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(adakite) , 12 , 90, >569%(59.05% 67.80%) ,
Al20: 215%(15.43% 16.63%) ,MgO<39%(0.47% 2.98%,1 3.21%) Mg# >20(21.2 56.5) ,NaO/ KO >
1(1.03 1.76) ,Sr>400x10 °(609.6x10°° 3008.0%x10°°%) ,Y<18x10 °(4.53x10°°® 13.76%x10°°%) ,Yb<1.9x
10°°(0.44x10°° 1.35x10°°) ,Sr/ Y=40(44.3 314.68) La Yb=20(20.11 69.26) ,d Sr (1.02 7.66,3
0.82 0.93 0.97) d Eu (0.77 1.36) LREE ,HREE , HFSEs(Nb Ta Ti)
S/ % 5 >0.704(0.707 101 0.707 923) ,**Nd/ **Nd < 0.5126(0.512382 0.512448) P K-“°Ar ©Ar-*Ar
28.2 32.2Ma,38.1 46.8 Ma.
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The Characteristics of Geochemical and Its Tectonic Significance from the
Adakite of Palaeogene Volcanic Rocks in Northern Qiangtang Area,
Qinghai- Tibetan Plateau

ZHAO Zhen-ming' , L1 Rong-she' , JI Werrhua' , YI Hai-sheng’ , L IN Jirrhui® , ZHU Tong-xing®
1. Xi"an Institute of Geology and Mineral Resources, Xi'an 710054, China

2. Chengdu University of Technology, Instituteof Sedimentary Geology,Chengdu 610059, China
3. Chengdu Institute of Geology and Mineral Resources,Chengdu 610082, China

Abdtract :Studies on the formation times, resources and tectonic environment of the Cenozoic volcanic rocks in the northern
Qiantang area, Qinghai- Tibetan Plateau, formed mostly in Plaeogene, show that these rocks have presented characteristics
of typical adakite, according to magor and trace elements data tested by many dating and geochemical methods. Of the 12
typical adakite samplesinimportant area, SO =56 %(59.05 % - 67.80 %) , Al2Os =15 %(15.43 %- 16.63 %) , MgO <3 %
(0.47%- 2.98%, 1 sampleis 3.21%) , Mg# >20(21.2- 56.5) , Na&oO/ K2O>1(1.03- 1.76) , Sr>400 x 10" ° (609. 6 x
10°°-3008.0x10°°) , Y<18x10 °(4.53x10°°- 13.76x10°°%) , Yb<1.9x10°°(0.44x10°°- 1.35x10°°%) , S/ Y=
40(44.3- 314.68) , La/ Yb>20(20.11- 69.26) ,0 Sr positive anomaly(1.02- 7.66, 3 samplesare 0.82 0.93 0.97) ,0 Eu
positive anomaly or weak anomaly (0. 77 - 1.36) , L REE enrichment, HREE depletion, HFSEs(Nb Ta Ti) strong deple-
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tion, ¥ Sr/ % Sr>0.704(0.707 101 - 0.707 923) , “*Nd/ **Nd <0.512 6(0. 512 382 - 0.512 448) , “K-CAr “Ar-*Ar ages
are 28.2- 32.2 Ma, 38.1- 46.8 Ma. The above geochemical features of adakite indicate a primitive magmatic generation
process responsble for the partial melting of lower thickened crust of northern Qinghai- Tibetan Plateau and perhaps a so re-
present the processin which the remainsin lower crust-up mantle melted and erupted in surface ater the subduction of ocean

crust in the plateau evolvement during early period.

Keywor ds: Qinghai- Tibetan plateau; northern Qiangtang area; Palasogene; adakite.
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Tablel Mgor and trace dement andyses of Paasogene adakite from the northern Qiangtang area of Qinghai- Xizang plateau

