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Shandong-Northern Jiangsu terrain; N Dabie terrain; V
valley fault-depression belt; VI Jiangnan oldland; VI Huaiyin block. @ Tang-
wu-Gegou fault (the west boundary fissure of the Tanlu deep fault); @
Changyan-Dadian fault (the east boundary fissure of the Tanlu deep fault); @
Waulian-Rongcheng fault; @ Jiashan-Xiangshui fault; & Queshan-Feidong
fault; @ Xinyang-Shucheng fault; @ Xiangfan-Guangiji fault; Fenglan
fault; @ Chongyang-Changzhou fault; @@ Chaohu-Taizhou fault. 1. Shaxi por-
phyry Cu-Au deposit; 2. Qibaoshan porphyry-breccia Cu-Au deposit; 3. Yinan
skarn Cu-Au deposit; 4. Guilaizhuang Au deposit; 5. Dongxi Au deposit; 6.
Tiantoushan Au-Cu deposit; 7. Tongjing Cu-Au deposit; 8. Meishan Fe de-
posit. a Ningwu basin; b Luzong basin; ¢ Lishui basin;d Xiaotian basin;

e

Mengyin basin; i Wulian-Zhucheng volcanic rock zone. A  volcanic rocks of
shoshonite series; B volcanic rocks of calc-alkali series; C boundary of the
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Fig.1 Schematic map showing the distribution of volcanic

basins, deep fault belts, tectonic units and important
deposits in the shoshonite province
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Western Shandong terrain; [  eastern Shandong terrain; E

Jinzhai basin; f Pingyi-Feixian volcanic zone; g  Zouping basin; h

shoshonite province
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Table 1 Petrochemical compositions and dominant petrochemical parameters of volcanic
rocks at the typical occuring areas in the shoshonite province
# K g =X & + & b i < T i 2§ x A 2 K
. B 128 87 7 96 22 .40 98 12 . 483
gits| X 3 X 3 X 3 X 3 X 3 X 3 X 3 X d
SiO; [65.27] 8.17 [59.75| 6. 08 |57.48| 4. 35 |60.09| 6.25 |56. 98| 1.99 |57.27 4.22 | 61. 71| 4. 40 |59. 73] 6.40

. TiOz | 0.56 { 0.35|0.78 1 0.35|0.80[0.23)0.620.29|0.64}0.210.77]0.24|0.55] 0. 243 0.7110.30
Al;0;|14.92| 1.90 |16.13| 1.45 [15.99| 1. 65 |16. 47| 1. 63 |17. 97| 2. 34 |17.57| 1. 0.3 16.00{ 1.81 |16.29( 1.91
Fep03]3.36 | 2.12 | 4.54 [ 1.94 | 4.39 | 1.93 | 3.48 1.‘ 46 (3.91(1.94 | 4.361.86 | 3.46 | 1.17 | 4.09 | 1.99
FeO | 0.94 | 0.94[1.44|1.35|2.33{1.58/2.18|1.34(2.29|1.32(1.64|1.36(1.44|1.51|1.69(1.40
MnO | 0. 061(0. 043[0.092/0.058] 0.11 { 0.09 { 0.10} 0.05 | 0.15 | 0.12 | 0.17 | 0. 09 |0. 033|0. 024| 0.11 | 0. 09
1 MgO|1.67 | 1.66 | 2.68|1.76|3.46|2.05 | 1.53 1.>13 1.811.12|1.73 | 1. 31| 1. 66 0". 91(2.31]1.79
CaO | 2.682.37/3.13|2.03(5.23{2.07|4.602.643.292.46(3.19)2.00]2.63|1.55]3.62] 2.40
Na;O0|3.26 | 1.28 | 4.18 | 1.41 [ 3.66|0.86[3.44|0.69|4.13[1.49}4.33|1.30(4.12|0.37|3.97|1.17
A KO {3.9411.244.24(1.83(3.59|1.24|4.15(2.075.21{2.90]5.932.34|5.20(2.23}4.41]2.02

P,Os | 0.27{0.26|0.40}0.21{0.40|0.17 | 0.30|0.12|0.23}0.13]0.350.22|0.16 | 0.17| 0.34 | 0.22
Kzo+
Na;O
K,0/
Na O
IA/NKQ 1.12 /,0.36 | 0.97 | 0.18 | 0.84 [ 0.14 { 0.91 ] 0.17 | 1.01 [ 0.23 |0.93[0.15|0.94 | 0.11 ['0.94:{ 0.18

7.55|1.43(8.42(1.74|7.26{1.66|7.581.87|9.34|2.75|10.26( 2.03|9.32|2.09|8.38.2.15

1.07 | 0.48 | 1. 68 3-44‘ 1.04 [ 0.52(1.49{1.91)1.63|1.67(1.88(2.31(1.30(0.68]1.32|1.38

