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MgO=1.71% 2.09%,
Mg [Mg*/ (Mg* + Fe®¥)] =0.59 0.63(>
0.47) , Mg ;A/CNK =0.82
1.010 =4.24 2.24,
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Fig.2 Sketch Geologic map of Tangzang :; i 1
quartzdiorite pluton 6.3
1— 2— 83— 14— ; <~
g 54 F :
5— 6— = o 45 :
1 —Pacaotan Formation; 2 —Caotangou Group; 3 —Danfeng M 36 _
Group; 4—Qinling Group; 5—Early Paeozoic quartz diorite; 2.7 E
6 —sampling location; 7 —borderline and fault 1.8 §
0.9 4
0.0 1 1 1 1 1 1 1l
(V3841 YZ) (KdG- 1) 45 50 55 60 65 170 75 80 85
(P90-20) (Xn) 1 Si0, (%)
, S0 62.02% 64.26% (=
56 %) ,Al> Os 16.55% 17.45%( > 15%) , 3 K2O-S0O2
Na O 4. 99 % 6. 91% ( > Fg.3 KO vs. SO plotsfor Tangzang
4.5 %) ,Na O/ K20 > 1 quartzdiorite pluton
1 (%)
Tablel Main elements data( %) of Tangzang quartzdiorite pluton
T2 12> 173 TZ4 T7s V3841Y2 Kdé-1 P90-20 Xn =140
S02 63.25 62.95 64.26 62.02 63.04 59.70 64.01 64.50 63.89
TiO2 0.33 0.45 0.31 0.47 0.38 0.89 0.45 0.38 0.61
Al203 17.38 16.96 17.45 16.55 16.98 15.43 16.54 17.95 17.40
FeO 1.81 2.37 2.17 2.22 1.98 1.89
Fe203 1.35 1.42 1.14 1.67 1.87 1.65 4.04 4.10
MnO 0.06 0.07 0.06 0.07 0.07 0.04 0.06 0.09 0.08
MgO 1.71 2.09 1.76 1.93 1.96 4.76 1.93 1.57 2.47
CaO 3.77 3.72 3.81 3.66 4.16 7.48 4.58 5.18 5.23
Na20 5.90 5.15 4.99 6.91 5.28 3.69 4.12 4.13 4.40
K20 1.97 2.07 1.91 2.07 1.77 2.08 2.05 1.24 1.52
P20s 0.29 0.32 0.29 0.33 0.33 0.39 0.21 0.14 0.19
LOI 1.53 1.67 1.33 2.30 1.58 1.30 97.99 0.91
TOTAL 99.35 99.24 99.48 100. 20 99.40 99.30 97.99 100. 19 100. 77
FeOT 3.02 3.64 3.19 3.73 3.66 3.38 3.64 3.69 4.21
A/ CNK 0.93 0.97 1.01 0.82 0.93 0.70 0.95 1.02 0.95
o 3.06 2.61 2.24 4.24 2.48 1.99 1.81 1.34 1.68
MgO# 0.50 0.51 0.50 0.48 0.49 0.72 0.49 0.43 0.51
1 1 1 1 1 2 3 4 5
1—Tz1-Tzs , ; 2—V3841Y2, Kay R W. 1978; 3—Kd6-1 Morris P S.1995;
4 —P90-20 Sgjona et ad ,1994; 5—Xn ,2002
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2 (x10°9)
Table 2 Trace elements date( x 10°°) of Tangzang quartz diorite pluton
TZ1 TZ2 TZ3 TZ4 TZ5 \V3841Y2 Kd6-1 P90-20 Xn(140 )