3290 3297 3351 2214 2052 5132 5138 6409 7548 8556 2GSl 3087
S02 67.75 65.50 59.05 67.58 67.80 64.17 62.9 59.32 61.7 66.2 65.5 62.16
TiO2 0.48 0.50 1.14 0.46 0.37 0.69 0.84 1.08 0.76 0.6 0.6 0.67
Al203 15.43 15.96 16.25 16.07 15.84 16.03 15.89 16.63 15.79 15.89 15.96 16.02
Fe203 2.69 1.71 4.32 3.28 1.71 4.73 5.67 7.32 4.27 2.72 3.17 2.98
FeO 0.20 1.50 3.68 0.20 0.39 0.92 0.45 0.4 1.4
MnO 0.03 0.03 0.10 0.01 0.02 0.03 0.09 0.07 0.08 0.03 0.16 0.056
MgoO 1.40 2.19 3.21 0.47 0.62 1.99 2.78 2.74 2.98 1.74 1.93 2.44
CaO 3.64 3.49 6.15 3.02 2.20 4.36 4.51 5.76 4.92 3.26 3.4 4.66
Na20 3.77 3.70 3.49 3.88 4.32 4.49 3.44 3.79 3.37 3.26 4.16 3.78
K20 3.34 3.57 1.98 3.09 4.19 3.12 3.29 2.4 3.24 2.92 3.14 2.81
P20s 0.16 0.17 0.20 0.15 0.33 0.04 0.14 0.04 0.3 0.21 0.21 0.26
LOI 0.67 1.52 0.58 1.29 1.32 0.85 0.84 1.17 1.64 3.05 1.18 2.06
> 99.56 99.84 100.13 99.50 99.11 100.48 100.41 100.32 99.97 100.33 99.81 99.30
Mg # 49.0 56.50 43.30 21.20 36.70 45.70 49.50 42.80 53.0 51.90 51.60 51.80
Na:O/ K20 1.13 1.04 1.76 1.26 1.03 1.44 1.05 1.58 1.04 1.12 1.32 1.35
Cr 111.20 113.00 88.42 80.72 7.177 121.00 91.80 139.00 107.00 159.00 5.46 9.96
Ni 55.29 66. 36 43.28 36.48 15.04 59.30 34.70 73.60 64.00 80.70 1.95 3.77
Co 23.98 14.54 25.54 20.87 10.36 11.50 18.80 17.60 18.60 11.70 6.06 5.47
S 10.29 8.276 5.745 6.091 5.193 10.20 7.97 14.30 12.50 10.10 2.57 4.06
\% 68.11 56.07 105.00 48.45 35.23 79.70 82.50 67.00 91.20 83.30 56.70 67.30
Rb 116.60 141.70 24.30 122.10 124.30 98.50 119.00 44.30 109.00 102.00 240.00 235.00
Ba 1347.70 1464.40 1183.00 1129.90 2196.50 1968 1215 1339 1354 1337 390 1512
Sr 751.40 848  609.60 682.90 1425.20 959 793 1259 945 861 1698 3008
Ta 0.508 0.446 0.43 0.514 0.463 0.501 0.537 0.513 0.57 0.52 2.09 2.08
Nb 6.519 6.81 7.005 6.35 7.829 7.78 7.61 7.62 9.44 7.39 63.8 53.6
Hf 3.649 4.868 4.237 3.358 2.90 5.09 4.69 5.1 5.35 4.74 22.2 18.6
zZr 128.7 195.2 171.7 122 93.62 206 195 223 245 209 972 741
Y 12.91 10.57 13.76 8.662 4.529 8.466 10.26 9.344 13.6 11.9 9.25 12.9
U 4.81 5.238 2.317 3.435 7.825 3.13 4.53 1.79 3.15 2.93 17.4 4.13
Th 15.01 22.39 4.988 12.38 7.776 13.1 14.3 9.5 19.3 14.9 200 168
oS 1.19 0.93 1.02 1.40 7.66 2.17 1.27 2.18 0.82 0.97 1.82 3.29
Sy 58.20 80.23 44.30 78.84 314.68 113.28 77.29 134.74 69.49 72.35 183.57 233.18
La 33.970 48.5 27.59 26.74 8.929 25.13 33.69 30.54 66.8 51.8 56.1 52.5
Ce 62.590 99.255 59.259 48.48 16.472 45.76 65.15 62.29 119 90.9 97.1 90.3
Pr 7.300 11.45 6.613 5.651 1.943 4.748 6.7 5.68 13.2 10.2 10.5 11.1
Nd 26.490 32.07 24.96 20.6 9.312 17.19 23.87 20.72 44.7 35.1 35.7 38.7
Sm 4.458 4.726 4.491 3.702 2.081 3.006 3.786 3.563 6.63 5.59 5.33 6.12
Eu 0.975 1.028 1.182 0.853 0.575 1.018 1.189 1.369 1.82 1.46 1.52 1.69
Gd 3.177 2.474 3.841 2.793 1.613 2.04 2.645 2.451 6.76 5.54 5.18 5.53
Th 0.444 0.399 0.561 0.373 0.192 0.316 0.387 0.369 0.68 0.55 0.50 0.60
Dy 2.372 1.945 2.975 1.743 0.926 1.741 2.087 1.928 2.66 2.32 1.91 2.47
Ho 0.436 0.352 0.568 0.312 0.172 0.338 0.384 0.345 0.47 0.41 0.33 0.43
Er 1.184 0.965 1.527 0.826 0.437 0.883 0.991 0.893 1.80 1.49 1.22 1.59
™™ 0.175 0.132 0.22 0.119 0.064 0.131 0.145 0.139 0.17 0.16 0.12 0.16
Yb 1.109 0.859 1.348 0.76 0.444 0.814 0.878 0.903 1.20 1.09 0.81 1.13
Lu 0.168 0.13 0.201 0.115 0.063 0.133 0.142 0.146 0.17 0.16 0.12 0.16
>REE 144.85 204.29 135.34 113.07 43.22 103.25 142.04 131.34 266.06 206.77 216.44 212.48
b Eu 0.77 0.84 0.86 0.79 0.94 1.21 1.11 1.36 0.84 0.81 0.89 0.89
La/ Yb 30.63 56.46 20.47 35.18 20.11 31.87 38.37 33.82 55.67 47.52 69. 26 46.46

