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Table I Major( % ) and trace (ug/g) element data for the C high-K ig rocks in Nanggian basin
e NQ3-2 NQ3-3 NQ34 NQ4-2 NQ4-3 NQ4-4 NQ4-6 NQ4-7 NQ4-8 NQ6-1 NQ6-2 NQ6-4 NQ7-1 NQ7-3 NQ7-4 NQI3-1 NQ13-2 NQI134
2a R Z& ZR B A% B K Kk ZK BE S8 B8 FK FK FK HAE HE Hum
B = =3 A & & s HE BE RBE & # & BE RE BH OE k=4 Eal
$i0, 56.83 57.10 55.87 50.29 50.78 50.60 66.20 66.36 66.55 49.86 50.71 51.84 56.03 55.90 56.95 61.72 61.73 61.91
AL O, 12.91 13.31 12.83 11.87 12.01 12.00 15.51 15.55 15.56 10.42 11.29 13.24 16.14 15.90 16.09 16.18 16.18 16.24
Ca0 6.36 5.72 6.41 9.51 10.02 9.68 1.55 2.00 1.75 11.18 10.64 8.15 4.42 4.75 5.92 3.71 3.46 3.54
Fe, 0, 6.04 5.60 6.21 7.32 7.10 7.13 3.06 3.07 3.23 6.66 6.78 8.16 5.79 5.60 5.28 4.42 5.32 4.57
K,0 3.69 3.76 3.76 4.56 4.70 5.23 5.50 5.57 5.60 5.76 6.21 4.62 6.18 6.11 5.76 4.21 4.97 4.91
MgO 8.37 7.97 8.32 9.64 9.69 9.70 1.32 1.43 1.47 10.20 8.99 6.69 4.08 3.97 3.64 2.51 2.56 2.53
MnO 0.08 0.07 0.09 0.11 0.10 0.12 0.05 0.05 0.04 0.10 0.10 0.08 0.08 0.08 0.08 0.06 0.06 0.05
Na, 0 3.44 3.47 3.50 2.63 2.20 1.80 4.99 5.02 4.97 1.38 1.8 3.65 3.32 3.48 3.80 5.22 4.12 4.73
P,04 0.52 0.48 0.54 1.19 1.22 1.21 0.32 0.32 0.34 1.57 1.39 1.24 0.48 0.49 0.48 0.45 0.44 0.45
TiO, 0.80 0.75 0.82 1.10 1.08 1.05 0.44 0.42 0.45 1.33 1.25 1.53 0.76 0.77 0.75 0.66 0.65 0.65
Lol 1.49 1.49 1.39 1.60 1.69 2.04 0.60 0.52 0.44 0.91 0.69 0.75 2.86 2.41 1.55 0.44 0.59 0.60
Total 100.54 99.72 99.74 99.81 100.57100.56 99.53 100.31100.40 99.39 99.93 99,96 100.13 99.47 100.30 99.57 100.09 100.18
K,0+Na,0 7.13 7.23 7.26 7.19 6.89 7.03 10.49 10.60 10.57 7.14 8.07 8.27 9.50 9.59 9.56 9.43 9.09 9.64
K,0/Na,0 1.07 1.08 1.08 1.74 2.14 2,90 1.10 1.11 1.13 4.17 3.33 1.26 1.8 1.75 1.52 0.81 1.20 1.04
Se 12,5 11.2 12.7 17.3 16.7 14.9 3.45 3.58 3.66 18.7 18.0 13.9 10.4 10.0 10.6 6.29 5.74 5.77
Ti 4836 4842 4755 7008 6545 5902 2629 2578 2737 8800 8926 11106 4500 4443 4810 4343 4001 3838
\4 104 78.0 96.7 122 124 112 39.9 46.2 50.5 133 141 189 123 108 117 87.9 78.6 90.1
Cr 497 414 447 335 322 290 24.5 23.6 27.7 453 354 169 140 129 131 33.5 34,6 30.1
Mn 580 572 663 875 833 857 389 304 270 819 779 688 584 610 623 414 410 328
Co 26.1 25.7 27.6 34.7 34.1 32.0 7.45 7.06 7.18 30.4 28.3 27.7 15.3 16.5 15.4 12.3 15.6 12.0
Ni 262 237 232 245 257 220 16.4 14.3 17.1 98.1 82.6 47.4 36.2 36.5 34.6 29.3 34.2 26.6
Cu 21.2 38.4 14.5 9.76 9.78 11.0 8.97 12.3 8.54 107 80.3 46.7 32.6 27.5 31.3 37.2 34.1 35.4
Zn 63.6 82.8 68.8 104 113 108 25.1 29.2 24.5 92 99.2 87.1 76.6 ¢68.0 82.1 55.3 62.3 39.6
