017 727 18 726 10 726 10
9 430 677 0. 64 0. 0588 0. 0007 0.7776  0.0111 0. 096 0.0013 558 14 584 6 591 8
4 378 237 1.6 0. 0553 0.0014 0.5261 0.0135 0. 069 0.0011 424 31 429 9 430 6
VAR 222.3 4.4 Ma,MSWD =1.9 ,n =6
3 964 1627 0.59 0. 0508 0.0006  0.2449  0.0037 0. 035 0. 0005 234 16 222 3 221 3
5 292 334 0. 88 0. 0541 0.0009 0.2577 0.0049 0.0346  0.0005 374 20 233 4 219 3
14 197 270 0.73 0. 051 0. 001 0.2553 0. 0053 0. 0363 0. 0005 240 24 231 4 230 3
15 352 108 3.27 0. 0574 0. 0015 0.2734  0.0072 0. 0345 0. 0005 508 33 245 6 219 3
16 140 235 0.6 0. 0502 0. 0009 0.2413 0. 0048 0. 0349 0. 0005 204 23 219 4 221 3
17 395 431 0.92 0. 0509 0. 0009 0.2486  0.0046 0. 0354 0. 0005 237 20 225 4 224 3
- jany ! jan} ! iy 2 ,"
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Fig. 5 Major element diagrams of the ultramafic pluton,after Le Bas et al. (1986) and Miyashiro(1974)
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X i > CMP78 =
%% 10;- Iy LI
\ F ~ AL 2L
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Fig. 6 REE pattern and trace element diagram of the ultramafic pluton, the chonodrite and primitive mantle values after Taylor and

McLennan (1985), Sun and McDonough(1985)

R2 BEMEEE(%) WETHE(pe/g) K Sr-Nd R RASTER

Table 2 Major, trace element contents and Sr-Nd isotopes of the ultramafic pluton

(=322 CMP22 CMP22-1 CMP22-2 CMP22-3 CMP63 CMP65 CMP78
Si0, 41.7 44.24 41.76 46.76 39.07 43.26 42.35
TiO, 0.57 0.45 0. 64 0. 66 0. 62 1.26 1.27
Al, 04 4.54 5.83 4.81 5.17 4.76 9.3 9.17
Fe, O3y 11.8 12.35 13.2 11.46 12.32 13.18 12.08
MnO 0.18 0.16 0.18 0.2 0.17 0.18 0.16
MgO 26.42 24.78 28. 89 25.18 28.96 20. 87 17.33
CaO 5.91 6.73 2.94 5.04 4.18 7.5 8.3
Na, O 0. 04 0.12 0. 08 0.17 0. 04 0. 14 1. 19
K,0 0.01 0.04 0.02 0.05 0.01 0. 05 0. 06
P,05 0. 04 0.03 0. 06 0.09 0. 05 0.1 0.11
LOI 8.82 5.93 8.31 6. 06 9.84 5.06 7.95
Total 100. 02 100. 66 100. 89 100. 84 100. 02 100. 89 99. 97
Mg# 81.6 79.9 81.3 81.3 82.3 75.9 74
FeO 4.83 4.94 6 6. 04 4.41 8.67 7.6
La 6. 94 1.14 2.74 4.67 6.9 5.29 7.09
Ce 9.43 2.52 5.7 9.16 9.5 11.3 13.8
Pr 1.33 0.56 1.01 1.6 1.48 2.05 2.96
Nd 4.36 3.02 4.63 7.03 5.87 9.83 11.6
Sm 1.18 1.03 1.26 1. 64 1.59 2.9 3.11
Eu 0.54 0.23 0.32 0.34 0. 56 0.74 1.07
Gd 1. 69 1.19 1.34 1. 64 1.84 3.19 3.18
Th 0.36 0.27 0.29 0.32 0.35 0. 69 0. 62
Dy 2.08 1.33 1.44 1.51 1.87 3.45 3.35
Ho 0.4 0.36 0.4 0.4 0.41 0.95 0.75
Er 0.97 0. 62 0. 69 0. 69 1.13 1. 69 1.92
Tm 0.19 0.11 0.13 0.12 0.21 0.3 0.28
Yb 1.03 0.56 0.7 0.6 1.15 1.56 1.42

Lu 0.13 0.08 0.1 0. 08 0.14 0.21 0.17
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A2

