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Geochemistry and zircon U-Pb geochronology of Mesozoic Shuangqiao volcanic
rocks in the western segment of northern Dabie Mountain
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Abstract: In-situ LA-ICP-MS zircon U-Pb dating of dacite from the Chenpeng Formation volcanic suite in
Shuanggiao area, Luoshan County, Henan Province, demonstrates that the Mesozoic volcanic rocks from the
western segment of northern Dabie Mountain were formed at ca. 133+ 1.5 Ma, being coeval with the main vol-
canism in the eastern segment of the Dabie Mountain, which is represented by the Early Cretaceous Maotan-
chang Formation volcanic rocks. The Mesozoic volcanism in western North Dabie is also coeval with, or slightly
earlier than the large-scale intrusion of granodioritic plutons in the Dabie Mountain and the large-scale volcanism
in the Lu-Zong and Ning-Wu volcanic basins along the middle and lower reaches of the Yangtze River. Thus,

the results obtained by the authors suggest that the volcanic rocks in western North Dabie probably represent one
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of the large scale Mesozoic magmatic activities in eastern China, which has commonly been thought as results of
strong lithosphere thinning and delamination caused by continental gravity instability, which was likely induced
by the oblique subduction of Pacific plate. Detailed bulk-geochemistry of granodioritic rocks of the Mesozoic vol-
canic suite in western North Dabie exhibits REE patterns with strong LREE enrichment, HREE depletion, and
weak or almost no Eu negative anomaly. These volcanic rocks also display high Sr- and low Yb-concentration,
suggesting the existence of garnet, which might have been a major residual phase during partial melting. Such
geochemical features imply that the magma resulted from the partial melting of a highly-thickened mature conti-
nental crust during the Mesozoic volcanism, just like that of the entire Dabie Mountain. In contrast with the vol-
canics in the Ning-Wu and Lu-Zong basins and eastern Dabie Mountain, the western North Dabie volcanic rocks
are characterized by somewhat higher (¥ Sr/*Sr),(0.707 56) and remarkably lower eNd(z) ( —20.1), and
more enriched LILE and depleted Nb and Ta. These geochemical features suggest that western Dabie volcanic
rocks have experienced lower degree of metasomatism of mantle-derived materials than volcanic rocks in eastern
China, which further suggests a westward decrease in the Mesozoic lithosphere stretching and asthenosphere up-
welling.

Key words: volcanics; zircon U-Pb dating; geochemistry; lithosphere stretching; western segment of Northern

Dabie Mountain; eastern China
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Fig. 1 Geological map showing the distribution of Mesozoic volcanic rocks in northern Dabie Mountain®
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Table 1 Mesozoic volcanic sequence of Chenpeng Formation
in the western segment of northern Dabie Mountain
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Fig. 2 Microphotographs showing the texture of dacite from Shuanggiao area the western segment of northern Dabie belt
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2 LA-ICP-MS U-Pb
Table 2 LA-ICP-MS zircon U-Pb dating results of dacite from Chenpeng Formation Luoshan County
wp 10 6 2[)7Pb 2(]()Pb 2()7Pb 235U 206Pb 238U 208Pb 232Th 2(]7Pb BSU 2()6Pb BSU Z[lSPb 232Th
—— Th U
®Th 38U +1o et et t1lo +1o +1o +1o
XY-1-1 5095 3481 1.46 0.0547 0.0034 0.0765 0.0048 0.0106 0.0002 0.0025 0.0001 74.8 4.5 68.2 1.2 49.5 1.4 0.9
XY-1-2 212 253 0.8 0.0486 0.0030 0.1357 0.0078 0.0206 0.0004 0.0067 0.0002 129 7 131 2 136 4 0.9
XY-1-3 529 183 2.90 0.0495 0.0044 0.1443 0.0125 0.0215 0.0004 0.0064 0.0002 137 11 137 2 129 3 0.9
XY-1-4 529 198 2.67 0.0603 0.0099 0.1851 0.0332 0.0219 0.0004 0.0072 0.0002 172 28 140 3 146 4 0.9
XY-1-5 348 268 1.30 0.0572 0.0035 0.1681 0.0109 0.0211 0.0003 0.0065 0.0002 158 9 135 2 132 4 0.9
XY-1-6 332 437 0.76 0.0480 0.0021 0.1383 0.0062 0.0206 0.0003 0.0066 0.0002 132 6 132 2 133 4 0.9
XY-1-7 163 265 0.61 0.0477 0.0025 0.1380 0.0068 0.0211 0.0003 0.0069 0.0003 131 6 134 2 140 5 0.9
XY-1-8 249 181 1.37 0.0662 0.0037 0.1847 0.0099 0.0202 0.0003 0.0069 0.0002 172 8 129 2 138 4  0.83
XY-1-9 241 172 1.40 0.0453 0.0042 0.1308 0.0112 0.0210 0.0005 0.0070 0.0003 125 10 134 3 141 6.4 0.9
XY-1-10 344 160 2.15 0.0615 0.0056 0.1715 0.0141 0.0209 0.0005 0.0064 0.0002 161 12 133 3 129 4 0.9
XY-1-11 216 355 0.61 0.0474 0.0024 0.1401 0.0073 0.0213 0.0004 0.0072 0.0003 133 6 136 2 146 5 0.9
XY-1-12 439 631 0.70 0.0501 0.0020 0.1419 0.0058 0.0206 0.0002 0.0066 0.0002 135 5 131 1 133 3 0.9
XY-1-13 449 191 2.35 0.0585 0.0042 0.1710 0.0117 0.0217 0.0004 0.0070 0.0002 160 10 138 2 141 4 0.9
XY-1-14 178 253 0.70 0.0469 0.0033 0.1350 0.0101 0.0210 0.0005 0.0060 0.0002 129 9 134 3 120 5 0.9
XY-1-15 199 123 1.63 0.0591 0.0051 0.1621 0.0137 0.0201 0.0004 0.0062 0.0002 153 12 128 2 125 4 0.9
XY-1-16 10.5 139 0.08 0.0499 0.0045 0.1399 0.0125 0.0206 0.0005 0.0130 0.0016 133 11 132 3 261 32 0.9
Sr-Nd S10, 64.83% ~71.70%
200 K,O+ Na,O 6.46% ~8.06% K,O
NazO KzO NazO
SiO, TiO, ALO; FeO;  1.1~3.6 CaO 1.56% ~2.64%
CaO MgO K,O Na,O P,0Os AXIOS X 0.5% 1.06~1.92
XRE FeO LOI -
<5% SiO, 62.84% ~— 68.48%
Sr-Nd K,O+ Na,O 6.97% ~8.77% K,O
Na,O K,O Na,0=0.81~1.14 CaO
ICP- 2.02% ~3.77%
MS Agilent 7500A Rb-Sr Sm-Nd 0.76~1.07
MAT-261 - 5
3 4
- 5
90 X 107 °~204 < 10"°
SiO,
62.8% —82.6% LREE HREE
Eu 6a 60b
La Yb y 9.78~38.3 20
SiO, 75.0% ~82.6% La Sm v 4.5~7.9
CaO 0.2%~0.9% Gd Yb y 1.05~3.12
0.45% K,O+ Na,O 6.37% SEu 0.36~0.48
—~ 0,
7.14% K,O Na,O ALO;
K;0 Na,O 1.25~33 Rb Sr 2.15~4.87

