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1 U-Pb
Table 1 U-Pb isotopic determinations of zircon in quartz diorite from the Jiarongjiandegongka intrusive rocks
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Fig. 1 Simplified geological map of the Jiarongjiandegongka region
Qh = Quaternary alluvial deposits; Qp;”* = Quaternary pluvial and

alluvial deposits; TB;“ = upper member of the Banyan Formation of the
Bayan Har Group; TB;” = middle member of the Banyan Formation of the
Bayan Har Group; TB;“ = lower member of the Banyan Formation of the
Bayan Har Group; T;K = Kenan Group; K;+v8; = Jiarongjiandegongka
granodiorite. ~ K;di; = Jiarongjiandegongka tonalite; K;d0; =
Jiarongjiandegongka quartz diorite; YZS = Yarlung Zangho suture zone;
BNS = Bangong Lake-Nujiang suture zone; XJS = Xijir Ulan-Jinshajiang

suture zone; KQS = Kunlun-Qinling suture zone
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Table 2 Chemical compositions ( %) of the Jiarongjiandegongka intrusive rocks
g | BR[| #HE | Si0 | TiOy | ALOs | FeyOs |[FeO| MnO |[MgO| CaO[NayO | KoO | P2Os | #9% | Bt | o | A/CNK| ALK
1 QD734 . 64.12 | 0.486| 15.81| 0.388 |4.24{0.097| 2.6 | 5.04| 2.94(2.55|0.086| 0.42 |98.777| 1.40 0.94 5.49
2 QD7341 JE,IR;[}‘J 64.4 0.46 | 15.46 | 0.435|4.18(0.097( 2.73|5.04| 2.77(2.55|0.085| 0.84 |99.047| 1.30 0.94 5.32
3 QD7342 ) 64.06 | 0.466| 1567 | 0.3924.29(0.096| 2.7 | 5.08| 2.8 [2.48|0.087| 0.55 |98.671| 1.30 0.95 5.28
4 QD735 64.24 | 0.472( 15.58 | 0.4424.29/0.096| 2.54(5.22| 2.84 (2.58(0.084| 0.6 |98.984| 1.36 0.92 5.42
5 QD7352 61.02 | 0.534( 1591 0.352(4.83{0.117|3.98( 6.2 | 2.5 |2.38]|0.083 | 98.906| 1.29 0.89 4.88
6 QD7353 64.28 | 0.465( 15.56 | 0.615(3.91/0.095| 2.68(5.12| 2.82 (2.41(0.088| 0.82 |98.863| 1.26 0.94 5.23
7 QD7354 63.94 | 0.509( 15.9 | 0.426(4.35/0.103|2.46( 5 | 2.84|2.47|0.096| 0.103(98.197| 1.32 0.97 5.31
8 QD7355 63.41 | 0.512( 16.39 | 0.629 [4.23/0.105]| 2.34|14.97| 2.94 [ 2.55|0.096] 0.74 [98.912] 1.45 0.99 5.49
9 QD7356 63.78 | 0.498 ( 16.27 | 0.392 |4.47|0.105| 2.32(4.83| 2.85(2.62(0.093 1 99.228] 1.41 1.00 5.47
10 QD7357 64.28 | 0.59 | 16.21| 0.29 |4.49(0.101] 2 4.8 | 2.84|2.44|10.104]| 0.78 | 98.925] 1.29 1.01 5.28
11 QD7358 64.24 | 0.49 | 16.44| 0.411 |4.39(0.101] 1.91[4.79| 2.92(2.48|0.101| 0.68 |98.953| 1.35 1.02 5.40
12 QD7359 i 64.14 | 0.444 | 15.39| 0.381 | 4.3(0.103]| 3.26(5.15| 2.69(2.45|0.074| 0.72 199.102| 1.23 0.94 5.14
13 QD737 Ii—j 62.16 | 0.596| 15.95( 0.464 (4.92/0.115] 3.62( 6.04| 2.54 | 1.88]0.097| 1.22 [99.602| 1.00 0.93 4.42
14 QD7371 '?‘;; 61.14 | 0.611 [ 15.86( 0.3 |5.21/0.114|3.98(6.32| 2.3 [ 1.98(0.087| 0.94 |98.842| 0.98 0.91 4.28
15 QD7372 61.91 | 0.567| 15.73 [ 0.396 (5.16]/0.108] 3.7 [6.25| 2.5 | 1.98]|0.078] 0.66 [99.039| 1.04 0.89 4.48
16 QD7373 58.78 | 0.661| 16,33 | 0.542|5.82(0.129]| 4.39(7.22| 2.42( 1.64|0.099| 0.82 |98.851| 1.0l 0.86 4.06
17 QD7374 60.44 | 0.132| 16.38( 0.287( 5.6 |0.132| 3.98(6.08| 2.1 | 1.87|0.138] 1.02 |98.159| 0.87 0.99 3.97
