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Characteristics and tectonic environments of Quaternary volcanic rocks
in Jindingshan, North Tibet Plateau

CHEN Bihe', LIU Yao_rong"?, XIAO Dong gui' and PENG Xue_jun"?
(1. Geological Survey of Hunan Province, Xiangtan 411100, China; 2. Institute of Resources, China

University of Geosciences, Wuhan 430074, China)

Abstract Jingdingshan volcanic rocks occur in the eastern part of West Kunlun Mountain in North Tibet
Plateau, geotectonically on the southern margin of the suture zone between North China plate and South China
plate. The rocks originated from typical continental central eruption characterized by more than three times of
voleanic activities. They overlie abruptly declining Palacogene Aletars Formation (Eza) in the form of gentle la
va sheet and have been subjected to slight erosion. K_Ar isotopic age is 0. 45~ 1.93 Ma. Latite, the main vol-
canic rock, is of calc_alkaline series in the sub_alkaline series: Si0; 57. 88% ~ 60. 82%, MgO 1.95% ~ 2. 2%,
Na, O+ K»0 6.93% ~ 7.27%,62.73~ 3.1, and DI 63.5~ 64.6. The large_ion lithophile elements are highly
concentrated, while the high_field intensity elements are comparatively less concentrated. REE 650 x 10™ °~ 766
x10™ % and LREE/HREE 14. 9~ 15. 7 point to intensely_concentrated LREE. SEu values are 0. 75~ 0. 89,
(YSr/%Sr) is 0. 70970 and &0 is 10. 4 %. A comprehensive study shows that the magma came from partly
melting magma in the lower crust or the transitional zone between the crust and the mantle, whereas the vol-
canic rocks were formed in a post_collision uplifted extensional setting.

Key words: volcanic rock; Quaternary; tectonic setting; K_Ar isotopic age; North Tibet Plateau; Jindingshan
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Fig. I Schematic regional geological map of the study area
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volcanic breccia; other symbols are same as those in Fig. 1 and Fig. 2

7 2 B B V50K, 73 B0 R AR A 1. 93,
1.08 0. 45 Ma, 5 b iA Ay £ 100 1l Kl 225w 25 DU 20 8
Btk =) .

2 ATERALE

ST K LA A A A B — O JOl A
=, O EON KL AR . A E B R E L IR
ETAEST AL AP RS TR i A S T SAR SRV S ke
FURKES &, SAL &S B 10% ~ 30% , S Wi, & 1)
HEZ 0 ik Fhuwjdﬂc& IKEYOR 2R A, <AL
ARE; Bl sgel Ik SREASFLIR LA
T, ALK ﬁ‘, i 30% ~ T0% , AT Ji [
& WKETE, & EAIA Y, IR S a5 ¢
F . M 26 YR BoE R UE, RALUIR GRS
RALE B 20% ~ 60% , T8> 70% ; YR 2fE <AL
R, BERESF, BES S RAE 10% ~ 20% , IR A
N A1 B 20 BB K A ALk, 8 5O B KA (30% ~
40% , An {H 48~ 60, NP i A1) SN A(10% ~
20%) JEIEF(15% ~ 60% , —#% 30% ~ 50%), &5

\\\\\

F1 EMLURLEMHEREERS

SRR . KIRERE R0 KO, AT K
I PHIE . A iR B AR, EHAR 2~ 10 em, DA
30 em, HAFEIVEE (AR SRS BEE) 4 90% ,
Joi K f S 2% ~ 5% .

Kles ki R & B 2%, BRI,
WANKER BRER BB R RRER, D&
WK E WO 5 B R (55 300, B D&
FRUFALAR . IRUEEL A 1R A U8 B K L Rk TR
B, MY TR Ml A e S0 i A Ve

3 HERALZFEFIE

G TG K 5 AR ) AL AN [0 391 0 SR BB
ﬁTI’t&tJ&#uu, P i A B S A 0 IR
BEAT T W P oo I RO
3.1 iii%

ATl el 'fl‘f
SiE )\“I Nl Il

Si0, 57. 889 ~ 60. 32%, MgO 1.95% ~ 2.2% , NayO
+ K,0 6.93%, K,0> NayO, ~#F Al 1. 19~ 1. 39,
O 2. 73~ 3. 10, DI 1 63. 5~ 64.4. 7£ TAS K fi#
(P 4) H, BB P HTE AE Sy X, L 2B P 1
R . BRIy, T8 AR R B NS)EF'G’J%
mtE 240 6) . 7F Si0,— K,0 K (K 7) Ejg
I B0 2% 2 2R 4 e YR ) s A e 1 R A, '%"‘fﬂ % 5
SEAHITT .
32 WMERE

STl KA HMEITE(R 2) 5RIEEAMLL,
K5y 70 F A AN A B2 3 1A 3 46 . 76 LG U g
(Wood, 1979) brHEAk 7o 2% ik ) Pl ( &l 8) L 5y W]
AR b, AR, IRASAH 2% 70 22 31 59 ASAH 2%
JCE, WAERE B &R, AR JL R JLE RS, I