1.04~1.16 -



U-Pb

139

3

W %

wg 107°

Table 3 Analytical results of major wy % and REE wy 107 ° elements of volcanic rocks of Chenpeng Formation

in the western segment of the Mesozoic northern Dabie volcanic belt

XY-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SiO, 69.46 66.52 064.14 69.73 74.15 77.77 70.9 61.15 72.4 77.1 63.0 72.34 78.5 78.78 63.56 66.54
TiO, 0.536 0.72 1.05 0.55 0.17 0.25 0.31 0.85 0.15 0.15 1.08 0.25 0.25 0.28 0.80 0.36
AL O, 15.2 15.7 15.46 14.74 12.3 14.06 13.5 16.26 12.62 10.78 15.94 12.27 10.52 9.42 15.33 14.5
Fe,O4 2.8 5.05 4.4 2.28 0.91 1.06 1.16 4.88 0.66 0.68 5.98 1.03 0.71 0.54 6.14 2.64
FeO 0.198 0.45 0.46 0.61 0.85 0.32 0.53 0.8 0.4 0.38 0.2 0.6 0.23 1.23 1.00 0.91
MnO 0.051 0.05 0.03 0.01 0.06 0.03 0.05 0.09 0.04 0.02 0.16 0.03 0.02 0.03 0.07 0.07
MgO 0.349 0.3 0.97 0.33 0.29 0.13 0.56 1.07 0.25 0.25 0.67 0.44 0.4 0.32  0.58 1.15
CaO 1.96 0.45 1.56 1.52 1.02 0.2 0.93 3.67 0.75 0.25 2.57 0.72 0.26 0.34 1.95 2.27
K,O 4.27 5.58 4.81 4.34  4.23 0.10 4.63 3.62 3.72 7.00 3.8 4.00 6.00 6.00 3.60 4.19
Na,O 3.69 0.61 1.32  2.89 2.83 0.08 1.91 4.49 3.28 1.36 3.46 2.82 0.18 1.00 3.14 4.34
P,0Os 0.201 0.19 0.66 0.19 0.05 0.08 0.05 0.41 0.04 0.03 0.32 0.02 0.01 0.03 0.57 0.20
LOI 0.967 4.20 5.66 2.01 3.11 5.22  4.67 2.21 4.78 1.04 1.8 4.84 1.52 1.62 2.38 2.10
Total 99.73 99.43 100.52 99.12 99.97 99.69 99.20 99.52 99.01 99.04 983.98 99.36 98.60 99.59 99.12 99.27
A CNK 1.06 1.92 1.36 1.12 1.07 21 1.34 0.76 1.14 1.04 0.95 1.16 1.43 1.06 1.07 0.83
La 55.10 55.0 100.00 52.05 20.00 48.00 28.0 57.76 61.8 45.2 28.6 39.5
Ce 92.200 83.00 146.00 90.30 32.00 82.00 40.00 112.8 95.9 100 66.5 65.0
Pr 9.72 11.00 18.00 10.31 4.37 7.90 6.00 13.48 9.81 6.63 3.43 5.81
Nd 32.30 44.00 67.00 37.20 10.90 34.00 13.00 44.5 42.8 25.7 15.6 20.00
Sm 5.05 6.80 11.00 6.48 2.27 6.3 2.30 8.13 8.11 6.006 4.1 4.09
Eu 1.26 1.70 2.20 1.72  0.30 1.30 0.30 2.12 1.51 0.71 0.35 0.48
Gd 3.44 4.70 6.10  5.04 2.00 3.40 1.90 5.50 4.56 2.31 1.3 2.1
Thb 0.42 0.57 0.83 0.57 0.24 0.30 0.10 0.85 0.74 0.42 0.24 0.38
Dy 2.12 3.0 3.80 3.23 1.73 1.20 1.00 4.14 4.74  3.05 1.72 2.7
