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Abstact: A large number of mafic dykes occur in the Kang—Dian Axis of the western Yangtze Block, which had a great bearing on
the early evolution of the Yangtze Block. In this paper, zircon U—Pb age, Hf isotope, and whole—rock geochemistry were studied for
gabbros collected from Jiaopingdu area, which intruded into the Tongan Formation, with the purpose of constraining the age of the
crystallization basement and the early evolution of the Yangtze Block. The zircons yielded a weighted mean *"Pb/*Pb age of
1694Mat16Ma(MSWD=0.9), which is interpreted as the intrusion age. The results constrain the depositional age of the Tongan For-
mation to 1694Ma, implying that the Tongan Formation is of Paleoproterozoic. Geochemical data show that these gabbros have N—
MORRB affinity. Initial Hf isotope ratios('"*Hf/'”Hf); of the zircons range from 0.281881 to 0.281982, with corresponding &(t) values
of 6.2~9.8. These zircons give the depleted mantle model ages(tpy;) of 1738~1883Ma(1803Ma on average), slightly older than the time
of the zircon growth. All these data suggest that the Paleoproterozoic gabbro was derived from a depleted mantle. In combination with
the presence of abundant Archean to Paleoproterozoic detrital zircons in the Mesoproterozoic strata, the newly identified 1694Ma mat-

ic intrusion in the western Yangtze block supports the existence of an Archean —Paleoproterozoic crystalline basement beneath the
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western Yangtze block. The results obtained by the authors also show that the tectonic event, which resulted in the intrusion of large

quantities of late Paleoproterozoic mafic dykes in the western Yangtze block, was obviously younger than the continental collision and

post—orogenic extension of Columbia supercontinent recorded in Yangtze block, and thus most probably linked to the breakup of

Columbia supercontinent.

Key words: western margin of the Yangtze Block; Paleoproterozoic, mafic intrusion; zircon U—Pb age; zircon Hf isotope; crystalliza-

tion basement; breakup of the Columbia supercontinent
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Fig. 1

Sketch map showing distribution of Paleoproterozoic crustal materials in South China (a)

and simplified geological map of the study area on the western margin of Yangtze Block, South China (b)
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of the mafic intrusions in the western margin of Yangtze Block, South China
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Table 1 Major, trace and rare earth elements compositions
of the gabbros in Jiaopingdu district in the western margin
of the Yangzte Block, South China

BEdhS 10JPD03-1 10JPD03-2 10JPD03-3
SiO, 46.77 4591 4649
ALO, 134 13.44 13.18
Fe,0, 704 6.90 7.63
FeO 560 6.10 6.16
C20 11.02 1093 9.48
MgO 873 8.47 9.26
K,O 076 0.74 0.83
Na,O 285 2.76 3.10
TiO, 064 0.68 0.70
P05 0.043 0.043 0.042
MnO 0.14 0.14 0.16
LOI 2,60 3.01 2.71
Total 99.59 99.12 99.74
Li 318 29.6 259
Be 0.16 0.14 0.14
Se 483 452 46.1
\% 200 212 214
Cr 443 3.99 4.59
Co 51.2 523 533
Ni 124 118 128
Cu 36.1 353 343
Zn 52.9 50.8 68.5
Ga 16.1 16.9 163
Rb 19.8 18.0 275
Sr 181 151 110
Y 12.0 117 112
Ir 24.1 214 19.7
Nb 201 1.97 1.79
Mo 0.13 0.11 0.12
Sn 042 0.42 0.41
Cs 0388 1.59 436
Ba 96.5 79.7 179
La 2.16 2.36 2.04
Ce 534 5.5 4.94
Pr 079 0.80 0.74
Nd 391 3.99 3.62
Sm 133 1.2 1.23
Eu 045 0.48 0.46
Gd 1.70 1.63 1.53
Tb 032 0.31 0.30
Dy 2.11 2.02 2.02
Ho 042 0.42 0.40
Er 135 1.28 1.22
Tm 020 0.18 0.18
Yb 122 1.21 1.14
Lu 0.18 0.19 0.17
Hf 0383 0.74 0.72
Ta 0.14 0.13 0.13
Tl 0.081 0.10 0.14
Pb 158 0.74 1.81
Th 022 0.23 0.18
U 0.040 0.047 0.033
SREE 215 21.6 20.0

T TG ER S R AL %, B ARG L0 R S
107, LOT B it Total F/m EREICR B 7
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3 EKE(10JPD03-1)5A Hf B & HK
Table 3 Zircon Hf isotopic compositions of the gabbro (10JPD03-1)

177. 176 177.

176 177.

SHT s oy b/ THE Su/ HE He/'HE 20 a7 ey & u(r) 20 tpw1 /Ma
1 0.067761 0.002450 0.282043 0.000008 0.281964 9.2 0.3 1769
2 0.052353 0.001801 0.282018 0.000010 0281961 9.1 0.4 1773
3 0.038454 0.001457 0.282032 0.000008 0.281985 9.9 0.3 1738
4 0.039160 0.001380 0.281925 0.000009 0281881 6.2 0.3 1883
5 0.034433 0.001251 0.281980 0.000008 0.281939 8.3 0.3 1801
6 0.042271 0.001395 0.281957 0.000007 0281912 73 0.3 1840
7 0.027332 0.001019 0.281944 0.000009 0281911 73 0.3 1840
8 0.055175 0.001976 0.282045 0.000008 0.281982 9.8 0.3 1743
9 0.072233 0.002525 0.282013 0.000007 0.281932 8.0 0.3 1816
10 0.037064 0.001393 0.281966 0.000006 0281921 7.7 0.2 1827
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