(

),
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(iIcpMs ); 5132 5138 6409 (
ICP-MS ) ;7548 8556 ( ),
(iIcP-Ms ); 2 ( )
(IcPMS ). Mg# =100 x Mg?*/ (Mg?* + Fe?*) , Fe= FeO +0.9 x Fe;03 ,
9 rrrrrrrrrr7 111 1 T1T 17T TT
MgO-90: ( 3b,12 Deant et
al. (2002) (2003) )
MgO 3.21%, 3.0%,Mg# ,
21.2%, 36.7% 56.5 %.
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2 S Nd Pb
Table 2 Compostionsof Sr Nd Pb isotope for the Cenozic rocks
s (A Y3 € (S) SN/ *Nd i) € (Nd) 20ppy 24pp 27pp 24pp 208ppy/ 204pp
3290 0.707 923 0.000014 127.8 0.512446 0.000010 - 3.8 18.772 15.659 38.981
3297 0.707 694 0.000014 124.5 0.512421 0.000010 -4.2 18.744 15.655 38.934
3351 0.707 316 0.000013 119.1 0.512448 0.000010 - 3.7 18.766 15.675 39.092
2214 0.707 875 0.000017 127.1 0.512 415 0.000012 -4.4 18.751 15. 662 38.98
2052 0.707 101 0.000020 116.0 0.512 382 0.000012 -5.0 18.727 15.691 39. 046
( , , 2004)
( ) La/ Yb=> ,
20(20.11 69.26) X REE 43.22 x10°° , “
266.06 x 10" ° .LREE ,HREE ,
( 7a) ", EM
, La 5
,La/ Sm . La
,La/ Sm ( 7b) , 40 K-4°Ar 40Ar_39Ar
: 28.2 32.2Ma,38.1 46.8 Ma(
3), ,
4
Sr Nd , 6
¥sr/® s > 0. 704 (0. 707 101 0. 707 923) ,
“Nd/ ™ Nd<0.5126(0.512 382 0.512 448) ( (adakite)
2). Sr Nd Pb , (De
(2004) , fant and Drummond. , 1990, 1993; Prouteau et
75 %, al., 2001; Yogodzinski et al., 2001; Defant et

25%, al. , 2002; Kay and Kay, 2002; ,2003 ,2004 ;
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Table 3 The part of isotopic ages of volcanic rocks from the northern Qiangtang area of Qinghai- Xizang Plateau
(Ma)
3290 44.6+2.50
3297 wpBp 40.9+4.5
3351 43.2+2.2 ,2003)
2214 41.2+2.8
2052 0 pd0p, 37.5+0.8
4118 46.8+0.9
32.5+3.5
37.6+3.8
/ OA-FAT
31.5+3.8 , 2004)
40.1+4.0
DOR-FAF 43.0
9139 38.2
9115 38.1
8556 O K-4OAF 32.6
7560 38.1
7548 41.6
35.9+1.0
WO R-OAF 36.1+1.0
39.0+5.0
2GSl 0 d0p 32.2
3087 28.2
40 K_40Ar 3L.5
39.3
0740 30.6+0.4
1212 OA-BAr 29.8+0.3
P23-3 30.0+0.2
P14TW WO K-OAF 2.26
40 K-40A ¢ 3.19
3.00
Castillo , 2006) . Kay and Kay (2002) , ,
3 ) )
(2003, 2004) EM
Na. O/ K2O Sr-Nd @)
(ocean, ) C (continent, - -
EM )
, , , .1 25 (146C002001) . ,2003 6
, , , .1 25 (145C002004) . ,2005 12
, , , .1 25 (145C003004) . ,2005 12
, , , .1 25 (145C002003) . ,2005 12
, , , .1 25 (145C002002) . ,2006 1
, .1 250 000 (145C003002) . ,2006 4
, , , .1 250000 (144C002004) . 2005 12
, .1 250 000 (144C001004) . 2003 6
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