Ga 17.5 17.8 16.7 17.5 18.9 16.3 22.5 22.6 22.5 18.2 17.6 21.9 20.6 21.3 21.3 21.7 20.5 21.1
Ge 1.03 1.12 1.04 1.34 1.32 1.26 1.11 1.13 1.12 1.42 1.45 1.32 1.23 1.23 1.30 1.04 0.97 0.94
Rb 104 110 103 89.7 88.7 95.2 138 164 154 114 105 98.9 129 108 131 101 162 122
Sr 2040 1966 2196 2289 2569 2270 2146 2418 2231 3403 3342 3391 1720 1904 2777 2251 2509 2357
Y 20.5 19.5 20.0 32.4 32.5 30.0 16.4 17.4 18.0 26.1 25.5 28.2 23.9 23.8 25.1 18.7 19.0 16.9
Zr 316 304 328 457 482 433 302 354 331 589 570 985 388 384 378 327 316 312
Nb 14.0 13.9 14.1 20.8 21.5 19.0 26.4 26.2 27.1 22.0 21.1 27.8 24.2 22.9 22.9 13.3 15.5 14.5
Cs 2.30 2.57 2.53 7.43 4.43 4.70 3.22 4.32 3.64 1.83 2.29 1.36 9.02 5.56 9.51 1.51 3.3 2.15
Ba 1331 1296 1389 2508 2507 2550 1699 1863 1803 3653 3540 3670 2518 1628 1831 1782 1943 1848
Hf 7.84 7.82 8.27 11.8 12.3 11.2 8.36 9.26 8.90 15.3 15.4 20.9 9.05 8.92 8.94 8.14 7.99 7.86
Ta 0.93 1.03 0.97 1.07 1.12 1.03 1.91 1.8 1.90 1.21 1.16 1.46 1.72 1.68 1.68 1.16 1.18 1.16
Pb 19.1 28.0 24.2 29.3 36.8 41.6 45.5 90.3 27.4 97.5 48.6 41.6 52.3 54.2 65.5 72.3 21.5 23.7
Th 12.5 13.5 12.9 14.6 15.3 13.9 33.5 33.1 32.9 17.8 18.9 21.8 34.1 33.8 351 21.5 19.7 19.0
i) 3.94 4.31 3.97 3.43 3.77 3.8 5.71 8.15 6.56 4.51 4.38 4.85 8.61 7.90 8.64 3.52 5.26 4.64
Zr/Nb 22.53 21.77 23.13 21.97 22.38 22.81 11.43 13.53 12.19 26.71 26.92 35.44 16.03 16.80 16.53 24.55 20.37 21.43
Nb/La 0.19 0.19 0.18 0.17 0.19 0.15 0.22 0.22 0.23 0.15 0.14 0.20 0.17 0.16 0.16 0.17 0.14 0.17
Th/La 0.17 0.19 0.16 0.12 0.13 0.11 0.28 0.28 0.28 0.12 0.13 0.16 0.25 0.24 0.24 0.27 0.18 0.22
La 307.13 303.80 331.05 510. 13 486.50 531.65 507.17 498.31 494.51 622.36 621.94 579.32 585.23 586.92 609.70 334.81 460.76 357.47
Ce 227.61 230.56 257.52 427.78 415.20 451.14 363.24 361.60 363.73 500.65 500.65 499.35 454.58 446.24 469.61 247.88 349.35 266.67
Pr 174.32 173.89 192.53 351.05 356.00 352.95 259.79 253.68 261.26 395.26 380.84 402.63 330.63 334.11 337.16 195.79 240.53 212.32
Nd 139.19 135.80 146.21 292.72 297.00 285.87 174.30 176.02 182.23 305.14 299.57 322.70 238.97 241.54 243.68 153.70 182.12 162.40
Sm 65.49 63.60 70.46 145.16 149.15 142.16 69.93 71.70 72.42 146.73 138.37 146.99 107.19 107.71 109.15 67.39 76.93 70.78
Eu 42.60 44.00 45.43 102.33 105.40 99.81 45.05 45.33 47.98 92.76 95.09 100.48 65.41 68.72 74.97 43.40 48.93 43.93
Gd 31.01 30.03 31.97 69.34 71.24 65.94 26.87 28.70 28.20 62.82 59.42 66.37 44.09 44.70 51.00 28.07 31.07 28.95
Tb 22.75 23.02 23.85 44.79 46.04 43.07 18.37 17.81 19.97 41.98 40.61 44.63 31.50 31.93 33.45 21.68 23.24 21.68
Dy 15.52 15.09 17.39 27.81 29.21 28.54 12.92 13.53 14.30 24.50 24.03 25.94 20.36 20.67 20.84 14.01 14.68 14.33