18 QD73%5 61.8 | 0.601| 16.24 | 0.486 (4.89| 0.11 [3.81(6.12| 2.44(1.98]/0.091| 0.9 |99.468] 1.02 0.94 4.42
19 QD7376 62.98 | 0.566| 15.33( 0.1 (4.85/0.105|3.57( 5.8 | 2.49|1.96/0.083] 1.5 [99.334] 0.97 0.91 4.45
20 QD73%7 64.88 | 0.504 | 15.55| 0.1324.43(0.098] 2.92|5.55| 2.67(1.92|0.076| 0.76 | 99.49| 0.95 0.94 4.59
21 QD7378 59.58 | 0.582| 16.32( 0.082 (5.46/ 0.114]3.96( 5.6 | 2.54|2.22|0.091] 2.12 [98.669| 1.30 0.97 4.76
22 QD7379 59.56 | 0.593| 15.87| 0.101 |5.65(0.123]| 4.15|6.76( 2.37| 1.7 | 0.096| 1.74 |98.713| 0.96 0.88 4.07
23 QD7361 B 60.4 0.56 | 16.39| 0.41115.29/0.111| 4.04 | 6.38) 2.56 | 1.64]0.084| 0.96 |98.826/ 0.98 0.93 4,20
24 QD7362 3% 59.34 | 0.598 | 16.18 | 0.472 (5.83]|0.125| 4.25|6.71( 2.34 [ 1.71]0.101| 1.29 |98.946 0.97 0.90 4.05
25 QD7363 .&. 60.9 | 0.585| 16.51| 0.437(5.33(0.114| 3.8 | 6.36]| 2.6 | 1.69]0.089( 0.98 [99.395| 1.01 0.93 4.29
26 QD7364 . 60.34 | 0.556( 17.14( 0.405 (4.72] 0.1 |3.53|636( 2.64|1.54/0.083| 1.2 |98.614| 0.97 0.98 4.18
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= 0.64 ~0. 86 Eu - 0
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Table 3 REE contents ( x10*) in the Jiarongjiandegongka intrusive rocks
B HM¥ | La | Ce | Pr | Nd [ Sm | Eu [ Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu | Y | ZREE | 3Eu
QD734 %M 15.80] 29.50( 2.74 | 12.10| 2.69 | 0.82 | 2.87 | 045 | 2.89 | 0.51 | 1.67 | 0.25| 1.72 | 0.24 | 13.9 | 74.25 | 0.91
QD7341 ] 2 20.50] 35.30| 3.32 | 14.70) 2.89 | 0.78 | 298| 0.47 | 3.03 | 0.60 | 1.79 | 0.28 | 1.80 | 0.26 | 14.4 88.70 | 0.81
e AT
QD7342 13.20( 24.30| 2.54 | 12.20| 2.62 | 0.80 | 2.72 | 0.45| 298 ( 0.58 | 1.82 | 0.28 | 1.74 | 0.23 | 14.7 66.46 | 0.92
QD735 % 16.20(27.20| 2.91 | 12.60( 2.68 | 0.77 | 2.82 | 0.45| 2.95| 0.58 | 1.81 | 0.27 | 1.84 | 0.26 | 15 73.34 | 0.86
QD7352 \ij 21.40|37.70| 3.78 | 16.80| 3.24 | 0.82 | 3.40| 0.57 | 3.59| 0.71 | 2.21 | 0.34 | 2.18 | 0.29| 17.9 | 97.03 | 0.76
QD7371 E. 16.20| 28.80| 3.02 | 14.60| 3.16 | 0.85 | 3.13 | 0.54 | 332 ( 0.63 | 1.96| 0.30 | 1.89 | 0.26 | 15.8 78.66 | 0.82
— &
QD7373 20.00(37.90| 4.66 | 20.40( 4.56 | 0.94 | 444 | 0.76 [ 496 | 1.01 | 3.00 [ 0.44 | 2.68 | 0.33 | 22.8 [ 106.08 | 0.64
QD7361 A% 25.50| 44.40| 4.80 | 20.20| 4.21 | 1.00 | 4.10| 0.68 | 4.36 | 0.88 | 2.70 | 0.43 | 2.66 | 0.35| 22.4 | 116.27 | 0.73
PR | g o
QD7362 R 20.60( 37.50| 4.49 | 19.20| 4.00 | 0.96 | 3.88 | 0.66 | 4.38 [ 0.84 | 2.70 | 0.41 | 2.48 | 0.32 | 20.6 | 102.42 | 0.74
T | e
QD7363 22.80|40.20| 3.81 | 16.90| 3.47 | 098 | 3.52| 0.57 | 3.63| 0.70 ] 2.14| 0.32 | 2.05| 0.29 | 17.2 | 101.38 | 0.86
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Fig. 3 Chondrite-normalized REE distribution patterns for the Fig. 4 MORB-normalized trace element spidergrams for the
Jiarongjiandegongka intrusive rocks ( chondrite values from Jiarongjiandegongka intrusive rocks ( MORB values from Beviens
Leedy) et al. 1984)
3.2 0. 60 0.48 ( Rb/
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/ x10°