Ho 0.40 0.60 0.65 0.56 0.38 0.20 0.30 0.80 1.04 0.6 0.38 0.56
Er 1.01 1.80 1.50 2.00 1.55 1.00 1.40 2.11 2.22 1.25 1.06 1.41
Tm 0.14 0.28 0.20 0.37 0.313 0.30 0.30 0.30 0.34 0.19 0.16 0.22
Yb 0.87 1.60 1.10 1.66 1.65 0.90 1.50 2.07 1.69 1.1 0.72 1.41
Lu 0.13 0.21 0.16 0.26 0.24 0.10 0.20 0.31 0.32 0.17 0.14 0.2
Y 11.70 14 14.0 15.40 11.9 4.4 9.30 19.70 6.53 11.00 8.18 12
REE 215.9 229 373 227 90 191 106 275 242.1 204.4 132.5 156.5
oEu 0.87 0.87 0.75 0.8 0.42 0.78 0.43 0.92 0.69 0.48 0.36 0.45
La Yby 45.4 24.7 65.2 27.7 9.78 38.3 13.4  20.0 26.2 29.5 28.5 20.1
LaSmy 7.0 5.2 5.9 5.3 5.7 4.9 7.9 4.6 4.9 4.8 4.5 6.2
Gd Yby 3.26 2.42 4.58 2.83 1.05 3.12 1.05 2.19 2.23 1.73 1.49 1.23
Rb Sr SIOZ
215 X 1076 ~275 X
10°° 373xX10°°  La Yb y 20.0
~065.2 La Sm y Gd Yb y 4.6~ Nb Ta P
7.0 2.19~3.26 8Eu 0.69~0.92 Ti 6d
0.75 LREE Sr 486 X 10 *~720x 10 ° Yb 0.87 %10~
HREE Eu 1.64x10°°
6c Eu LREE HREE
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Table 4 Trace element concentrations of volcanic rocks 2006
from the western segment of the Mesozoic northern Dabie 7
volcanic belt XY-1 Rb-Sr Rb
XY-1 10 11 12 13 8651” 0 . 709 87 SI' 86 SI' 2 O . 708 903 3
U-Pb 133.1 Ma
87Sr 865k . 0.707 56 Sm-Nd
Cr 55.2 120 27 52 239 47Sm "Nd  0.094 5 '“Nd '“Nd 2
Neoas Sl 3 > s 0.511519 5 eNd r=133.1Ma  —20.1
Co 17.1 19.4 4.9 5.3 5.1 _
Li 13 4 44 29 tapm= 2567 Ma
Rb 119 95 560 146 131 87Sr 86Sr . >0.705 eNd ¢
Cs 4.55 3.6 327 3.3 2.9
Sr 486 720 210 30 61
Ba 1245 1870 850 220 530 5
\Y% 54.2 120 4.5 3.5 5.5
Nb 9.41 12 15 12 12 51
Ta 0.63 0.83 1.4 1.1 1.1 ’
Pb 74.8
Zr 171 180 170 130 120 U-Pb 133.1+ 1.5 Ma
Hf 4.4 3.9 5.8 4.5 3.8
U 0.91 2.4 4.2 1.6 7.3
Th 17 10.4 15.2 9.5 11.8 2003
Sc 5.53 14 2.2 2.2 2.5 SHRIMP U-Pb
Rb Sr 0.24 0.13 2.67 4.87 2.15 130 +2 Ma 133+ 3 Ma 1999
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Fig. 5 TAS diagram a and K,O- SiO, diagram b of Chenpeng Formation volcanic rocks from the western segment

of the northern Dabie volcanic belt after Le Base et al. 1986
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