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Fig.1 Geological sketch map of the distribution of shoshonitic intrusive rocks in the southern part

of the Jiangshan—Longyou area
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Table 1 Major and trace element analysis of Late Mesozoic shoshonitic intrusive rocks in the
southern part of the Jiangshan—-Longyou area

JEcR= 3394 6001 3738 1843 1835 1836 1943 6130 2410 1554 1054 1824 1879 4163 6549
Ak LS/ /NS /NI 4 U N4 N <O N v NS 3 W 371 1151 S e I 0ol sl N = L= g [ Y 1)
SiOz/IO'2 63.99 66.58 66.12 66.20 59.89 56.96 54.84 6561 61.72 6587 72.84 7137 70.02 6850 67.25
TiO2 0.60 0.40 0.57 037 0.68 0.88 0.88 052  0.70 057 0.20 0.23 0.30 044 0.54
Al,O3 14.57 1430 15.15 1539 16.73 17.77 17.77 15.18 17.10 1445 1240 11.08 1436 14.14 1526

> Fe03 1.85 1.02 418 2.23 2.86 1.53 218 372" 131 160 2.08"° 245 145 1.75 1.19
FeO 3.83 2.24 1.19 2.08 3.16 4.57 5.53 3.78 2.52 0.48 0.90 1.55 2.41
MnO 0.12 0.07 0.18 0.06 0.08 0.09 0.052 0.12 0.14 0.07 0.09 0.10 0.08 0.11 0.07
MgO 0.44  0.65 0.54 0.79 2.13 259 284 082 131 0.98 0.26 0.23 0.33 0.56 0.85
CaO 1.58 222 0.82 2.15 4.18 3.69 5.34 1.56 3.16 1.71 1.80 0.46 1.48 1.42 1.68
Na,O 4.03 3.52 409 458 3.78 332  4.68 3.60 3.42 437 334 4.4 4 3.68 3.68
K>,O 6.00 6.14 5.88 584 4388 448 432 687 5.92 5.16 5.79 5.84 5.64 5.72 5.68
P05 0.20 0.10 0.18 0.15 0.31 042 0.53 0.11 0.21 0.17 0.01 0.08 0.12 0.13 0.09
PRk 149 237 144 128 129 135 082 191 173 118 173 133 141 155 154
K20+Na20O  10.03  9.66 997 1042 8.66 7.80 9.00 1047 934 953 9.13 1024 9.64 940 9.36
K20/NaO 1.49 1.70 1.44 1.28 1.29 1.35 0.92 191 1.73 1.18 1.73 1.33 141 1.55 1.54
La/10%  68.0 82.0 102.0 674 57.6 53.2 63.1 103.0 864 73.7  60.7 859 61.2 85.8 92.4
Ce 137.0 1510 194.0 96.6 88.9 83.0 929 191.0 173.0 151.0 116.0 129.0 87.7 169.0 177.0
Pr 14.4 15.5 16.9 12.6 11.2 10.8 12.7 18.7 13.8 14.7 11.4 16.3 10.6 18.1 193
Nd 513 60.0 70.8 50.8 497  49.6 51.5 69.0 54.6 50.6 417 645 437  66.2 729
Sm 11.00 11.00 14.10 849 8.27 8.02 885 1240 10.10 10.50 833 11.10 6.60 12.50 13.20
Eu 2.52 1.07 2.39 1.19 1.67 1.88 1.37 1.28 1.85 131 0.57  0.65 1.16 1.51 1.58
Gd 7.81 7.70 892 647 6.43 597  6.77 7.66 577  6.12 5.82 777 422 7.87 8.29
Tb 1.41 1.36 1.30 0.81 094 091 1.06 1.35 0.82 1.10 1.08 1.32 0.72 131 1.33
Dy 8.24 7.89 7.78 6.29 5.67 548 6.08 7.08 5.12 5.74 7.54 8.15 3.93 7.14  6.87
Ho 1.49 1.56 1.55 1.30 1.17 1.15 1.25 1.28 1.04 1.08 1.48 1.73 0.84 1.51 1.42
Er 4.35 4.07 438 4.00 3.48 326 3.62 356 245 3.10 4.53 5.58 234  4.05 3.74
Tm 0.68 0.64 0.68 0.60 0.51 0.45 0.55 0.56 0.38 0.48 0.70 0.83 0.36 0.61 0.57
Yb 424 398 3.85 3.54 2.70 256  3.25 3.48 2.02 243 3.91 4.71 2.13 2.87 2.75
Lu 0.65 0.58 0.53 0.53 042 037 0.51 052 0.18 047 0.67 0.73 0.35 044 0.42