Table 4 Trace element contents ( x10*) in the Jiarongjiandegongka intrusive rocks

intrusive rocks

5)

= FE G e =ik Cr Li Rb Cs As | Sr [ Ba| V Sc Nb Ta Zr Hf | Be | Ga U Th
1 QD734 459|384 | 94.1| 7.2 | 0.87 169|409 | 64.3| 16.4| 8.85|0.72| 138 | 4.18 | 1.94| 19.2| 0.9 | 5.89
2 QD7341 E‘Ki 5293721919 5.7 | 1.39| 167 | 405 | 64.8 | 16.9| 10.5| 0.68 | 131 | 3.85| 1.77 | 20.1 | 1.49 | 8.72
3 QD7342 44.7( 384 88.8| 7.1 | 1.28 [ 170|424 | 64.4 | 168 [ 9.52| 0.38 | 103 | 3.26| 1.95| 17.5| 1.39 | 5.15
4 QD735 47.2(38.3] 95 | 7.9 | 1.29| 159|426 | 61.6| 16.5| 8.7 | <0.5]|99.4|3.02| 1.8 | 15.2| 1.19] 7.39
iy
5 QD7352 ﬁf} 108 [ 324 81.6| 6.8 | 1.35| 147|392 89.9|23.5|7.62|0.51 923281 1.7 | 18 | 1.1 | 7.49
6 QD7371 é 101 | 26.4| 78.9| 5.5 [ 1.8 | 138|361 105 | 21.7| 8.32| 0.51 | 115 [ 4.03 | 1.46| 189 1 | 3.29
7 QD7373 100 [ 21 |58.2] 4.6 [2.02]152]|276| 132 | 28.6| 8.98| 0.78 | 176 | 5.04 | 1.41 | 17.9| 1.1 | 5.32
8 QD7361 117 [ 19.1| 61.2| 4.5 [ 1.45) 173|298 | 122 | 25.1| 10.2 ]| 1.24| 152 | 4.92| 2.14 [ 23.5| 1.29 | 6.64
9 QD7362 [i—;t’\i 125 [ 23.7 60.2 | 4.3 | 2.44)|162|320] 120 | 25.6 | 7.84 | 0.5 | 136 | 4.14| 1.94 | 25.2| 1.34| 4.3
10 | QD7363 115 [ 224 | 61.1| 3.9 | 2.28 | 188|335]| 112 | 23.7| 7.43 | <0.5| 153 | 4.54 | 1.78 [ 24.5| 1.78 | 4.06
100.5 ~122.7 o eNd( t) -=Sr( t)
4 Sr.Nd.Pb
(95 \Y
Sr.Nd 5. eSr( t) 110
eNd(t) 8.4~9.2 o &Sr(t) o
5 Nd.Sr
Table 5 Nd and Sr isotopic compositions in the Jiarongjiandegongka intrusive rocks
RS QD735 QD7351 QD7352 QD736 QD7361 QD7363
Y5 m/Nd 0.1275 0.1347 0.1201 0.1314 0.1267 0.1257
"ING/*Nd 0.512118 0.512119 0.512098 0.512152 0.512110 0.512134
("“*Nd/Nd)i 0.512008 0.512003 0.511994 0.512039 0.512001 0.512025
eNd (1) 9.0 9.1 9.2 -8.4 9.1 -8.6
YRbFoSr 1.6990 0.5522 1.5740 1.1470 0.9923 0.9286
¥SrPésr 0.71489 0.71246 0.71594 0.71466 0.71402 0.71397
'S/ r)i 0.71170 0.71142 0.71299 0.71251 0.71216 0.71223
£Sr(1) 104.5 100.5 122.7 115.9 110.9 111.9
Tioar 1656 1665 1678 1608 1668 1629
: 6 Pb AB-
17F 11 ' B
: A 6 3a
ORB ki ( )
13} .
g 5
AS I~
e p—
| A
Sl
w [ -
3 Sio, 59.26% ~68.19%
gt o A/
“: CNK =0.85~1.02 - ALK =3.
o 90 ~5.49% Na,0 > K,0.
-15 L L
-40 20 o
5 eNd( t) Sr( 1) Rb.K.Ba.Th Nb/Ta
Fig.5 &Nd (t) vs.&Sr (t) diagram for the Jiarongjiandegongka =6.04 ~25.05 13. 56 (17