W = N

44 3.20|1.43|4.72{1.86 | 3.99|1.82 [3.77 | 1.63 | 6.59 [ 3.19 | 7.84 2.43 | 5.23 [ 3.11 | 4.92 | 2.72
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Fig.2 TAS diagram of volcanic rocks in the
shoshonite province (after reference [5])
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BEM,3. WHIRER 4. WIRILFER ;C kA 1. Jl]
BRI 2. EBRHEM 3. SUBNEE 4. BUMED AR
WXKG;E BFRMX;F S4HXOEFEAE G &R
X;H BHEK
A Lishui basin: 1. Longwangshan cycle, 2. Dawangshan
cycle, 3. Guanshan cycle, 4. Jiashan cycle; B Ningwu
basin: 1. Longwangshan cycle, 2. Dawangshan cycle, 3.
Gushan cycle, 4. Niangniangshan.cycle; C Luzong basin;
1. Longmenyuan cycle, 2. Zhuangiao cycle, 3. Shuangmiao
cycle, 4. Fushan cycle; D Dabie; E eastern Shandong;
F central Shandong (interior of the Tanlu deep fault zone);

G western Shamdong; H the whole studied area
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Fig. 3 K,O versus SiO, diagram of volcanic rocks in
the shoshonite province (after reference [6])
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I Island arc tholeiite series; I  calc-alkali rock series;
I high potassic calc-alkali rock series; N shoshonite se-
ries. A Lishui basin: 1. Longwangshan cycle, 2. Dawang-
shan cycle, 3. Guanshan cycle, 4. Jiashan cycle; B Ning-
wu basin; C Luzong basin; D Dabie; E eastern Shan-
dong; F  central Shandong ( interior of the Tanlu deep

the whole area
studied .

fault zone); G western Shandong; H
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Table 2 Chemical compositions of velcanic rocks of different series
£ RAERIER R B A R
X R K ‘ B S & IR K IE SRR sk
g it % 92 ' 391 56
giitsy (B | rE | FERMEE | BE | rE | FTEXRGEE (M| rE| FTERLEHE
SiO, 68.40| 5.82 63.0—75.0 58.54| 4. 90 51. 05—65. 47 56. 63| 5.32 48. 38—60. 00

TiO, 0.38 | 0.26 0. 08—0. 66 0.79 | 0.26 0.30—1.16 0.7710.51 0.27—1.06
Al O3 13.95| 1. 77 10. 96—16. 05 16.07| 1. 47 13. 34—18.01 16. 68/ 1. 63 14.18—18. 51
Fe;03 2.73 1 1.39 0.85—3.18 4.39]1.82 2. 45—6. 69 3.23]1.05 1.21—4.54
FeO 1.21 | 0.60 0.67—1.52 1.83|1.19 0.85—3.55 3.33 [ 1. 56 1.27—4.76
MnO 0.0470.026 0.01—0. 066 0.09410. 074 0.01—0.134 0.053]0. 039 0.01—0.123
VMgO 1.550.81 0.65—1. 84 3.02]1.89 1.13—4. 42 3.52 | 2.34 1.37—5.93
CaO 2.01(0.98 1. 02—2. 48 4.39 | 2.27 2.17—5.75 | 5.79|2.73 3.60—7.61
.Nazo 3.12 | 0. 86 2.78—4.34 3.74 | 0.86 2.77—4.71 3.3510.91 1.88—4.22
KO 3.78 | 1.17 2.72—5. 41 4.05|1.20 2.90—5. 32 4.47 | 1. 44 2.30—5. 39
P;0s 0.24 | 0.08 0.08—0. 27 0.4210.21 0.12—0. 79 0.18 | 0.11 0. 09—0. 62
w* 0.71(0.16 0. 68—0. 89 0.7210.20 0.54—0. 93 0.51]0.15| * 0.37—0.64
K;0+Na;O | 6.85 | 1. 16 5.74—8.09 7.60 [ 1. 66 5.88—9.13 7.82 | 2.04 5.09—8.67"
K;0/Na,O | 1.23 | 0. 46 0.98—1.64 1.08 | 0.18 0.60—1.66 1.39 { 0.50 0.77—1.76
A/NKC 1.06 | 0.14 0.90—1.19 0.910.18 0. 65—1. 07 0.81]0.23 0.52—0. 91

* W=Fe;0;/(Fe;O3+Fe0), » » F{XMI1,7—11]RFHRHIELIT,
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g E Ti,Mn #1 Co & BB ;Cr(32.1X107°—113.5X107%),Ni(5. 1 X107°*—113. 90 X
107 FE B ;Se & BB/ (9. 0X107°—229 X 107%) , X 2u 3y 5 g & 1 T %
BB E RA — XA,
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A R M & KL B Sr/% St AT 4E {E R 0. 7060—0. 7092, IME A B T HE TR
AMESZRE OB THFERBHFERIRLRES, MERERSOH R ALE
(0. 7056—0. 7095) B ED B B AE A R K W AR K E B Se/*Sr 46 H M 0. 7090—
0. 7116, M ZH A B K INEH exafEH —2.19——19.30, B EHME R KA el H
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Table 4 REE contents of shoshonite rocks from different geological setting