Y REE 313.09 348.35 429.18 260.62 238.66 226.65 353.51 420.87 356.53 322.33 264.43 380.87 242.85 410.81 426.47
LREE/HREE 9.84 11.54 13.80 10.40 10.20 10.20 998 1551 20.25 1471 9.28 998 1417 6.12 7.51
0 Eu 0.80 0.34 0.61 0.48 0.68 0.80 0.52 038 0.68 0.46 024 0.20 0.63 044 043
Y/10% 358 365 38.5 284 24.5 21.7  25.6 32.8 20.4 229 428 42.6 17.0 319 24.7
v 11 10 11 38 101 122 52 12 45 36 3 11 22 22 32
Cr 4 9 3 1 2 5 8 13 7 4 0 1 2 2
Rb 205 215 177 230 167 154 207 240 169 199 384 306 180 166 169
Sr 80 90 74 550 800 1100 660 120 390 170 35 152 520 260 285
Zr 570 340 560 210 170 210 290 430 415 220 250 192 162 210 155
Nb 40.0 24.0 33.0 24.6 15.1 17.6 26.3 22.0 18.0 21.0 29.0 35.8 15.4 15.8 18.6
Cs 4.2 4.8 5.0 2.7 2.8 2.7 9.7 43 3.5 4.5 4.6 3.1 2.6 4.2 4.5
Ba 530 460 470 760 670 840 660 540 1020 685 230 330 1040 790 782
Hf 12.0 7.8 13.0 7.6 5.9 4.9 6.0 8.6 9.6 52 8.2 4.5 6.0 6.4 3.8
Ta 2.4 2.0 1.9 1.6 1.2 1.2 1.4 1.8 13 1.5 2.6 2.0 1.2 1.6 2.0
Th 20.6 13.7 20.5 25.1 18.5 16.2 12.5 12.9 13.5 23.6 56.2 359 22.0 30.3 27.0

U 2.50 2.80 2.50 1.98 2.42 1.98 2.14 2.90 2.50 2.50 6.40 3.78 1.76 3.50 3.90
Ta/Yb 0.57 0.50 0.49 045 044 047 043 052 064 062 0.66 042 0.56 0.56 0.73
Ce/Yb 3231 3794 5039 2729 3293 3242 2858 5489 85.64 6214 29.67 2739 41.17 5889 64.36
Th/Yb 486 3.44 5.32 7.09  6.85 633 3.85 3.71 6.68 971 1444 7.62 1030 10.60 9.82
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Fig.2 TAS diagram of shoshonitic intrusive rocks in the
southern part of the Jiangshan—Longyou area (base

diagram after reference[9])
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Fig.4 Diagram of Ce/Yb vs. Ta/Yb and Th/Yb vs Ta/Yb for shoshonitic intrusive rocks in the southern

part of the Jiangshan—Longyou area (base diagram after reference|2])
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Fig.5 Chondrite—normalized REE patterns!"! and primitive mantle—normalized trace element spidergram!

for shoshonitic intrusive rocks in the southern part of the Jiangshan—Longyou area
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Redefinition of shoshonitic intrusive rocks in the southern part of the
Jiangshan-Longyou area, Zhejiang, and its significance for ore finding

LU Cheng—zhong

(Zhejiang Institute of Geologic Survey, Hangzhou 311203, Zhejiang, China)

Abstract:Late Mesozoic intrusive rocks are widespread in the southern part of the Jiangshan —Longyou area, Zhejiang. They were
formerly regarded as rocks of the calc—alkali series. Field geological, petrological and element geochemical studies indicate that quartz
monzonite, monzonite, syenite and concomitant granite and granite porphyry belong to the shoshonitic series. This suite of rocks has
higher contents of alkalis (Na,O+K,0=7.80%—10.47%) and potassium (K,O/Na,0=0.92—1.91), lower titanium contents (Ti0,=0.2%—
0.88%) and a higher content and wide range of ALO; (11.08%—17.77%) and is enriched in large ion lithophile elements (LILE) and
light rare earth element(LREE), with high ratios of Ce/Yb(27.29-85.64), Ta/Yb(0.42—-0.73) and Th/Yb(3.44—14.44), showing the
geochemical characteristics of shoshonitic series rocks. The area is endowed with rich mineral resources, and most ore deposits are
intimately associated with shoshonitic intrusive rocks in terms of both time and space. The shoshonitic intrusive rocks are parent rocks
of ores, which are an important petrological indicator for ore finding.

Key words: shoshonitic intrusive rocks;lithology ; element geochemistry ; tectonic environment;southern Jiangshan—Longyou area
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