(11) ( Green 1995) '



2011 (2) 93
6 Pb
Table 6 Pb isotopic compositions in the Jiarongjiandegongka intrusive rocks
{:T % J,m Eﬁ JM: % B]‘ 2lJﬁPb’;2ll4Pb Z(WPb«"Z(HPb ZUHPb’,ZHJJPb ZUTPbFllf-Pb '&B AT
735 18.346 15.62 38.574 0.8514 18.92 29.46
7352 2 Ky 18.402 15.641 38.671 0.8500 20.29 32.05
736 L% 18.208 15.581 38.404 0.8557 16.37 2493
7362 18.426 15.612 38.626 0.8473 18.40 30.85
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10.
Fig.6 AR vs. Avy diagram for Pb isotopes

1 = mantle-derived lead; 2 = upper crust-derived lead; 3 =
mixed upper crust— and mantle-derived lead ( 3a = magmatism;
3b = sedimentation) ; 4 = chemical-sedimentary lead; 5 =
submarine hydrothermal lead; 6 = mesometamorphic to
hypometamorphic lead; 7 = hypometamorphic lower crust-derived
lead; 8 = orogenic lead; 9 = upper crust-derived lead from old

shale; 10 = retrograde metamorphic lead
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Geochemistry and tectonic setting of the Jiarongjiandegongka intrusive
rocks in Qumarleb Qinghai

BAI Yunshan NIU Zhiqun DUAN QiHa TANG Chao-yang LI Li PANG Ying-chun
( Wuhan Center China Geological Survey Wuhan 430205 Hubei China)

Abstract: The intrusive sequences in Jiarongjiandegongka Qinghai consist of quartz diorite tonalite granodiorite
and syenogranite. The lithochemical compositions display the evolution from intermediate basic to acidic rocks
and the magmas are rich in silica and alkali. The geochemical signatures are characterized by the enrichment of
LREE enrichment of large ion lithophile elements such as Rb K Ba and Th slight depletion of Sr Nb and Ta
and strongly depletion of Ti and P. The tectonic setting of the Jiarongjiandegongka intrusive rocks are assigned to
syn-collision granites and may be traced back to the Early Cretaceous.

Key words: Jiarongjiandegongka intrusive sequence; tectonic setting; intrusive rock; southern Qinghai