]-

Table 1 Petrological and chemical compositions of Jindingshan volcanic rocks

= Si0; Ti0, ALO;  FexO5 FeO
10- 1 60. 62 1.95 14. 46 1.32 5.32
43— 1 60. 82 1.82 14. 63 2.68 3.65
46- 2 60. 17 2.06 14. 77 2,18 4.63
40 60.54  2.00 14.46  0.99 5.63
7 57.88 2.13 14.6 5.49 2.02
60.56  2.03 14.77 1.21 5.37

1 59.06  2.01 14. 78 1.1 5. 83

e BE 1T LR SR A, A o ek A N AT LS (R )

w nf G
M n0O MgO Ca0 NayO K,0 P20s IOES Total
0.1 2.2 4. 96 2.92 4. 01 0.85 0.37  99.08
0.1 1.95 5.29 3.03 4,12 1.02 0. 06 99. 14
0.1 2.1 5.12 3.05 4. 05 0. 88 0.02  99.13
0.1 2.02 4. 86 2.99 4. 16 0.89 0. 39 99. 03
0.1 2. 06 6. 32 3.09 3.7 1.04 0. 85 99, 28
0.1 1.99 4. 98 3.12 4. 15 0. 88 0.01 99. 17
0.09 2.05 5.62 3. 18 3. 88 0.99 0. 38 98. 97
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Fig.4 TAS diagram of Jindingshan voleanic rocks
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Table 2 Analytical results of trace elements and REE in Jindingshan volcanic rocks
B Bi Be Li Cu Pb Zn Ag Au F Cr Ni
10- 1 3. 11 4.3 35.2 26.0 35.0 139 0. 065 1.5 2628 51.2 16.9
43- 1 0.14 4.2 30.9 17.7 24.7 147 0.054 2.1 2372 35.4 14.3
46- 2 0.10 4.2 29.3 18.3 46.7 140 0.059 3.8 2 446 41.1 13.6
40 0.10 4.3 31.0 18.3 43.5 146 0.086 0.9 2 669 43.5 12. 1
7 0.29 4.1 33.3 56.2 41.4 152 0.134 0.9 2431 72.2 22.2
2 0.15 4.4 30. 1 18. 1 31.8 143 0. 046 3.5 2556 26.5 14.2
I 0.20 4.2 31.4 24.5 43.2 142 0.152 1.0 2 644 104 18.6
B Co v Rb Sr Ba Cs Sc Ga Zr Hf Nb Ta Th U
10-1  12.8 121 159 821 1610 8 8.9 29.4 532 14.3 426 2.2 40.5  6.34
43- 1 11.3 123 136 856 1720 11 8.2 29.5 570 156 39.4 2.0 434 597
46-2 132 139 166 882 1710 8 9.3 26.0 583 160 46.1 3.1 43.6  5.96
40 12.6 139 170 890 1760 9 8.5 27.4 562 153 44.0 2.7 42.8  6.05
7 18.7 156 152 975 1 740 7 7.3 25.8 582 15,6 45.9 2.9 30,5 612
2 14.5 139 174 874 1790 5 7.5 29.9 544 14.4  47.0 3.1 9.1 6.37
1 15.6 145 152 975 1 750 8 8.2 24.8 580 16.1  46.5 29 420 6.43
ff%  La  C Pr Nd Sm  Eu Gd Th Dy He Er Tm Yb Lu Y YREE h%{% OFu  8Ce
10- 1 154.3 300.6 30.63 106.2 14.86 3.16 9.29 1.11 5.24 0.86 1.94 0.25 1.32 0. 19 20.64 650.59 30.19 0.83 0.87
43- 1 162.3 336.2 33.89 119.3 16.55 3.38 10.56 1.21 5.44 0.92 2.01 0.26 1.4 0.2 22.49 716.11 30.53 0.79 0.91
46- 2 179.1 349.4 35.09 124.3 17.36 3.35 11.07 1.32 6.09 0.99 2.24 0.3 1.45 0.21 23.63 755.90 29.94 0.75 0.87
40 178.8 358.5 35.63 126.7 17.33 3.44 10.72 1.29 5.75 0.96 2.1 0.29 1.43 0.2 23.02 766.16 31.68 0.78 0.89
7 169.4 331.9 33.77 122.3 17.02 3.52 10.77 1.25 5.75 0.92 2.08 0.27 1.31 0.19 21.98 722.43 30.08 0.80 0.87
2 172.1 358.3 34.81 124 17.25 3.47 10.89 1.26 5.85 0.95 2.18 0.29 1.4 0.2 22.7 755.65 30.84 0.78 0.92
1 178.6 342 35.33 125.6 17.43 3.55 10.8 1.26 5.78 0.94 2.05 0.27 1.37 0.19 22.8 747.97 31.00 0.80 0.85
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voleanic rocks
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