9 7.04 7.73 6.93 7.55 8.03 8.90 8.00 9.40 9.10
Co 84.70 87.30 85.30 83.10 85.40 17.00 12.00 13.00
Ni 15.40 17.60 15.80 17.50 17.10 126.00 9.70 21.00 39.00
Cr 28.90 31.10 28.60 30.40 31.70 161.00 20.00 41.00 54.00
Rb 38.90 37.00 27.20 36.50 24.10 13.00 51.40 26.00 30.00
Ba 2031.00 | 2164.00 | 2370.00 | 2476.00 | 2017.00 320.00 375.00 240.00 485.00
Th 13.20 19.80 11.70 13.00 11.10 2.88 6.70 3.52
U 1.06 1.54 1.25 1.28 1.19 0.97 1.90 0.99
Nb 12.80 14.50 11.20 13.90 13.40 11.60 2.00 8.30
Ta 1.00 1.04 0.79 0.96 0.96 0.23 0.70 0.53
Sr 1257.00 | 1219.00 | 1255.00 | 1069.00 | 1296.00 2366. 00 864.00 464.00 869.00
Zr 161.00 189.00 170.00 161.00 192.00 142.00 58. 00 117.00
Hf 1.00 1.04 0.79 0.96 0.96 0.23 0.70 0.53
Y 12.70 13.80 11.60 13.20 13.60 15.20 10.00 9.50
Cs 0.72 0.56 0.56 0.64 0.70 0.09 1.19
La 57.00 88.30 51.10 58.70 50. 80 30.30 23.40 6.50 17.55
Ce 111.00 165. 00 97.00 114.00 101.00 70.90 41.60 15.00 34.65
Pr 12.10 17.00 10.70 12.30 11.30
Nd 46. 60 61.20 40.70 46.80 44.60 39.80 20.80 8.50 20.14
Sm 7.09 8.29 6.22 7.19 7.14 6.85 2.90 3.15
Eu 1.89 2.04 1.76 1.88 1.89 1.74 0.77 0.50 0.97
(€] 5.22 6.22 4.62 5.38 5.37 2.25
Tb 0.61 0.68 0.54 0.63 0.64 0.48 0.26 0.37
Dy 2.73 3.02 2.47 2.88 2.93 1.50 1.43
Ho 0.48 0.51 0.43 0.49 0.51
Er 1.20 1.32 1.10 1.26 1.30 1.00 0.76
Tm 0.16 0.18 0.14 0.17 0.17
Yb 1.02 1.14 0.96 1.09 1.14 0.62 0.55 0.85 0.91
Lu 0.15 0.17 0.14 0.16 0.17 0.07 0.15
> REE 247.25 355.07 217.88 252.93 228.96 150. 76 90.28 33.85 82.33
L REE/ HREE 20.37 25.82 19.95 19.97 17.72 127.85 110. 46 9.10 13.03
CeN/ YbN 28.15 37.44 26.14 27.05 22.92 29.58 19.56 4.56 9.85
Rb/ Sr 0.03 0.03 0.02 0.03 0.02 0.01 0.06 0.06 0.03
La/ Nb 4.45 6.09 4.56 4.22 3.79 2.02 3.25 2.11
d Eu 0.95 0.87 1.00 0.92 0.93 1.11
Sy 98.98 88.33 108. 19 80.98 95. 29 56.84 46.40 91.47
La/ Yb 55.88 77.46 53.23 53.85 44.56 48.87 42.55 7.65 19.29
Zr/ Sm 22.71 22.80 27.33 22.39 26. 89 48.97 37.14
1
3.2 , (Kay
2 , R W. 1978) (Morris P S. 1995)
,Rb = 24.1x10°° 38.9x10°°,Sr = 1069 x (Ssjona et al ,1994)
10°° 1296 x 10°°, Ba = 2017 x 10°° 2476 x ( ,2002) ( 4