Ho 12.61 12.77 13.18 21.29 21.47 20.72 9.96 10.55 11.15 17.08 17.14 19.40 15.32 15.78 16.13 11.57 12.00 11.15
Er 10.62 10.50 11.78 17.21 18.11 16.89 9.21 9.17 9.64 13.98 13.22 15.06 13.61 13.57 13.73 9.54 10.14 9.60
Tm 10.27 10.47 10.86 15.45 15.57 14.94 8.27 8.78 8.98 11.25 11.22 12.67 12.82 12.24 12.51 9.84 9.41 9.18
Yb 9.08 9.08 9.84 13.14 13.76 12.81 7.59 8.19 8.39 9.24 9.33 10.58 10.83 10.89 11.41 8.64 8.51 7.98
Lu 9.41 9.06 9.49 13.31 13.15 12.40 7.80 8.27 8.43 8.54 8.98 10.47 10.71 10.67 11.22 8.74 8.70 8.27
S REE  321.82 320.69 352.81 610.90 601.92 625.92 475.17 473.24 477.85 687.84 681.66 683.05 601.07 598.41 621.53 348.57 460.76 371.73
Y LREE  306.14 305.32 336.05 580.90 570.85 596.67 461.89 459.30 463.58 661.78 656.57 660.17 580.10 577.21 598.78 334.26 445.51 357.31
THREE 15.68 15.37 16.77 30.01 31.06 29.25 13.28 13.94 14.27 26.06 25.09 27.88 20.97 21.20 22.76 14.32 15.25 14.42
(La/Yb)x 32.08 31.74 31.92 36.83 33.55 39.37 63.36 57.74 55.89 63.94 63.25 51.94 51.27 51.12 50.69 36.76 51.39 42.52
(La/Sm)y 4.55 4.64 4.56 3.41 3.17 3.63 7.04 6.75 6.63 4.12 4.36 3.83 5.30 5.29 5.42 4.82 5.81 4.90
Eu*® 0.95 1.01 0.96 1.02 1.02 1.03 1.04 1.00 1.06 0.97 1.05 1.02 0.95 0.99 1.00 1.00 1.00 0.97
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£2 REIHMFERBAEREN S-Nd BERIHER
Table 2 Sr-Nd isotopic data for the Cenozoic high-K igneous rocks in Nanggian basin
3= T Rb/* St ¥8e/%Sr( £20) (¥7St/%8r), 79m/ % Nd 3Nd/ 1 Nd exg(t)
NQ-3-2 0.15424 0.704245 0.704162 0.079487592 0.512684 1.46
NQ-3-3 0.162067 0.705246 0.705159 0.080700231 0.512664 1.06
NQ4-2 0.165182 0.705128 0.705039 0.078731798 0.512671 1.21
NQ4-3 0.080685 0.705192 0.705149 0.095266772 0.512733 2.35
NQ4-6 0.07515 0.705203 0.705163 0.091504639 0.512631 0.37
NQ4-7 0.069715 0.705311 0.705273 0.09024355 0.512681 1.35
NQ-6-1 0.179743 0.704822 0.704725 0.088862724 0.512572 -0.77
NQ-6-2 0.136697 0.704990 0.704917 0.088346241 0.512610 -0.03
NQ-7-1 0.11288 0.705477 0.705417 0.088738928 0.512563 -0.95
NQ-7-3 0.107444 0.705420 0.705362 0.086855071 0.512577 -0.66
NQ-13-1 0.154876 0.705325 0.705242 0.083683939 0.512610 0.01
NQ-13-2 0. 124093 0.705189 0.705122 0.086351543 0.512615 0.08
B (VSr/%Sr); HAEF oyg (¢) B ¢ =38Ma K IE.
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Fig.2 TAS classification diagram (a) and K,O vs Na,O plot (b) for the Cenozoic high-K igneous rocks in Nanggian basin
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Fig.4 Chondrite-normalized REE diagrams and Primitive mantle-normalized incompatible trace element spidergrams