3 3R 4 St TR La Ce Sm Eu Tb Yb Lu {La/Sm|La/Yb| ¥k
¥1E 111 217 | 1.7 | 2.70 | 1.16 | 2.44 | 0.35 | 9.41 | 43.20
BAD [14]
. FE 25 41 1.0 | 0.30 | 0.19 | 0.33 | 0.07 | 1.35 | 6.36
B UL K KB BE 56.75 1 101 | 8.2 | 2.50 1.59 | 0.25 | 6.88 | 38.42 [10]
i 10
%(12) FE 22.37 | 42 3.0 | 1.05 0.69 | 0.11 | 0.27 | 8.60
o E 7R RO ¥ 75.59 |138.93] 9.83 | 2.18 | 0.88 | 1.86 | 0.29 | 8.54 | 40.64
ZHEEHT . F: '8
B (25) nE 28.82|55.30| 3.14 | 0.59 | 0.19 | 0.45 | 0.07 | 2.21 | 7.48 ‘
E BEPRFIRGRITH.
0.5135
0. 5130
> ,
© 0.5125 S. A.Kim
=Z 3 Span lam
L
S 0.5120 1 ' C\,D)
¥ EM I/
; WA Ol — lam —
0.5115}¢ WA leu-lam .1
o2
a3
0. 5110 " 1 e l‘ i —a A 1 i
0. 7020 0. 7060 0. 7100 0.7140 0.7180 0

. 7220
(*’Sr/*8r), '

' @I‘ 4 \lmNd/l“Nd X4Sr/%Sr % & &
Fig. 4 ™Nd/™Nd vs ¥Sr/%Sr diagram

MORB #HXRAEID0 ¥HXRELENC FEHABHFEARMEZRAED, Wu AREMFFE AW
Hhohwy ZESRAMFRZRECLEA RKEFSHARAWET, I BAFF KA LS WA ol-lam

POAF TS M A HQEREA 2, WA leu-lam  MAREER S AR A NERE?2);Span lam  FHHEF
BBEAS. A Kim BIESMAMALEM T EM T AR @R AS,ECSP  FEARFARMBTES

RAUE 1 FAEHBER 2. WHRRER 3. KBRS

MORB Mid-ocean ridge basaltt81;0I ocean island basalt{}81;ENC the Cenozoic sodium basalt in eastern Chinal1%1;
Wu potassium volcanic rocks in Wudalianchil1%; Wy potassium baslt in Wyoming, U.S. A. [0];EA  potassium vol-
canic rocks in East Africa Riftl"]; Ita potassium volcanic rocks in Ttaly[2!]; WA ol-lam olivine-bearing lamprophyre
in western Australial?23:2¢1;, WA 1eu-l;m leucite-bearing lamprophyre in western Australial?3:2¢]; Span lam lampro-
phyre in Spanish(?];S. A. Kim kimberlites in South Africal?*); EM I ,EM I enriched mantle components?5]; EC-
SP the Mesozoic shoshor'lite rocks in eastern China;1. samples from Luzong basin;2. samples from Shan-

dong; 3. samples from Dabie
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.CHARACTERISTICS OF VOLCANIC ROCKS ]N THE SHOSHONITE
PROVINCE, EASTERN CHINA, AND THEIR METALLOGENESIS

Wang Dezi, Ren Qijiang, Qiu Jiansheng, Chen Kerong’, Xu Zhaowen and Zen Jiahu
(Department of Earth Sciences, Nanjing University, Nanjing, Jiangsu)

Abstract

The shoshonite province in eastern China is chafacterized_ by extensive distribution of Meso-
zoic (165—100 Ma) volcanic rocks consisting of shoshonite series with subordinate high-K calc-
alkali series. The formation of the shoshonite province is the result‘ of the combined action of
three tectonic dynamic systems in the dominantly tensile stress field. In comparation with similar
‘voleanic rocks in island arcs and ‘active continental margins in other countries, volcanic rocks in
the shoshonite province have higher Si_Oz contents, lower ratios of KZO/ Na,O and higher Fe,O,/
FeO ratios. Their contents of Ti, Mn and Co are relatively high, (¥Sr/®*Sr); values (0. 7060—
0. 7092) are close to that to potash-rich volcanic rocks in the East African rift, eyq values are sim-
ilar to that of the high-potash basalts in Wyoming, United States, the lead isotopic composition is
alike to that of the lamproites and kimberlites derived from " enrichment-type” mantle. The min-
eralizations of the shoshonite province are dominated by-thdse of copper, gold and iron, which is
different from the case with island arcs and active continental margins. The special association of
volcanic and subvolcanic rocks and related mineralization are the integrated manifestation of the
:speclal composxtxon and structure of the mantle and crust of the province, and the special Meso-

zoic regional tectonic settlng

Key words:  shoshonite province, regional tectonic setting, isotopic composition, miner-

alogical, petrological and geochemical characteristics ; eastern China
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