10°°,Y = 11.6x10°°

x10°°
10°°

(LLE)K Th Rb Ba Sr

(HFSE) Ta Nb Y Yb

13.81%x10°° ,Nb = 11.2

13.9x10°%,Ta = 0.79%x10°° 1.04 x

(Y REE=217.88 x10°°

LREE HREE=17.72 25.82,
O Eu=0.82 1.0,

355. 07 x 10" %) ,

5),

Eu
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Fig. 4 Primitive mantle-normalized trace element

patterns for Tangzang quartz-diorite pluton (Normalized

data after Sun and McDonough,1989)
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Fig. 5 Chondrite-normalized REE patterns for

Tangzang quartz-diorite pluton ( Normalized data after

Boynton et al. ,1984)
, Y Yb , REE )

(HFSE) ,Eu
>50,Sr/ Y>80,Zr/ Sm> 20;
(Defant and Drummond

1990,1993;Stern  ,1996;  ,2001; 2000
,2002a; ,2004) St/ Y-Y

( 6,

4

Al:0: NaO S Y HREE

(Defant and Drummond , 1990) ,
( )

D © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

Lal Yb

Sr/Y

Y (<109

6 St Y-Y
( Atherton M P Petford N ,1996)
Fg.6 S/ Y-Y diagram for Tangzang quartz diorite pluton
(Diagram dter Atherton M P and Petford N ,1996)

(Smithies, 2000;
Martin, 1999; Xu et a. , 2000 ,2002)

( 40Ma)

(2001 ,2002a) Kay (2002)
’ O C ’
MORB
(Defant ,1990) , K2 O ,
1.72 %; )

(Peacock SM et al. ,1994 ; Petford
N et al. ,1996; Sheppard Set a. ,2001;Atherton M
Pet a. ,1993;Rapp R Pet a. ,2001) ,K:O
2.9% 3.9%

K. O ,

2.07%, 0] ) )
(454Ma) ,
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( MORB
)
Mg*
(Martin H,
1993 ;Smithies R H ,2000) ,

Mg” 0. 45

(Rapp et a. ,1997) ,Mg”* 0.45 Mg”®
(Kay R W,

1993;Kay S M ,1993; Sgjona F G,1994; ,
2004 ;Martin,1999) Mg* >0.5,Ni >
15x10°°,Cr>28x10"°,

(Kushiro 1,1990;Arculus

RJ,1994; ,2004) ,
, MORB ,
: Mg”
,Cr Ni
, 78
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7 [Al2 Os/ (FEOT + MgO) ] m-[ CaO/

(MgO + FeOT) ]mol ( Alther R ,et a ,2000;

4)
Fig.7 [Al,0s/ (FEOT +MgO) | mr-[ CaO/ (MgO + FeOT)
]ma diagram for Tangzang quartz diorite pluton (efter Alther
R et d ,2000; Samples are as same as Fg. 4)

D © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.
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MgO+TiO,) plots for Tangzang quartz-diorite pluton(after

Pati no Douce,1999; samples are as same as Fig, 4)
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Geochemical Characteristicsand Petrogenesis of Early Paleozoic
Adakitic Rock in the West Segment of North Qingling
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ZENG Zuoxun? , L1 Ping” , WANG Chao”
1) Xian Institute of Geology and Mineral Resources, CGS, Xian, 710054; 2) Faculty of Earth Science, China University
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4) Northwest University, Xian, 710069

Abstract

The Tangzang quartz diorite pluton, distributed in the western part of North Qinling and intruding
into the volcano sedimentary rocks of Paleozoic Danfeng Group, is consist mainly of plagioclase,
amphibole, quartz, alkali feldspar and biotite with the form age of 454Ma. Major and trace elements
studies show that the pluton is characterized by typical adakite features with SO, = 62.02% 64. 26 %;
Al20: =16.55% 17.45%,MgO=1.71% 2.09%, Sr = (1069 1296) x 10 °(>400x10°°) ,Y =
(11.6 13.81) x10°°(<18x10°°) ,Yb = (0.96 1.14) x10 °(<1.9%x10°°) ,Sr/ Y=80.98 108.19(>
40) , enriched L REE and depleted HREE, lack negative Eu anomalies(L REE/ HREE=17.72 25.82;Lan/
Ybn =44.56 53.85Pp Eu=0.82 1.0). Primitive manite normalized trace elements patterns reveal that
LILE (K,Th,Rb,Ba,Sr) isenriched, but HFSE (Ta,Nb,Y,Yb) are depleted compared with adjacent
elements, which is smilar to that of typical adakite. The research also showed that the pluton is
characterized with f Na2O (4.99% 6.91%) , N&O > K.O, Mg” (0.59 0.63) , A/CNK(0.82 1.01)
ando (4.24 2.24) , suggesting that the Tangzang quartz diorite pluton belongs to Narich, magnesum
adakitic rocks. Parent magma of the adakitic rocks originated from partial melting of the subducted ocean
dab of the Qinglin Shangdan oceanic plate toward north, and reacted with the mantle when twhen the
magma was ascending. The discovery of the Tangznag adakitic rocksin the west segment of North Qinling
provides new evidence for studying Paleozoic tectonic evolution in Qinling Mts.

Key words: Adakitic rocks; quartzdiorite pluton; geochemistry characteristics; petrogeness; west
segment of North Qinling