for the Cenozoic high-K volcanic rocks in Nangqgian basin

4.2 Sr-Nd Ffi %
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Fig.5 Nd-Sr isotopic diagram for the Cenozoic high-K

igneous rocks in Nangian basin

B4 R A2 (Y Se/% S =0. 705926 ~ 0. 709209 Fi
Nd/'™ Nd = 0. 512166 ~ 0. 512461, £ T k4%,
1999) FIE 75 &AL B R BE 2 (¥ Sr/* Sr = 0. 705488
~0.706871 # '’ Nd/'“Nd =0. 512333 ~ 0. 512336,
ERKE 2004 R RA R EE5HERHEK
ERBARBPRNENELTEEEE.

5 ¥ #®
5.1 &R

AR GHEKE Y 8 FHE LREE fi LILE, #1144
S/ S WAH MM BB, ey (t) B A%, Nb-Ta %
HFSE HE S #, HHAMESPILAHBETR L
HE KA EREE(£3), XEBEEREES
KBS BPTEZIMZYHEAER., HlE S
A U i B T R R E A X A AR IE B AR E K T
B PREFNFXEERBERERX LALED
EZTHRBRFR. % Si0,-(7Sr/*Sr), M Si0,-
ex(DBEMBERERY St Nd R ESESHME
i Sio, SBZEAHBENREEMARXE, UEAHM
RITE WA (Zt/Nb =11.43 ~35.44, Nb/La =0. 14
~0.23,Th/La=0.11 ~0.28) # X R Wik A Fi &
REBREAEREXF LY IBPHRZILEY
e8I SR Yy, HE & LREE,LILE 7 Sr-Nd [ %
40 AR W R AE T BE R L IR R AR AE A BBk,

5.2 WMFEXBE

EEREFREAHRS TonEE8E8R
HXBEHEREAAHLOMBTEERILE
PRI E & LILE, 54 Nb.Ta.Ti B H BT E,
LREE THRIESL, M HREE L E 5 #., HATH
WAL & AN BTN ER, FEEMEEHYE



Ato g s B8 @

388 ®32%
£3 ERIWFEKEASRERBTRLLE
Table 3 Trace element ratios for the Cenozoic high-K igneous rocks in Nanggian basin

Zt/Nb La/Nb Ba/Nb Ba/Th Rb/Nb K/Nb Th/Nb Th/La Ba/La
E 3 PQUE-S 31 20.917 5.694 109. 065 111,129 6.067 106077.6 1.099 0.197 19.008
TR 3 14.8 0.94 9 77 0.91 323 0.117 0.125 9.6
K B 55 16.2 2.2 54 124 4.7 1341 0.44 0.204 25
N-MORB 30 1.07 1.7~8.0 60 0.36 210 ~350 0.025 ~0.071 0.067 4
E-MORB 4.9~8.5 205 ~230 0.06 ~0.08
HIMU 0IB 3.2~5.0 0.66~0.77 4.9-6.9 49~77 0.35-0.38 77~179 0.078 ~0.101 0.107 ~0.133 6.8 ~8.7
EMI OIB 4.2~11.5 0.86~1.1911.4~17.8 103~154 0.88~1.17 213 ~432 0.105~0.122 0.107 ~0.128 13.2~16.9
EMI OIB 4.5~7.3 0.89~1.09 7.3~13.3 67 ~84 0.59~0.85 248 ~378 0.111~0.157 0.122~0.163 8.3~11.3
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Fig.6 Ba/Th vs (¥Sr/*Sr), diagram for the Cenozoic
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high-K volcanic rocks in Nanggian basin
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Fig.7 Diagentic model for the Cenozoic high-K igneous rocks in Nangqian basin
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GEOCHEMICAL CHARACTERISTICS OF THE CENOZOIC
POTASH-RICH VOLCANIC ROCKS IN NANGQIAN BASIN:
PETROGENESIS AND TECTONIC IMPLICATIONS

CHENG Jin, XIA Bin and ZHANG Yuquan
( CAS Key Labotatory of Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, Guangdong, China)

Abstract; The high-K igneous rocks(37.5 ~38.3Ma) in the Nangqian area are distributed along the edge of east-
ern Tibetan Plateau, of which SiO, contents range from 49.9% to 66.6% . The high-K igneous rocks are character-
ized by enrichment in LREE and LILE(K, Rb, Sr, Ba, Th) and depletion in HREE and HFSE(Nb, Ta, Ti).
From a primitive normalized spidergram, the trend of distinctly negative anomalies of Nb, Ta, Ti can be seen. Sr-
Nd isotope ratios for potassic igneous rocks in the Nangqian area changes in a narrow scope (*'St/**Sr =0.70425 ~
0.70548, "*Nd/'"“Nd =0. 51256 ~0.51273) , showing the trend of EMI enrichment. Depending on the study on
the element and isotope for Nanggian high-K igneous rocks, we think that formation of the mantle source for the
rock is related to modification and metasomatism by fluids from dehydration of the subducted continental crust and
oceanic crust, and the high-K igneous rocks in the Nangqian area were generated through a series of geodynamical
processes ; the subduction and consumption of the Tethyan ocean, Indo-Asian continental collision, the transition in
stress state of lithosphere from compression to extension since the Tertiary and upwelling of the asthenosphere.

Keywords: high-K igneous rocks; geochemical characteristics; petrogenesis; tectonic implications