SREE 30.6 13 20.8 29.8 33 4.1 51.3

(La/Yb) 4.55 1.38 2.65 5.26 4.05 2.29 3.37

Ce/Ce” 0. 69 0.73 0.8 0.78 0.67 0.8 0.7

Eu/Eu* 1.17 0.63 0.75 0.63 1 0. 74 1.03

La/Sm 5.88 1.11 2.17 2.85 4.34 1.82 2.28

Rb 5.1 0.63 0. 62 9 6.5 0. 64 6.6

Sr 59.9 53.8 16.9 32.3 59.2 39.6 98.3

Ba 117 4.52 38.2 30.5 102 7.25 105

Nb 16.2 1.55 2.38 2.54 18.4 4.82 16.1

Ta 4.3 0.14 0.22 0.24 6 0. 46 5.1

Zr 13.2 7.53 7.78 5.36 21.9 33.1 58.3

Hf 1.6 0.19 0.15 0.17 1.7 0. 56 1.6

Th 4.2 0.25 0.29 0. 34 5.9 0.42 6.3

U 0.53 0. 04 0.1 0.08 0.43 0.07 0.38

Y 10. 1 6.59 6.77 6. 66 11.6 16.7 13.6

Cr 2352 2393 2688 2270 2263 1496 1323

Co 106 84.6 99.2 77.2 114 83 78. 4

Ni 1563 1081 939 851 1714 786 888

\ 137 157 141 103 162 276 240

(Th/Yb) py 23.7 2.59 2.4 3.29 29.8 1.56 25.7

(Th/Ta) py 0. 06 0.14 0.22 0.15 0.03 0.07 0. 04

(La/Nb) py 0. 44 0.76 1.19 1.91 0.39 1.14 0.46

87 Rb/% Sr 0.2468 0.034 0. 1066 0. 8078 0.3183 0. 0468 0. 1946
87 Sr/80Sr 0. 707652 0. 705156 0. 705367 0. 705152 0. 704672 0. 705787 0. 704609
+20 0. 000013 0. 000004 0. 000003 0. 000004 0. 000003 0. 000004 0. 000003
(¥ Sr/%8r) 0. 706872 0. 705049 0. 70503 0. 702598 0. 703666 0. 705639 0. 703994
1478 m/ M4 Nd 0. 1636 0. 2062 0. 1645 0. 141 0. 1637 0.1783 0. 1621

Nd/ " Nd 0.512934 0. 512941 0. 512948 0. 512968 0. 512921 0. 512951 0.512934
+20 0. 000004 0. 000004 0. 000003 0. 000003 0. 000004 0. 000006 0. 000012

ena (1) 6.72 5. 64 6.96 8.02 6.46 6. 63 6.76

1 Mg # =100Mg/ (Mg + SFe) , IR T L i85 Ce/Ce® =2Cey/(Lay + Pry) , Euw/Eu® =2Euy/(Smy + Gdy) , BB A3 bR vEAL B IR 51 B
Taylor and McLennan (1985 ) ; 3& /P JFL I g AR AL B34 Sun and McDonough (1985)

5 Sr-Nd [A{V &

R A A Se-Nd [R5 2 3 gl 51 1 3k 2,
(Se/%Sr) fEA eyy (0) (ERRYERS A1 U-Pb 4R 222. 3
Ma $E47318 . FE 5 B9Y St/% Sr {4 F 0. 707652 ~
0. 704609, (* St/* Sr) & & 0. 706872 ~ 0. 702598,
NA/"™Nd B 4316 T 0. 512968 ~ 0. 512921, g, (1)
fHAT-8.02 ~5.64, 7E(YSt/*Sr) -ey, (1) Ef#T,
FE A& s 0 T P g A 8 N X s (B 7).

6 i
6.1 itz

UTAR R B 2 5 He T4k 1 U-Pb 2 4R K dls, 42
W47 7 DU S TR BE i AR Bt B R E 2
CRrR A AR—t oot O 2Bt AU 1 (Zhou et
al., 2002; BOCAFIFGFA4E,2012) o ELBAT 2 H N
NPT RER P GO B (CRGh d—l ooy
A0 BYZE b LI (BkoT A= MR FA4FE,2012) o A SCHY
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Petrogenesis of the ultramafic pluton in the Jianglang dome, western
margin of the Yangtze block: Zircon U-Pb dating, geochemistry and Sr-
Nd isotopes

DAI Yanpei, LI Tongzhu, ZHANG Huihua
( Chengdu Center, China Geological Survey, Chengdu 610081, China)

Abstract ; The Jianglang dome is located in the western margin of the Yangtze block. A set of ultramafic pluton were
newly discovered in the south of the Jianglang dome and they intruded into the Permian and Silurian. The rocks are
mainly composed of serpentine (ca. 60% ), olivine (ca. 30% ) with minor magnetite (ca. 5% ) and hornblende
(ca. 5% ). In order to discuss the petrogenesis, we performed LA-ICP-MS zircon U-Pb dating, geochemical and
Sr-Nd isotopic studies. Dating results show that the ultramafic pluton have numerous 2427 ~ 430 Ma captured
zircons, and *Ph/**U weighted mean age of the youngest magmatic zircons is 222.3 +4.4 Ma (MSWD =1.9, n
=6). Geochemical analyses results show that; (1) the rock samples exhibit low SiO, contents (46.76% ~ 39.
07% ) with high Mg# values (82.3 ~74.0) and Cr, Co, Ni abundances; (2) low SREE (average 31.8 pg/g)
and (La/Yb) values (5.26 ~1.38) with flat REE pattern and negative Ce anomalies ( Ce/Ce” =0.80 ~0.67) ;
(3) enrichment in large ion lithophile elements (e. g., Rb, Ba and U) and depletion in high field strength
elements (e.g., Zr and Hf); (4) low (Th/Yb),,, values (29.8 ~1.56), (Th/Ta) ) values (0.22 ~0.03),
(La/Nb) py, values (1.91 ~0.39) and La/Sm values (5.88 ~1.11). Sr-Nd isotopic analyses indicate that the
samples have low (*'Sr/*Sr) . values (0. 706872 ~0.702598) and high &\, (¢) values (8.02 ~5.64). Their
compositions are close to the depleted mantle and island arc basalts with contamination of crustal materials lower
than 5% . Combining with the previous studies, we propose that the crystallization age of ultramafic pluton is ca.
222.3 Ma which probably formed under island arc setting of the Paleo-Tethys closure stage. The primitive magma
was possibly derived from highly partial melting of mantle source region. The magma might experience
crystallization differentiation of chromite and olivine. In addition, the age spectrum of captured zircons reflects that
Archean-Palaeoproterozoic metamorphosed basements most likely exist in the Jianglang dome, where also have
geological age records of the Rodinia supercontinent convergence-disintegration processes and Pan-African events.

Key words: ultramafic pluton ;zircon U-Pb dating; geochemistry; Sr-Nd isotopes; Jianglang dome



